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Editorial on the Research Topic
Second or foreign language learning and cognitive development

Research on bilingualism has shown that acquiring a second language enhances
a learner’s executive function and metalinguistic awareness within the cognitive
development domain (Bialystok, 2001; Bialystok and Luk, 2012; Kroll and Bialystok, 2013).
Further investigation is necessary to understand the impact of individual differences on the
learning process and its result, including the influencing factors like age, gender, gender,
first language, learning style, input and feedback types, and teaching methods. Perhaps
more crucially, however, is the potential for the learning process to interact with learners’
metalinguistic, affective, cognitive, and metacognitive abilities (Dornyei, 2009; Bylund and
Jarvis, 2011; Gass and Mackey, 2015; VanPatten and Williams, 2015).

A total of 29 manuscripts were submitted on the Research Topic. A total of 15 have been
accepted, which fall into five broad categories: (1) the interaction between L1 and L2; (2)
second or foreign language learning and cognitive controls; (3) second or foreign language
learning and social skills and empathy; (4) second or foreign language learning and
metacognitive skills; and (5) teaching methodology and L2 and foreign language learning.

One paper in particular, “Australian English listeners’ perception of Japanese vowel
length reveals underlying phonological knowledge; by Yazawa et al., examines how native
speakers of Australian English, who typically emphasize vowel length compared with most
other English varieties, perceive Japanese vowel length contrasts. In a forced-choice study,
twenty monolingual Australian English speakers were asked to rank the Japanese long and
short vowels based on their resemblance to their native vowel categories. The findings
indicated a general tendency for Australian English long and short vowels (such as/i:, I/as
in “heed,” “hid”) to be classified as Japanese long and short vowels (e.g.,/ii, i/). This contrasts
with the literature-reported categorization of all Japanese vowels as tense by American
English listeners, regardless of length (e.g.,/ii, i/as both “heed”). The result is consistent
with a feature-based speech perception approach.

Research on the shared-dialect effect, which suggests that raters who share a
candidate’s dialect may provide higher scores on English speaking examinations,
was conducted by Xu et al. Oral performance in the recounting task of the
computer-based English Listening and Speaking Test was evaluated by raters
proficient in Cantonese and Mandarin. No statistically significant interaction
was found between the raters and candidates’ dialects, nor were there any
significant variations in the ratings given by either group in the quantitative data.
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The understanding and scoring process of raters were influenced
by their awareness and familiarity with accents, according to the
qualitative data.

Wang D. et al. investigate the efficacy and diversity of
translation strategies employed by Chinese English as a foreign
language (EFL) learners when addressing light verb constructions
(LVCs), a significant distinction between Chinese and English,
in a different study titled “Walking out of the light verb jungle:
Exploring the translation strategies of light verb constructions in
Chinese-English consecutive interpreting”. The study examines the
methods used by 66 Chinese EFL learners to interpret 12 target
LVCs using a theory-driven, context-based interpreting problem.
The outcomes demonstrate the typical structural trends in LVC
translation as well as the overall preferences for strategy selection
among Chinese EFL learners. Additionally, the study reveals
a positive relationship between vocabulary knowledge and the
acceptability rates of LVCs, indicating the necessity of integrating
constructional teaching into EFL instruction.

The research paper titled “Non-adjacent dependency learning
from wvariable input: investigating the effects of bilingualism,
phonological memory, and cognitive control” by Verhagen and
de Bree delves into L2 learning and cognitive control. It sheds
new light on the correlation between bilingualism and statistical
learning, and compares the effects of consistent and variable input
on statistical learning in both monolingual and bilingual children
and adults. The study also investigates whether phonological
memory and cognitive control play a role in potential group
differences. The results indicate that bilinguals have a limited
advantage in statistical learning, which is not consistently linked to
enhanced cognitive abilities associated with bilingualism.

In recent years, there has been a surge in research on the
relationship between emotion and L2 learning, with a particular
focus on social skills and empathy. One such study, “Understanding
foreign language writing anxiety and its correlates” by Li, conducted
a quantitative meta-analysis of 84 effect sizes from 22 primary
studies to investigate the connections between foreign language
writing anxiety and its high and low-evidence correlates. The
study revealed moderate correlations between foreign language
writing anxiety and writing self-efficacy and performance, as well
as moderately positive effects with listening, speaking, and reading
anxiety. Additionally, the study found that age and language
proficiency have significant moderating effects. The findings have
important pedagogical implications, which were discussed based on
the results.

Wang H. et al’s article titled “Unpacking the relationships
between emotions and achievement of EFL learners in China:
Engagement as a mediator” explores the connections between
learners’ emotions, such as foreign language enjoyment (FLE),
foreign language classroom anxiety (FLCA), and foreign language
learning boredom (FLLB), and engagement, as well as their English
achievement. The study involved 907 English as a foreign language
(EFL) learners from a university in China who completed an
online questionnaire, and structural equation modeling was used
to test the hypothesized relations among the variables. The results
showed correlations between learners’ FLE, FLCA, and FLLB, and
that learners’ engagement mediated the relationships between their
emotions and English achievement. The study provides evidence
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for the mechanism underlying the relationships between emotions,
engagement, and achievement, and sheds light on EFL teaching and
learning at the tertiary level in China.

A third article that falls into this category, Measuring Chinese
English-as-a-foreign-language learners’ resilience: development and
validation of the foreign language learning resilience scale by
Guo and Li, aimed to develop the Foreign Language Learning
Resilience Scale (FLLRS) to measure the psychometric scale
reliability and validity of foreign language learning resilience in
Chinese English-as-a-foreign-language contexts. Data was collected
from 313 Chinese college students, and the FLLRS was validated
based on reliability and validity tests. The FLLRS consisted of
three factors: ego resilience, metacognitive resilience, and social
resilience, all contributing to foreign language learning resilience.
Metacognitive resilience had the highest path coefficient, followed
by social resilience and ego resilience. The validated scale could
advance knowledge in second language acquisition regarding the
factors that affect foreign language learning resilience.

Second or foreign language learning and metacognitive skills
have been of great interest among researchers. In a study by
Qin et al, entitled “Validation of metacognitive strategies in
writing and their predictive effects on the writing performance of
English as foreign language student writers, the metacognitive
writing strategies of EFL college students in China were
examined through a survey and a writing test. The study utilized
exploratory factor analysis and confirmatory factor analysis to
analyze the data, and multiple regression analysis was employed
to understand the predictive effects of metacognitive strategies
on writing performance. The findings suggest that writing
instruction can enhance students’ awareness and ability to acquire
metacognitive writing strategies, particularly those related to
planning, monitoring, and evaluating.

Wang’s study, “Text memorization: an effective strategy to
improve Chinese EFL learners’ argumentative writing proficiency;,
explored the impact of text memorization strategies on the
argumentative writing proficiency of EFL learners in China. The
study focused on the text memorization process and the strategies
used by learners to enhance memorization. Thirty-three Chinese
English majors participated in seven text memorization tests, a
pre-test, and a post-test to evaluate their memorization outcomes
and writing proficiency before and after memorizing seven
model English writings. Additionally, twelve top scorers in the
memorization tests were interviewed. The results indicated that text
memorization significantly improved learners’ writing proficiency.
Moreover, a new system of text memorization strategies was
developed to assist scholars and teachers in enhancing the writing
skills of EFL learners.

Peng and Bao’s article, “Effects of reasoning demands triggered
by genre on Chinese EFL learners’ writing performance,” examined
the impact of cognitive complexity on the writing performance
of advanced Chinese EFL learners in two different genres:
expository writing and argumentative writing. The study involved
76 EFL learners who completed two writing tasks with varying
levels of reasoning demands. Multiple measure indices, including
lexical complexity, syntactic complexity, accuracy, fluency, and
cohesion, were used to assess the differences in production
dimensions between the two tasks. The results indicated that

frontiersin.org
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cognitive complexity significantly enhanced lexical complexity,
clausal complexity, and cohesion, but there was a trade-off effect
for phrasal and clausal structures within syntactic complexity.
The findings of this study have important implications for the
sequencing and design of L2 writing tasks.

The success of foreign students’ academic and life skills in the
Northern Cyprus region is heavily reliant on the importance given
to Turkish language teaching. “Teaching the Turkish language to
foreigners at higher education level in northern Cyprus: an evaluation
based on self-perceived dominant intelligence types, twenty-first
century skills and learning technologies” by Kurt and Giineyli aimed
to investigate how college students use learning technology, 21st-
century skills, and perceive intelligence categories in learning a
foreign language. The study utilized purposeful and convenience
sampling, selecting the institution with the largest number of
international students in Northern Cyprus. The results indicated
a statistically significant correlation between 21st-century skills
and foreign language-learning technology usage, highlighting the
importance of modern methodologies and social learning in foreign
language education.

Zhao and Huang’s article, “A comparative study of frequency
effect on acquisition of grammar and meaning of words between
Chinese and foreign learners of English language;” investigated the
impact of frequency on L2 vocabulary acquisition. The study
explored the frequency effect on the acquisition of grammar
and meaning of alphabetic words between Chinese learners of
hieroglyphic language and foreign learners of alphabetic language.
The results indicated that mother tongue type may not be the
factor causing differences in grammar and meaning acquisition
of vocabulary, while exposure frequency of vocabulary plays a
determining role. Furthermore, learner types, language types,
frequency, and part of speech of a word have an interaction effect
on word acquisition. The study sheds light on the importance of
frequency in L2 vocabulary acquisition and highlights the need for
tailored teaching methods to facilitate this process.

Meng et al’s article, “Cognitive diagnostic assessment of EFL
learners’ listening barriers through incorrect responses;, utilized
Cognitive Diagnostic Models (CDMs) for bugs, or Bug-CDMs,
to diagnose EFL learners’ listening barriers through incorrect
responses. The study found that Bug-GDINA was the optimal
model, and semantic understanding and vocabulary recognition
were the most prevalent barriers. The findings demonstrate the
feasibility of using Bug-GDINA to diagnose listening barriers from
incorrect responses.

The majority of research on collocations in L2 acquisition and
cognitive psychology has focused on phonographic languages,
giving scant attention to ideographic languages such as Chinese
and Japanese. In “The lexical processing of Japanese collocations by
Chinese Japanese-as-a-Foreign-Language learners: an experimental
study by manipulating the presentation modality, semantic
transparency, and translational congruency,” Song et al. investigated
the processing of Japanese collocations by 36 Chinese Japanese-as-
a-Foreign-Language learners. The study manipulated presentation
modality, semantic transparency, and translational congruency in
a lexical judgment task. The results indicated longer reaction times
for auditory presentation than visual presentation, and longer
reaction times for high semantic transparency and congruent
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translation in auditory presentation. These findings support
the dual-route model of Japanese collocational processing and
demonstrate that presentation modality, semantic transparency,
and translational congruency have an impact on processing.

He and Gao’s study, “Explicating peer feedback quality and its
impact on feedback implementation in EFL writing, investigated
the impact of peer feedback quality on EFL students feedback
implementation in argumentative writing tasks. The researchers
developed a measuring scale with two dimensions to assess
feedback quality, including accuracy and revision potential. The
results indicated that feedback accuracy was at a medium level,
while revision potential was at a low level, with accuracy having
a stronger predictive power on implementation. Furthermore,
feedback quality had the strongest predictive power when feedback
features and focus were considered. The study highlights the
importance of training students to provide and implement high-
quality feedback marked by good accuracy and high revision
potential in future instructions.

For future studies on second or foreign language learning
and learners’ cognitive development, it would be valuable to
explore how the learning process, and learning multiple foreign
languages, either simultaneously or consecutively, can impact
learners’ emotional and cognitive development, and how the new
development, in turn, affects the learning process and outcome.
This research can provide insights into the relationship between
language learning and cognitive development, as well as the
potential benefits of multilingualism. Additionally, it may be
interesting to investigate how individual differences, such as age,
gender, and learning styles, affect this relationship. Understanding
the impact of language learning on cognitive development can
inform language education and help educators design more
effective language learning programs.
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Understanding foreign language
writing anxiety and its correlates

Rui Li®*

School of Foreign Languages, Hunan University, Changsha, China

Despite the increasing number of empirical studies that investigated foreign
language writing anxiety and its correlates, there is still a lack of quantitative
meta-analytic attempt on the effect sizes among these studies. To bridge the
gap, this study identified 84 effect sizes from 22 primary studies to meta-
analyze the correlations of foreign language writing anxiety and several key
high-and low-evidence correlates. For the two high-evidence correlates,
moderator analyses were also conducted, which demonstrated that foreign
language writing anxiety has a moderate correlation with foreign language
writing self-efficacy and foreign language writing performance. The three
low-evidence correlates have positively moderate effects of foreign language
listening anxiety, foreign language speaking anxiety and foreign language
reading anxiety. The significant moderating effects of learners’ age and
language proficiency were obtained. With respect to the results, pedagogical
implications were discussed as well.

KEYWORDS

correlate, foreign language, meta-analysis, writing anxiety, self-efficacy

Introduction

As one of the important productive language skills, writing skill receives considerable
attention in second language acquisition (SLA) and evaluation (Rakedzon and Baram-
Tsabari, 2017). However, due to second or foreign language writing anxiety/apprehension,
language learners may encounter writing difficulties and feel cognitively and physiologically
nervous when writing in a foreign language, as reflected from the decreased writing
performance and negative writing affects (Abdel Latif, 2015, 2019; He, 2018; Russell-Pinson
and Harris, 2019).

Foreign language writing anxiety is often defined as “the dysfunctional anxiety that
many individuals suffer when confronted with foreign language writing tasks” (Cheng,
2002, p. 647). In other words, highly anxious learners are documented to achieve lower
foreign language performance (Abdel Latif, 2015), poorer foreign language writing
performance (Cheng, 2002, 2004), and lower foreign language writing affects, such as
motivation (e.g., Alico, 2016; Tsao et al., 2017; Abdel Latif, 2019), writing self-efficacy (e.g.,
Cheng, 2004; Woodrow, 2011; Abdel Latif, 2019), writing attitude (Sarkhoush, 2013), and
writing strategies (Wu and Lin, 2016; Tsiriotakis et al., 2017). Despite these numerous
empirical studies, the accumulation of these studies necessitates research on the related
factors of foreign language writing anxiety from a more generalizable meta-
analytic approach.
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Literature review

Related studies of foreign language
writing anxiety

In the literature, subsequent to preliminary conceptual work
of first language (L1) Writing Apprehension Test (WAT) produced
by Daly and Miller (1975), an emerging array of second language
(L2) studies (Cheng, 1998, 2002, 2004, 2017; Cheng et al., 1999)
have begun to offer empirical insights into foreign language
writing anxiety. For instance, Cheng (2004) aimed to develop and
measure the reliability and validity of the Second Language
Writing Anxiety Inventory (SLWAI) among 421 Chinese English-
as-a-foreign-language (EFL) learners. Result of explanatory factor
analysis supports a three-factor constructs: avoidance behavior,
cognitive anxiety and somatic anxiety. More specifically, avoidance
behavior represents “an indicative of avoidance behavior
cognitive anxiety is defined as “anxiety related to fear of negative
evaluation or worrisome perceptions,” and somatic anxiety refers
to “anxiety related to increased physiological arousal” (Cheng,
2004, p. 325).

Apart from the empirical attempts, qualitative literature
reviews on foreign language writing anxiety have also been
recently presented (Ma and Dong, 2018; Abdel Latif, 2019). For
instance, Ma and Dong (2018) performed a review of foreign
language writing anxiety by retrieving all the related studies
published in Chinese key journals from 2001 to 2015, and
identified two major findings pertinent to the study: First, most of
the existing studies focused on exploring the relationships
between foreign language writing anxiety and its related correlates,
viz. foreign language writing performance, affects and other
related anxieties. Second, those studies published to date also
obtained that the relationships were modulated by some
contextual-related and learner-related variables, such as types of
anxiety, language distance, target language, learners’ age and
foreign language proficiency. In a more recent study, Abdel Latif
(2019, p. 8) critically and systematically reviewed key writing
motivational constructs from the literature, and highlighted the
need to “make the results of a particular study more generalizable”

Related meta-analyses

While these empirical attempts and qualitative literature
reviews may shed some light on foreign language writing anxiety
research, the aggregated effects regarding correlates of foreign

10.3389/fpsyg.2022.1031514

language writing anxiety remain largely unidentified. As such, a
closer look into the research domain has been made, which reveals
no meta-analysis of foreign language writing anxiety published to
date, but similar meta-analyses (e.g., Teimouri et al., 2019; Zhang,
2019; Botes et al,, 2020; Li, 2022a) pertinent to the study. For
instance, a meta-analysis of 97 effect sizes conducted by Teimouri
et al. (2019) indicated a moderate and negative correlation
(r=-0.360) between foreign language anxiety and foreign
language performance. Moderating effects regarding types of
language performance, educational level, types of anxiety were
also achieved. Likewise, Zhang (2019) also obtained the moderate,
negative correlation (r=—0.340) between foreign language anxiety
and foreign language performance. Apart from the moderators
mentioned in Teimouri et al. (2019), language distance has also
been found to significantly moderate the foreign language
anxiety—foreign language performance correlation. Similarly,
another meta-analysis reported by Botes et al. (2020) dealt with
the correlation of Foreign Language Classroom Anxiety (FLCA)
and five types of academic performance, including general
language performance and four skill-specific (listening, speaking,
reading and writing) performance. Concerning the result,
moderately negative correlations have been achieved regarding
FLCA and all types of academic performance. To the best of our
knowledge, only Li’s team (Li, 2022a,b) began to meta-analyze
correlates of foreign language reading and listening anxiety,
warranting a fresh look at other skill-specific anxieties, e.g.,
foreign language writing anxiety. Because it would be of vital
importance to gain a deeper understanding of the correlates of
foreign language writing anxiety, and earlier studies (Pae, 2013;
Chen, 2019) on foreign language writing anxiety also argue that it
is distinguishable from the domain-general foreign language
anxiety. For instance, Pae (2013) aimed to revisit the relationship
between four skill-specific anxieties and the domain-general
foreign language anxiety. A multiple regression analysis indicated
that foreign language writing anxiety could only explain 9.5%
variance of foreign language anxiety ($=0.095, p=0.041, cf.
Table 1, Pae, 2013, p. 248), suggesting that both are statistically
distinguishable from each other. On the other hand, existing
studies on foreign language anxiety focus too much on “test
anxiety and general trait anxiety” (Chen, 2019, p. 314), which may
fail to assess language learners’ responses to the skill-specific
foreign language writing anxiety.

Taken together, although the related meta-analytic studies
have been valuable to gain an understanding, yet indirect, of
fundamental aspects of foreign language writing anxiety, little is
still known about its main correlates (e.g., foreign language writing

TABLE 1 Overall average correlations and publication bias test for the low-evidence correlates.

Correlates k r[95% CI] Q P N Nopserved Tadjusted

Listening anxiety 5 0.485 [0.415, 0.549] 5.289 24.366 251 5 0.481 [0.430, 0.528]
Speaking anxiety 9 0.455 [0.377, 0.526] 21.358% 62.544 685 9 0.469 [0.426, 0.509]
Reading anxiety 5 0.489 [0.376, 0.588] 12.258 67.367 277 5 0.532 [0.482, 0.578]

#ip <0.010.

Frontiers in Psychology

frontiersin.org
10


https://doi.org/10.3389/fpsyg.2022.1031514
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Li

performance, foreign language writing self-efficacy, foreign
language listening anxiety, foreign language speaking anxiety and
foreign language reading anxiety), and potential moderators (e.g.,
types of anxiety, age, target language, language proficiency and
language distance), calling for research into the possible correlates
and moderators of foreign language writing anxiety.

Related correlates and moderators

Currently, foreign language writing anxiety studies have
focused on identifying its correlates, including foreign language
writing performance (Guo and Fan, 2009), foreign language
writing self-efficacy (Tola and Sree, 2016; Guo, 2018), foreign
language listening anxiety (Xiao and Wong, 2014), foreign
language speaking anxiety (Gkonou, 2011) and foreign language
reading anxiety (Cheng, 2004), respectively.

Drawing on Li (2022a), the identification of correlates should
observe the following steps: First, prior to meta-analysis, an initial
search should be conducted to exhaustively identify all the related
correlates. Second, those correlates of very low numbers of effect
sizes (k<3, see also Li, 2022a) should be removed, as they are
insufficient for generating trustworthy interpretations. Normally,
to make the meta-analysis more operational and reliable,
correlates should be further divided into high-and low-evidence
correlates. The high-evidence correlates are defined as correlates
of high investigation frequency (beyond 10 effect sizes), and the
low-evidence correlates are of low investigation frequency (5-9
effect sizes). Third, it is premature to execute moderator analysis
for the low-evidence correlates thus far, potential moderators are
identified from the literature and moderator analysis should only
be done for the high-evidence correlates (Li, 2022a). In this study,
we have identified two high-evidence correlates (foreign language
writing performance and foreign language writing self-efficacy)
and three low-evidence correlates (foreign language listening
anxiety, foreign language speaking anxiety and foreign language
reading anxiety) of foreign language writing anxiety. The main
correlates and potential moderators of the high-evidence
correlates are defined in the remainder of this section.

High-evidence correlates and moderators

Foreign language writing performance and correlates
As a frequently examined correlate, foreign language writing
performance (writing performance hereafter) refers to those
studies that reported foreign language learners’ writing scores or
grades. For instance, Liu and Ni (2015) investigated the foreign
language writing anxiety—writing performance correlation among
1,174 first-year Chinese university EFL learners of intermediate
level, and obtained a weak and negative correlation (r=[—-0.136,
—0.091], p<0.001), corroborating the interview result that
“around one third of the learners did not report having anxiety
when writing in a foreign language” (p. 55), suggesting that
writing anxiety might not be so influential to learners’ writing
performance. Zhang (2011) examined the foreign language
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writing anxiety-writing performance correlation among Chinese
English majors of high proficiency level, and reported a
moderately negative effect (r=[—0.879, —0.838], p<0.001). The
non-consensual results may be explained by such potential
moderators as language proficiency, target language, age and types
of anxiety (e.g., Zhang, 2019; Li, 2022a). Consequently, this study
first calculates the aggregated foreign language writing anxiety—
writing performance correlation, and then reports the moderator
results of language proficiency, target language, age and types
of anxiety.

Foreign language writing self-efficacy and correlates
The operational definition of foreign language writing self-
efficacy (writing self-efficacy hereafter) refers to learners™ self-
confidence in the ability to succeed in foreign language writing
(Cheng, 2004). Since Cheng (2004), the foreign language writing
anxiety-writing self-efficacy correlation has caught the attention
of many researchers (Li and Liu, 2013; Tola and Sree, 2016; Guo,
2018). These studies regarding the significant foreign language
writing anxiety—-writing self-efficacy correlation have been
confirmed in some (e.g., r=[—0.760, —0.382], p<0.001, Li et al.,
2013; and r=[—0.420, —0.360], p <0.001, Cheng, 2004), but not in
others (e.g., r=0.186, p>0.050, Singh and Rajalingam, 2012),
which may give rise to potential moderators, including language
distance, target language, language proficiency and types of
anxiety (e.g., Teimouri et al., 2019; Botes et al., 2020; Li, 2022a).

Low-evidence correlates

Foreign language listening anxiety

Foreign language listening anxiety (listening anxiety hereafter)
refers to the “fear of misunderstanding what language learners
listen to and being embarrassed by interpreting the message
wrongly” (Serraj and Noordin, 2013, p. 3). Language learners who
are anxious about their listening comprehension might experience
the lack of confidence and worry over foreign language listening
tasks, or even “failure to recognize spoken foreign language
words” (Belleyen, 2009, p. 664). The significantly positive foreign
language writing anxiety-listening anxiety correlation suggests
that foreign language learners with high writing anxiety are likely
to feel higher listening anxiety, and the vice versa (Xiao and Wong,
2014; Cheng, 2017), justifying the needs to have a fresh look at the
role of listening anxiety by exploring the foreign language writing
anxiety-listening anxiety correlation.

Foreign language speaking anxiety

Foreign language speaking anxiety (speaking anxiety hereafter)
is defined as a sense of fear or anxiety that language learners would
feel when using, speaking or communicating in a foreign language
(Woodrow, 2006). The foreign language writing anxiety-speaking
anxiety correlation has been gaining attention among researchers
(e.g., Gkonou, 2011; Xiao and Wong, 2014; Cheng, 2017). For
instance, Cheng (2017) recruited 523 Chinese college students to
measure the correlations among four foreign language-skill-
specific anxieties, and found the foreign language writing
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anxiety-speaking anxiety correlation was r=0.510, p <0.050. In
another study, Gkonou (2011) also surveyed the correlation and
found r=[0.340, 0.543], p <0.050, While these primary studies
sheds light on the important role of speaking anxiety, little is
known about the average correlation, necessitating a meta-analysis
to aggregate the effects with larger sample sizes.

Foreign language reading anxiety

Foreign language reading anxiety (reading anxiety hereafter)
is defined as the “perceptions of uneasiness, apprehension or stress
from which an individual might suffer when reading a foreign
language text” (Capan and Karaca, 2013, p. 1362). Researchers
investigated the foreign language writing anxiety-reading anxiety
correlation, and found that the correlation was moderate and
positive: r=[0.272, 0.546], p <0.050 (Xiao and Wong, 2014) and
r=0.580, p<0.050 (Cheng, 2017). The moderate foreign language
writing anxiety-reading anxiety correlation in these primary
studies calls for more investigations. For this reason, we take
reading anxiety as the correlate of writing anxiety.

Research statements and questions

The current study aims to achieve two research purposes. First,
we carried out a meta-analysis based on a systematic review of
existing primary studies that explored the correlations of foreign
language writing anxiety and its two high-evidence correlates
(foreign language writing self-efficacy and foreign language writing
performance) along with three low-evidence correlates (foreign
language listening anxiety, foreign language speaking anxiety and
foreign language reading anxiety). Second, apart from the
correlations under investigation, we also examined the moderating
effects of learners’ age, language proficiency, target language, types
of anxiety and language distance for the high-evidence correlates.
To this end, the following research questions are to be addressed.

Research question 1: What are the correlations of foreign
language writing anxiety and two high-evidence correlates
(writing performance and writing self-efficacy)?

Research question 2: How do age, language proficiency, target
language, types of anxiety and language distance moderate the
correlations of writing anxiety and its two high-evidence correlates
(writing performance and writing self-efficacy)?

Research question 3: What are the correlations of foreign
language writing anxiety and three low-evidence correlates
(listening anxiety, speaking anxiety and reading anxiety)?

Research method
Literature search and inclusion criteria
The study attempts to retrieve the currently available literature

of writing anxiety in second and/or foreign language learning
published during 2000 to 2021, because foreign language writing
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research remained few in number before 2000 (Cheng, 2002,
2004). Several electronic databases (e.g., Chinese CNKI, ERIC,
ProQuest, ScienceDirect, Springer, web of science, Wiley) and
search engines (Chinese Baidu Scholar and Google Scholar) were
retrieved with a combination of the following key words: affect,
foreign language, second language (L2), self-efficacy, (writing) score,
(writing) grade, (writing) achievement, (writing) proficiency,
listening anxiety, speaking anxiety, reading anxiety, writing anxiety
and writing apprehension. Moreover, to ensure the
comprehensiveness of the literature, we conducted backward and
forward citation searches based on seminal article (Daly and
Miller, 1975; Cheng, 2004) and “snowballing technique”
(Biernacki and Waldorf, 1981) by scanning references in the
identified articles. To ensure the quality of primary literature
during the selection process, only the peer reviewed journal
articles, dissertations, and conference proceedings were included.
The inclusion/exclusion criteria were proposed as follows:

1. The study should investigate the correlations of second or
foreign language writing anxiety, writing performance
(writing test, score or grade), writing affects and other skill-
specific anxieties, resulting in 30 primary studies included.

2. The study should contain the statistics (e.g., correlation,
sample sizes, standard error and variance, etc.) sufficient
for the transformation or calculation of effect sizes.
Eighteen articles were included by excluding 12
publications that failed to provide the sufficient statistics
for calculation.

3. The backward and forward together with snow-balling
searches from the existing studies (e.g., Daly and Miller,
1975; Cheng, 2004; Woodrow, 2011) on the section of
literature review, together with specific search of each
correlates yielded another three journal articles and one
conference proceeding on foreign language writing anxiety
needed for the forthcoming analysis.

4. Both peer-reviewed journal articles or unpublished
materials (e.g., conference proceedings, master’s or doctoral
dissertations) were retrieved, which resulted in 22 primary
studies.

Variables coded for each study

According to Wilson (2019, p. 154), a coding scheme should
“capture the pertinent information suitable for meta-analysis”
Thus, the selected studies were coded in terms of related correlates
(writing performance, writing self-efficacy, listening anxiety,
speaking anxiety and reading anxiety) and moderators (types of
anxiety, age, target language, language distance, and language
proficiency). The code scheme proposed was presented in Table 2,
including the following major categories:

Coding procedures were followed to ensure the methodological
quality (e.g., Valentine, 2019): On the one hand, as issue of data
dependencies should be considered first (Plonsky and Oswald,
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TABLE 2 Coding scheme.

Coding types

Subtypes

Operational definitions

10.3389/fpsyg.2022.1031514

References

Correlates

Foreign language writing
performance

Foreign language writing self-efficacy
Foreign language listening anxiety
Foreign language speaking anxiety
Foreign language reading anxiety

Moderators

Types of anxiety

Age

Target language

Language distance

Language proficiency

Writing grade/score

Self-efficacy in writing

Listening anxiety

Speaking anxiety

Reading anxiety

Overall anxiety
Avoidance behavior
Cognitive anxiety
Somatic anxiety
Child/Adolescent
Adult

English

Mixed languages
Near

Distant

High

Intermediate

Studies that reported learners’ writing score or grade

Students’ self-confidence in the ability to succeed in foreign language
writing

Studies that reported listening anxiety as a correlate of writing
anxiety.

Studies that reported speaking anxiety as a correlate of writing
anxiety

Studies that reported reading anxiety as a correlate of writing anxiety

Studies that reported anxiety in general

Students’ avoidance of writing in a foreign language
Students’ perceptual arousal to write in a foreign language
Students’ physiological arousal to write in a foreign language.
Less than grade twelve (age 18)

At and over grade twelve (18 or older)

English as a foreign language (EFL)

Other mixed languages

Indo-European L1 and Indo-European L2

Indo-European L1 and non-Indo-European L2 or Non-Indo-
European L1 and Indo-European L2

Studies that reported high (highly proficient learners), intermediate

(intermediate learners) and low (foreign language beginners) level

Brown et al. (2018); Cheng (2004)

Cheng (2004)

Kim (2000)

‘Woodrow (2006)

Saito et al. (1999)

Cheng (2004)

Researcher-designed

Levine (2003)

Lervag and Lervag (2011)

Li (2022a)

Low

2014), multiple studies reported in a single paper involving
different types of measurement or participants were coded
separately as independent studies. On the other hand, to ensure the
reliability of coding scheme, two coders who had a consistent
understanding of coding types, subtypes and operational
definitions were required to independently code the items. They
should also negotiate with each other when discrepancies occurred.

Calculation and analysis of the effect
sizes

For data calculation and interpretations, correlation coefficients,
sample sizes and effect directionality were first converted to Fisher’s
z, and the aggregated coeflicients, standard error and confidence
interval were then calculated. According to Plonsky and Oswald
(2014), the interpretations of the effect size were indexed as 0.25
(small), 0.40 (moderate), and 0.60 (large), respectively.

For the data analysis, both fixed and random model were
utilized to compute all the aggregated correlations, depending on
the different sources of variation in effect sizes. For the fixed
model, all studies were assumed to share a common true effect
and the between-study variation of the effect sizes is sampling
error. By contrast, for the random model, the true effects were
assumed to have been sampled from a between-study variation
across studies (Borenstein et al., 2009; Plonsky and Oswald,
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2012). As such, a random model was consulted, and the
heterogeneity was located in respect to moderators including age,
language proficiency, target language, types of anxiety and
language distance.

Results

Results were reported based on the 84 effect sizes with a total of
(M+SD=289.167 £333.380,
range =50-1,635). In the rest of this section, results of high-evidence

24,290  participants  involved
correlates and moderator analysis were first reported, and then
results of three low-evidence correlates followed suit. As number of
low-evidence correlates was too small to analyze the moderating
effects, moderator analysis for the low-evidence correlates was not
executed accordingly (cf. Lervag and Lervag, 2011).

Results of high-evidence correlates and
moderator analysis

Foreign language writing anxiety and writing
performance

Forty effect sizes consisting of 14,918 participants
(M+SD=372.950+436.800, range=50-1,635) examined the

foreign language writing anxiety—writing performance correlation.
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As presented in Table 3, the foreign language writing anxiety-
writing performance correlation was significantly moderate,
r=-0.298, 95% CI [—0.353, —0.240], z(39) = —9.667, p <0.001. No
any publication bias was observed, N;=7,503 >N .= 40,
p<0.001, which did not affect the results.

[Q(39)=520.779, p<0.001,
I’=92.511] were significantly heterogenous, several moderator

As Dboth significance tests

analyses should be further conducted. Results of the moderator
analysis regarding language proficiency, target language, age and
types of anxiety were reported in the rest of this section, respectively.

Language proficiency

As shown in Table 4, language proficiency significantly
moderates the foreign language writing anxiety-writing performance
correlation (Qpeqyeen=11.408, p=0.003). Pairwise comparisons
showed that, the low proficiency learners had the weakest foreign
language writing anxiety-writing performance correlation
(r=—0.129, 95% CI [-0.219, —0.037]), which was statistically lower
than high proficiency learners (Quemeen=7.553, p=0.006), and
intermediate proficiency learners (Qpeeen=8.939, p=0.003). No
significant difference was found between high proficiency learners
and intermediate proficiency learners (Qyenyeen=0.225, p=0.635).

Target language
Target language involves two types, viz. English and mixed
languages. It could be found in Table 4, target language obtained

10.3389/fpsyg.2022.1031514

no statistically significant moderating effect on the foreign
language writing anxiety-writing performance correlation
(Quermeen =0.225, p=0.635).

Age

Age was found to significantly moderate the foreign language
writing anxiety—-writing performance correlation (Qpeqyeen =3.793,
p=0.051), indicating that children and adolescents (r=—-0.393,
95% CI [—0.481, —0.297]) tend to have more negative foreign
language writing anxiety—writing performance correlation than
adults (r=—0.280, 95% CI [—0.340, —0.218]).

Types of anxiety

According to Cheng (2004), foreign language writing anxiety
could be further classified into three types, i.e., avoidance behavior,
cognitive anxiety and somatic anxiety. As apparent in Table 4,
there is no significant moderating effect of types of anxiety
(Quetween = 1.134, p=0.567).

Foreign language writing anxiety and writing
self-efficacy

Nineteen effect sizes involving 5,626 participants
(M+SD=296.105+152.918, range = 50-738) explored the foreign
language writing anxiety—writing self-efficacy correlation.

As apparent in Table 3, the foreign language writing anxiety-
writing self-efficacy correlation was moderate, r=—0.382, 95% CI

TABLE 3 Overall average correlation and publication bias test for the high-evidence correlates.

Correlates

r[95% CI] Ng Nopserved Vadjusted
Writing performance —0.298 [-0.353, —0.240] 7,503 40 —0.185 [—0.200, —0.169]
Writing self-efficacy —0.382 [—0.456, —0.302] 3,715 19 —0.348 [-0.371, —0.324]
Ng=number of missing studies that would bring p >0.05; N,j,..s=number of observed studies.
TABLE 4 Moderator analyses for the foreign language writing anxiety—writing performance correlation.
Heterogeneity
Moderators k r [95% CI] P
Q daf I4
Language proficiency 40 —0.252 [-0.302, —0.201] 92.511 11.408%* 2 0.003
High 10 —0.337 [-0.444, —0.219] 83.799
Intermediate 27 —0.304 [-0.373, —0.232] 94.245
Low 3 —0.129 [-0.219, —0.037] 48.383
Target language 19 —0.366 [—0.432, —0.295] 91.137 0.731 1 0.393
English 12 —0.409 [-0.521, —0.284] 93.341
Mixed languages 7 —0.345 [-0.427, —0.259] 82.748
Age 40 —0.312 [-0.362, —0.259] 92.511 3.793/\ 1 0.051
Adult 34 —0.280 [—0.340, —0.218] 93.113
Child/Adolescent 6 —0.393 [-0.481, —0.297] 49.695
Types of anxiety 27 ~0.249 [-0.337, —0.171] 92511 1.134 2 0.567
avoidance behavior 13 —0.256 [—0.337, —0.171] 80.303
cognitive anxiety 7 —0.222 [-0.298, —0.143] 66.879
somatic anxiety 7 —0.188 [—0.280, —0.092] 76.654

A\p<0.100; *p <0.050; **p <0.010. Unreported information is not included.
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[—0.456, —0.302], 2(18)=—8.717, p<0.001. No publication bias
could be observed, Nj=3,715> Nyperea =19, p <0.001, which did
not affect the results.

As both significance tests [Q(18)=203.084, p<0.001,
PP=91.137] were reported, necessitating further moderator
analyses. Moderator analyses regarding language distance, target
language, language proficiency and types of anxiety were reported
in Table 5, which indicated that no moderator surveyed above
could reliably explain the variation of foreign language writing
anxiety—writing self-efficacy correlation.

Results of low-evidence correlates

Results of three low-evidence correlates of foreign language
writing anxiety (listening anxiety, speaking anxiety and reading
anxiety) were reported in Table 1, but moderator analyses were
performed as there was no sufficient data for aggregation
(Li, 2022a).

Five effect sizes comprising 871 participants dealt with the
foreign language writing anxiety-listening anxiety correlation. As
shown in Table 1, the correlation result was significantly moderate
and positive, r=0.481, 95% CI [0.430, 0.528], z(4)=11.849,
p<0.001.

Nine effect sizes comprising a total of 1,383 participants
investigated the foreign language writing anxiety-speaking
anxiety correlation. As shown in Table 1, the correlation was
significantly moderate and positive, r=0.455, 95% CI [0.377,
0.526], z(8)=10.213, p<0.001.

Likewise, five effect sizes consisting of 871 participants
explored the foreign language writing anxiety-reading anxiety
correlation. As shown in Table 1, the correlation was significantly
moderate and positive, r=0.489, 95% CI [0.376, 0.588],
2(4)=7.506, p<0.001.

10.3389/fpsyg.2022.1031514

Discussion

The present study endeavored to quantitatively meta-analyze
the two high-evidence correlates (writing performance and
writing self-efficacy) and the three low-evidence correlates
(listening anxiety, speaking anxiety and reading anxiety) of foreign
language writing anxiety identified in the primary literature.
Simultaneously, it also dealt with moderator analyses for the two
high-evidence correlates, including learners’ age, foreign language
proficiency, target language and language distance.

Research question 1 explored the correlations of foreign
language writing anxiety and its two high-evidence correlates
(writing performance and writing self-efficacy). As noted, the
results demonstrated that foreign language writing anxiety has a
moderate correlation with writing performance and writing self-
efficacy, suggesting that worse writing performance is likely to
be accompanied with higher writing anxiety, and those with
higher writing anxiety tend to have a lower writing self-efficacy,
mirroring an increasing number of studies maintaining the
detrimental or debilitative effects of foreign language writing
anxiety (e.g., Horwitz, 2017; Maclntyre, 2017). A plausible
explanation might be that, those learners with higher writing
anxiety might lead to the lack of self-confidence and ability to
retrieve linguistic (i.e., lexical, semantic and syntactic) knowledge
from the mental lexicon, choose appropriate language structure,
use appropriate rhetorical devices and adopt other writing skills,
then perfectly organize and output ideas as required, which would
also result in unsatisfactory writing performance and a low sense
of self-efficacy in writing tasks in turn (Oztiirk and Saydam, 2014;
Kirmizi and Kirmizi, 2015; Tola and Sree, 2016).

Research question 2 concerned the moderating effects of age,
language proficiency, target language, types of anxiety and
language distance on the correlations of foreign language writing
anxiety and two high-evidence correlates. The results of moderator

TABLE 5 Moderator analyses for the foreign language writing anxiety—writing self-efficacy correlation.

Heterogeneity
Moderators k r[95% CI] P
Q df p

Language distance 19 —0.378 [-0.431, —0.322] 91.137 0.018 1 0.893
Distant 16 —0.377 [-0.430, —0.322] 79.254

Similar 3 —0.415 [-0.795, 0.201] 98.371

Target language 19 —0.366 [—-0.432, —0.295] 91.137 0.731 1 0.393
English 12 —0.409 [-0.521, —0.284] 93.341

Mixed languages 7 —0.345 [-0.427, —0.259] 82.748

FL proficiency 19 —0.367 [—0.444, —0.284] 91.137 0.898 1 0.343
High 2 —0.588 [—0.857, —0.068] 94.276

Intermediate 17 —0.361 [—0.439, —0.277] 91.164

Types of anxiety 8 —0.400 [—0.439, —0.360] 68.527 3.068 2 0.216
avoidance behavior 4 —0.490 [—0.599, —0.363] 83.504

cognitive anxiety 2 —0.411 [-0.467, —0.350] 0.000

somatic anxiety 2 —0.370 [—0.429, —0.308] 0.000

Unreported information is not included.
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analysis suggested that learners’ age and language proficiency,
rather than target language, types of anxiety and language
distance, are found to be significant moderators. Specifically,
compared with the two higher proficiency learners, those low
proficiency learners had the weakest foreign language writing
anxiety—-writing performance correlation, and no difference was
found between the intermediate and high proficiency learners,
resonating the argument that writing anxiety may change as a
function of language proficiency (Zhang, 2019). In other words,
compared with relatively high proficiency peers (viz. intermediate
and high proficiency learners), low proficiency learners might not
perform competently in writing tasks that invoke high loads of
working memory and are unlikely to be actively involved in
foreign language writing, hence their writing anxiety might not
be triggered. A further support could be found in Horwitz (1996)
who asserted that even the highly proficient language learners may
experience anxiety when using a foreign language. The finding,
however, is inconsistent with that of Zhang (2019) who did not
find the moderating effects of language proficiency on foreign
language anxiety-language performance correlation. A possible
explanation for the inconsistence may rest on the difference in
anxiety: domain-general language anxiety vs. skill-specific writing
anxiety. In other words, while Zhang (2019) deals with the
relationship between domain-general language anxiety and
language proficiency, writing tasks in this meta-analysis that
involves the skill-specific writing anxiety would be more cognitive
resources demanding compared to language-general tasks or other
receptive tasks in terms of different degree of task difficulty (He,
2018), adding to the emerging body of literature by showing the
significant moderating effect of language proficiency.

Meanwhile, our meta-analysis provides another piece of
evidence that the writing anxiety—writing performance correlation
is sensitive to age effect, as reflected in the results that children and
adolescents tended to have more negative correlations between
foreign language writing anxiety and writing performance than
adults. This finding, however, is not in line with Zhang (2019,
p. 12) who claims “the language anxiety-language performance
correlation became stronger as age increased.” The discrepancy
might reside in the different measures of anxiety, since Zhang’s
(2019) meta-analysis involves language anxiety-language
performance correlation, while our study deals with writing
anxiety-writing performance correlation. Another explanation for
the significant age effect is that, adults’ cognitive or metacognitive
skills tend to be more mature to reduce foreign language writing
anxiety compared to children and adolescents (Li, 2022a).

Some nonsignificant moderating effects of target language,
types of anxiety and language distance should be noteworthy as
well. First, regarding target language (English vs. mixed
languages), no moderating effect was found on the writing
anxiety—writing performance correlation, indicating that learners
whose writing anxiety—writing performance correlation might
not vary across different target languages. This result could
be explained by the complex and demanding nature of the writing
process, that is, it is not the target language, be it English or other
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languages, that matters, rather a complex writing process that
matters (Kim and Kim, 2020). Second, the moderating effect
regarding types of anxiety was not found on both the writing
anxiety-writing performance correlation together with the writing
anxiety—writing self-efficacy correlation, suggesting that somatic
anxiety, cognitive anxiety and avoidance behavior might play a
somewhat equal role in the aforementioned correlations. Third,
inspired by Lervag and Lervag (2011) who meta-analyzed reading
comprehension and its correlates, this study also examined the
moderating effect of language distance regarding the orthographic
difference/similarity between first and foreign language. Contrary
to Lervag and Lervag (2011), our study obtained no significant
moderating effect of language distance. A plausible explanation
for such a discrepancy might lie in the difference between reading
and writing modal. As for reading modal, the materials would
be visually presented first. In this case, the orthographic difference/
similarity of the visually presented materials might play a
moderating role, whereas writing modal involves a series of
complex activities, e.g., how to generate, organize ideas and how
to organize the ideas in written forms. As such, the moderating
effect regarding the distance between first and foreign language
visually presented might not be the same case as in reading
comprehension (Lervag and Lervag, 2011).

Research question 3 dealt with the correlations between foreign
language writing anxiety and three low-evidence correlates
(listening anxiety, speaking anxiety and reading anxiety). The
moderate and positive correlations of the three low-evidence
correlates have been obtained, resonating the previous studies that
investigated different types of language learners, e.g., Korean EFL
learners (Pae, 2013), Chinese-as-a-heritage-language (CHL)
learners (Xiao and Wong, 2014) and Korean-as-a-heritage-language
(KHL) learners (Jee, 2016), confirming the “interdependence
among the four skill-specific anxieties” (Pae, 2013, p. 250).

Taken together, the pedagogical implications both for
researchers and teachers in the field to help alleviate learners’
writing anxiety are also inferred as follows. First, as the debilitative
effects of foreign language writing anxiety have been found with
regard to writing performance and writing self-efficacy, teachers
should try to locate the sources of learners’ writing anxiety. One
implication is that teachers could establish a relaxed learning
environment, design relaxation writing activities and encourage
students to express their fears (Li, 2022a). Another way is to seek
for some automated writing evaluation (AWE) tools that enable to
provide foreign language learners with timely and supportive
writing feedback (Li et al, 2019). By introducing online
pedagogical intervention along with face-to-face instruction (Li,
2022c), those shy learners might be likely to feel less anxious to
express their anxieties and personalized needs. Second, as the
moderating effects of learners’ individuality (e.g., age and language
proficiency) were found to be significant, when teaching how to
write well, teachers should try to alleviate learners’ writing anxiety
with a particular eye on learners’ personalized needs. For instance,
teachers normally offer special guidance to those underachievers.
Our finding suggests their attention should also be paid equally to
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the intermediate and advanced proficiency learners, since they
might also experience tremendous anxiety when writing in a
foreign language (Horwitz, 1996). Third, the interdependence
among the four skill-specific anxieties suggests that foreign
language researchers and practitioners should pay equally
balanced attention to anxieties arising from each of the four
language skills (Pae, 2013).

Conclusion

Motivated by the earlier attempts, this study aims to
understand the correlates of foreign language writing anxiety.
Results showed that foreign language writing anxiety has moderate
correlations with writing performance and writing self-efficacy.
Besides, as compared target language, types of anxiety and
language distance, significant moderating effects of learners” age
and language proficiency have been obtained. The three
low-evidence correlates have moderate effect sizes, with speaking
anxiety, reading anxiety and listening anxiety being the moderate
and positive correlate.

One potential limitation should be addressed though.
Considering the needs of sufficient information from the primary
studies, the current study only included limited correlates (writing
performance, writing self-efficacy, listening anxiety, speaking
anxiety, and reading anxiety) and moderators (learners’ age,
language proficiency, target language, types of anxiety and
language distance). To gain a fuller understanding, future study
should consider other equally important correlates (e.g.,
motivation, strategy and attitude) and moderators (e.g., gender
and learning style) of foreign language writing anxiety.
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Nianyu Guo

Despite the growing body of research on the factors of resilience in diverse
fields, there is still a dearth of particular attention on foreign language learning
resilience. To fill the gap, this study seeks to develop the foreign language
learning resilience scale (FLLRS) to measure its psychometric scale reliability
and validity in Chinese English-as-a-foreign-language contexts. Valid data
were collected from 313 Chinese English-as-a-foreign-language college
students who voluntarily participated in the survey. The FLLRS was validated
based on a series of reliability (e.g., item analysis, split-half reliability and
internal consistency) and validity (e.g., construct validity, convergent validity
and discriminant validity) tests. Results suggested that the 19-item FLLRS
presented three factors: ego resilience, metacognitive resilience and social
resilience. Besides, all the three factors contributed high effects to foreign
language learning resilience. Among the three factors, metacognitive resilience
was found to have the highest path coefficient, followed by social resilience,
with ego resilience having the lowest. The validated scale could advance
knowledge in the field of second language acquisition regarding how learners’
individual differences, emotional factors and the contextual antecedents may
affect foreign language learning resilience.

KEYWORDS

foreign language learning resilience scale, English as a foreign language, ego
resilience, metacognitive resilience, social resilience

Introduction

Resilience is about individuals’ capability of making positive adaptation to the stressful
and challenging situations (Lazarus and Folkman, 1984; Ungar, 2008; Mansfield et al.,
2016). Individuals may encounter a plethora of difficulties brought by high-demanding
assignments, negative relationship with peers and teachers and the imposition coming from
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their families (Yun et al., 2018; Brewer et al., 2019; Trigueros et al.,
2020). Resilient individuals are more capable of dealing with these
adversities (Axford et al., 2014; Broadbent and Poon, 2015; Chan
et al., 2021), while others are less inclined to absenteeism (Secer
and Ulas, 2020), psychological disorders (Zhang et al., 2020), and
even self-handicap (Hunsu et al., 2021).

In the past decade, an increasing number of studies have been
designed to validate measures for resilience in clinical psychology
(Wagnild and Young, 1993; Connor and Davidson, 2003),
education psychology (Block and Kreman, 1996; Cassidy, 2016),
mathematics (Martin and Marsh, 2008a, 2008b), engineering
learning (Hunsu et al., 2021) and other contexts (van der Meer
et al, 2018), which might provide some valuable insights into
understanding the factors of resilience. Nevertheless, very few
studies to date have sought to dig deeper into the phenomenon
of resilience among students in foreign language (FL) contexts
(Nguyen et al., 2015; Yun et al., 2018; Sudina and Plonsky, 2021),
as it is crucially important to facilitate FL learning process when
they can make positive adaptation to such adversities as FL
anxieties (Li, 2022a,b), FL guilt and shame (Teimouri, 2018), and
untimely feedback from teachers due to high teacher-student
ratio (Li, 2021). To our knowledge, most of these studies aimed
to explore predictors or correlates of resilience among FL learners
in South Korea (Kim et al., 2018, 2019; Kim and Kim, 2021),
Western Canada (Lou and Noels, 2020a,b) and Southwestern
America (Sudina and Plonsky, 2021) without a detailed scrutiny
of its factors. Thus, it is necessary to develop and validate a FL
resilience scale by expanding the dimensions under analysis.

To this end, this study measures resilience among Chinese
English as a FL (EFL) learners, so large a population that should not
be ignored (Li, 2021), and validates a Chinese version of the foreign
language learning resilience scale (FLLRS) to provide a more up-to-
date vision on this issue. In doing so, drawing on existing studies
(e.g., Zhang et al., 2021), the instrument scale development should
be validated by both the explanatory factor analysis (EFA) and
confirmatory factor analysis (CFA) methods. More specifically,
while the EFA lacks the goodness-of-fit indexes that CFA offers, it
considers the cross-loadings of all items and avoids zero cross-
loadings of the related construct, which enables us to gain a clear
understanding of the possible dimensions. On the other hand,
while the CFA ignores cross-loadings of the measurement model,
it can not only provide sufficient goodness-of-fit indexes, but also
further test the predictive power of the constructs. To this end, it
aims to (a) understand the factors underlying the FLLRS; while (b)
further validating the scale with CFA to understand the different
effects of the factors in Chinese EFL contexts.

Literature review
Theoretical framework of resilience

In regard to resilience, this study adopts Lazarus and Folkman
(1984) stress and coping theory (SCT) as the framework, as it
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highlights that resilience tends to occur when “judgment of
person-human relationship is stressful hinges on personal,
cognitive and situational appraisals” (Lazarus and Folkman, 1984,
p. 21). Motivated by the SCT, three components — personal,
cognitive and situational appraisals — are elaborated in the
remainder of this section, respectively.

Personal appraisal is related with commitments and beliefs.
Commitments refer to what is important or meaningful to an
individual. For instance, when resilient EFL learners perceive
English learning as an important activity, they will appraise or
evaluate it as something meaningful and “maintain valued ideals
to achieve desired goals” (ibid., p.56). Beliefs are defined as
“personally formed configurations” (ibid., p.65) that usually
operate at a tacit level to determine the understanding of a fact.
For instance, perseverant EFL learners might hold the belief that
English cannot be mastered for a short period of time.

Cognitive appraisal “can be readily understood as the process
of categorizing an encounter, and its various facets, with respect
to its significance for well-being” (ibid., p.31). Lazarus and
Folkman (1984) further classified it into primary appraisal (“Am
I in trouble or being benefited, now or in the future, and in what
way?”) and secondary appraisal (“What if anything can be done
about it?”). The primary appraisal refers to the process in which
an individual evaluates the relationship with the situation he/she
locates. The secondary appraisal, on the other hand, is about an
individual’s capacities to deal with the stressful and challenging
situations. During the process, resilient individuals may adopt a
series of cognitive and metacognitive resources, such as perceiving,
monitoring, judging and discriminating information, to
deliberately focus on the positive aspects of what is happening or
solving the underlying distress with positive emotions (Li
etal, 2021).

Situational appraisal is defined as the identification of
situational properties that “may potentially be harmful, dangerous
and threatening” (Lazarus and Folkman, 1984, p. 82). In other
words, resilient individuals are able to make the positive adaption
to the stressful situations by taking advantage of the limited
resources. For instance, resilient EFL learners who have fully
evaluated the situational properties would seek help from
classmates or teachers in times of English learning difficulties.

Taken together, it should be noted here that, despite the three
appraisals being separately classified, they are closely
interconnected to shape the capability of resilience. The SCT
contributes to advancing our understanding of personal, cognitive
and situational appraisals with respect to the domain-general
resilience, and paves the way for understanding the factors of FL
learning resilience in particular.

Types of resilience
Drawing on the theoretical insights of SCT, the understanding

of resilience’s factors has long been a focus of interest in relation
to personal, cognitive and situational factors. Accordingly, the
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most typical types of resilience are ego resilience (Block and
Kreman, 1996; Chen et al., 2020; Chen and Padilla, 2022), cognitive
resilience (Cassidy, 2016; Ang et al., 2021; Jahedizadeh et al., 2021)
and social resilience (Ungar, 2008; Ungar et al, 2021),
among others.

Ego resilience

Ego resilience refers to how individuals respond to adversities
they are experiencing, and consider their capacity to recover from
the adversities (Maltby et al., 2015). In the social psychology
contexts, researchers (Block and Kreman, 1996) have explored the
constructs of ego resilience and proposed one of the most
influential scales — 14-item Ego-Resiliency Scale (ER89) - having
two factors: openness to life experience and optimal regulation.
Wagnild and Young (1993) also explored the factors of ego
resilience from a 25-item scale and obtained a two-factor structure,
viz. personal competence and acceptance of self and life. Similarly,
Connor and Davidson (2003) developed a 25-item Connor-
Davidson Resilience Scale (CD-RISC) in a clinical context, and
extracted five factors — Factor 1 (personal competence, high
standards and tenacity), Factor 2 (trust in one’s instincts, tolerance
of negative effect, strengthening effects of stress), Factor 3 (positive
acceptance of change, and secure relationships), Factor 4 (control),
and Factor 5 (spiritual influence).

Cognitive resilience

Cognitive resilience refers to individuals who seek some
positive cognitive strategies (e.g., goal setting, goal planning, help-
seeking and control) and activate their cognitive mechanisms
(e.g., growth mindset, inhibition control, working memory,
cognitive flexibility and cognitive emotion regulation) to deal with
the challenging and stressful situations (Cassidy, 2016; Lou and
Noels, 2020a,b). In the educational contexts, for instance, Cassidy
(2016) developed an Academic Resilience Scale (ARS-30) to
measure learners” cognitive, strategic and successful adaptation to
academic challenges. The ARS-30 has three factors, namely Factor
1 (perseverance), Factor 2 (reflecting and adaptive help-seeking),
and Factor 3 (negative affect and emotional response). In a recent
attempt, van der Meer et al. (2018) developed a two-factor
Resilience Evaluation Scale (RES) - self-confidence and self-efficacy
- to understand how individuals handle academic difficulties in
stressful and challenging situations.

Social resilience

Social resilience is the process of “navigating the necessary
resources” by positively connecting with parents, schools and
communities (Ungar, 2019, p.2). In psychiatric contexts,
Friborg et al. (2003) developed a five-factor Resilience Scale for
Adults (RSA) - personal competence, social competence, family
coherence, social support and personal structure — to investigate
how intrapersonal and interpersonal factors help individuals
make positive adaptation to stressful situations. Using mixed
methods, Liebenberg et al. (2011) validated a three-factor

Child and Youth Resilience Measure (CYRM-28) in a
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cross-cultural context - individual factors, caregiving or
relational factors, and contextual components. Insights gained
from the CYRM-28, the exploration of social resilience has been
conducted in other equally important contexts, such as
psychotherapeutics (Chan et al., 2021), education psychology
(Lavy and Ayuob, 2019), and social psychology (Ungar
etal., 2021).

While the aforementioned studies provide valuable insights
into the types of resilience, there are some limitations of the
existing literature. On the one hand, it is evident to note that most
of these studies examine only one type of resilience but fail to
integrate ego resilience, cognitive resilience and social resilience in
a study, and “most effectively differentiate the factors that are (and
are not) components, causes, and correlates” (Martin and Marsh,
2009, p. 353). On the other hand, while three types of resilience
driven by the SCT in the domain-general contexts have been
thoroughly investigated, understanding its factors may
be context-specific and cannot be easily generalized to EFL
learning contexts. In other words, it remains largely unknown
whether these studies could be extended to FL learning and there
is still substantial room for further research on resilience in FL
learning contexts.

Resilience in FL learning contexts

In FL learning contexts, resilience is defined as the ability to
“overcome stress and maintain high mental stamina” in FL
learning adversities (Kim et al., 2018, p. 56). To date, an emergent
body of research (Nguyen et al., 2015; Kim et al., 2019; Lou and
Noels, 2020a,b; Sudina and Plonsky, 2021; Chen and Padilla, 2022)
seeks to examine the relationship between resilience and other
variables in the FL learning contexts, including stress and coping
(Gregersen et al,, 2021), (de-)motivation and language proficiency
(Nguyen et al., 2015; Kim et al., 2018, 2019; Kim and Kim, 2021),
emotions, creativity, or growth mindsets (Sudina and Plonsky,
2021; Chen and Padilla, 2022), and buoyancy, grit and academic
perseverance (Lou and Noels, 2020a,b). For instance, Kim et al.
(2018) collected qualitative data from 23 EFL learners and nine
teachers, and identified four components of FL resilience: social
support, emotional regulation, a clear learning goal and tenacity in
EFL learning. Shortly afterwards, they (KKim et al., 2019) further
collected quantitative data from 367 South Korean elementary
school students to explore the impact of FL resilience on (de)
motivation and language proficiency. Results indicated that FL
resilience consists of metacognitive adaptation, sociability,
optimism, perseverance and communicative efficacy, and it was
reported to have a direct impact on motivation. In a recent study,
informed by academic resilience (Martin and Marsh, 2008a,b;
Sudina and Plonsky, 2021) collected data from 360 Fl learners
based on an 8-item Foreign Language Buoyancy Scale (FLBS) to
investigate the related correlates of FL learning perseverance.
Using EFA, they obtained two components of FL resilience: coping
with poor grades and criticism and dealing with study stress.
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The present study

What emerges from the above review is that despite the
growing diversity of studies providing some valuable insights into
understanding the correlates of FL resilience, research gaps on its
factors remain open for debate. First, on a scrutiny of the studies
involved, some of these lack a solid theoretical framework for FL
resilience. For instance, as the first scale measuring FL resilience,
eight items of FLBS that were directly adopted based on the
domain-general academic resilience (Martin and Marsh, 2008a,
2008b) may discount the context-specificity and theoretical
foundations. Similarly, Kim et al. (2018, 2019) preliminary
attempts for FL resilience also failed to consider the theoretical
underpinnings of FL learning resilience. Second, given the
increased scrutiny for relationship between resilience and other
variables in FL learning contexts, there is a desperate lack of
research that should validate and measure the factors of FL
resilience. Third and importantly, while FL resilience of the
existing studies was measured for very specific population, namely
primary, secondary school, and college-level students in South
Korea (Kim et al.,, 2018, 2019; Kim and Kim, 2021), college
students in Western Canada (Lou and Noels, 2020a,b) and
(Sudina 2021),
applicability to Chinese EFL learners remains

Southwestern America and Plonsky, its
largely
underexplored. As Sudina and Plonsky (2021, p.13) put it, “future
studies need to cross-validate the factors with a new sample of
FL learners”

To fill a void in this line, the purposes of the study are
two-fold: Motivated by the theoretical framework of SCT, the first
aim is to develop and validate the FLLRS, so as to profile the
factors underlying the FLLRS in Chinese EFL contexts. A second
aim is to understand the extent to which different factors may
contribute to the overall FL resilience. Consequently, two research
questions are to be addressed as follows.

Research question 1 (RQ1): What are the factors underlying
the FLLRS in Chinese EFL contexts?

Research question 2 (RQ2): How do the factors contribute to

FL learning resilience?

Materials and methods
Participants

A total of 420 EFL undergraduate students recruited from four
Double First-Class (viz. world class universities and disciplines)
universities in central China volunteered and consented to
participate in the online survey' through the convenient sampling
method in the classroom. It takes roughly 30min for the
participants to complete the questionnaire. The study was
approved by the Ethics Committee of Hunan University. Students
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of the Double First-Class universities were chosen for the
following considerations. On the one hand, these four prestigious
universities evenly distributed across similar levels of higher
education institutions in central China, warranting the
homogeneity of the data collected. On the other hand, the
emphasis in the Double First-Class universities on an international
outlook in general, and on a quality education in English in
particular, enables students to acquire a good mastery of English.
Thus, students of these universities are more likely to achieve a
high level of resilience if they encounter difficulties with the
English language. There was neither incentive for completing the
survey, nor was there any penalty for not completing the
questionnaire. The data of 107 students were removed due to their
failure in trap questions, resulting in 313 valid data for analysis.
Among the 313 participants, only those in Year 1 (93.6%, N=293)
and Year 2 (6.4%, N=20) were investigated because non-English
major students of Year 3 and 4 did not attend English class in
China. There were 119 males (aged: 18.43+1.17) and 195 females
(aged: 18.40£0.72). The average ages of the participants were
18.41 (SD=0.91) years old. These EFL learners are of intermediate
proficiency level based on their national-scale college English
entrance test scores of 117.09+16.83 (full score: 150). According
to Boateng et al. (2018), the minimum number of participants
needed for the analysis to be valid should follow the rule of thumb,
which requires at least 10 respondents for each scale item. As such,
the total of 313 valid participants which was higher than 240
(24 x10) met the criteria.

Iltem generation procedures

Before initial item generation, item development for the
FLLRS was based on the theoretical framework of SCT (Lazarus
and Folkman, 1984), and the synthesis of related existing studies
regarding resilience research in educational psychology (Wagnild
and Young, 1993; Block and Kreman, 1996; Connor and Davidson,
2003; Friborg et al., 2003; Campbell-Sills and Stein, 2007; Cassidy,
2016; van der Meer et al., 2018; Chen et al., 2020; Ungar et al,,
2021), and insights provided by skilled researchers and learners of
similar background. We generated an initial pool of 24 items for
three proposed factors: ego resilience (8 items, e.g., “I am curious
about the new knowledge when I study a FL”), metacognitive
resilience (8 items, e.g., “I would use the feedback to improve my
FL?”) and social resilience (8 items, “When I am encountered with
difficulties in FL learning, I would seek help from my teachers”).

After the initial item generation, detailed questionnaire
development procedures were observed as follows. First,
questionnaire items of the FLLRS were first translated into
simplified Chinese. Second, Chinese version of the items was
translated back to English by a teacher of English translation
using a forward-backward translation (Li, 2021; Li et al., 2021).
The high similarity between two versions confirmed its accuracy.
Minor adjustments to wording and formatting were made
accordingly. Third, face validity of the items was reviewed and
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confirmed by another five researchers, including two researchers
in educational psychology and three in second language
acquisition. Fourth, to ensure that the questionnaire items caused
no misinterpretations and were fully understood, wording of the
items was reviewed and discussed in a pilot study of 32 EFL
learners with similar educational background. Minor adjustments
to wording were further resolved by consensus through
discussions. The initial 24 items (Appendix 1) had a 7-point
Likert scale survey anchored on “1=strongly disagree” and
“7 =strongly agree”

Data analysis

A series of explanatory and confirmatory factor analyses was
performed in an attempt to solve the two research questions. To
gain a better understanding of the factors (RQ1), results of
psychometric validity and reliability of the FLLRS were reported
first. In doing so, item analysis, reliability analyses (internal
consistency and split-half reliability) and EFA were conducted. For
item analysis, statistical comparison of 27% upper and lower items
should be made to ensure the discrimination of each item. For
reliability analyses, the cut-off values of Cronbach’s a and split-half
reliability should be over 0.70 (Li et al., 2019). Second, to answer
RQ2 regarding the contribution of the factors, CFA of the FLLRS
reporting the measurement and structural model was carried
out accordingly.

Results

In what follows, results corresponding to research questions
were presented in the remainder of this section.

Psychometric validity and reliability of
the FLLRS

Item analysis

Item analysis was performed with independent samples ¢-test
to compare the statistical difference of responses between 27%
upper items (viz. the highest 27% ratings) and 27% lower items
(viz the lowest 27% ratings) based on participants’ rating scores of
the 7-point Likert scale (Li, 2021). The results indicated that
significant between-group difference was obtained for each of the
24 items (all ps<0.001), suggesting the high discrimination of
each item appropriate for further analysis.

EFA

Drawing on Kaiser (1970), the EFA was adopted with a
principal components analysis (PCA) and Varimax rotation (e.g.,
Dewaele and Maclntyre, 2016) to determine which of 24 items
clustered together to form general factors. Those factors that had
more than one item with an eigenvalue >1.00 and the factor
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loadings greater than 0.4 on the intended factor but less than 0.4
on any other factor were retained.

Bartlett’s test of sphericity (y*=5088.039, df=276, p=0.000)
and the Kaiser-Meyer-Olkin measure of sampling adequacy
(KMO=0.926) exceeded the recommended value of 0.6 (Kaiser,
1970). The first factor analysis yielded five factors, which
accounted for 68.918% of the total variance. However, the cross-
loading problems suggested further iterative deletion and analysis.
After the iterative deletion of five cross-loading items (Item 4, 5,
7, 8 and 16, see Appendix 1 for more), factor analysis of the
remaining 19 items that did not have the cross-loading problems
met the criteria with satisfied Bartlett’s test of sphericity
(r*=4077.672, df=171, p=0.000) and the KMO of 0.925. Table 1
demonstrated the results of EFA regarding factors, items, item
means and standard deviations, Cronbach’s « and factor loadings,
respectively.

In Table 1, three factors explained 64.986% of the total
variance with robust factor loadings (>0.50) on the intended
factor. Factor 1 (eigenvalue = 1.184) was labeled ego resilience (four
items) and explained 14.936% of the variance, which refers to EFL
learners’ personal attributes, such as perseverance, curiosity and
energy, to recover from the FL learning adversities. Factor 2

TABLE 1 Results of explanatory factor analysis: Varimax rotated factor
loadings.

Factor loadings

>
Factor Item Mz1SD Cmn}; ach's Factor Factor Factor
1 2 3
ER - 5332+1.083 0.806 - - -
1 4.86+1.499 0.804
2 457+1479 0.756
3 5.60+1.386 0.734
6  629+1.030 0.544
MR - 4861+1.234 0.931 - - -
9 492+1475 0.781
10 4.71+1.446 0.722
11 4.80+1.479 0.806
12 5.04+1.489 0.717
13 4.98+1.428 0.779
14 4.73+1.480 0.786
15 4.84+1.483 0.654
SR - 47481177 0.900 - - -
17 4.73+1.445 0.735
18 4.42+1.487 0.741
19  4.82+1.554 0.687
20 5.07+1.458 0.715
21 4.87+1.460 0.715
22 4.84+1.546 0.624
23 4.64+1.732 0.596
24 4.58+1.563 0.744

M, mean; SD, standard deviation; factor loadings more than 0.50 are presented; ER, ego
resilience; MR, metacognitive resilience; SR, social resilience; factor loadings lower than
0.500 were not presented.
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TABLE 2 Overall reliability and validity analysis of the measurement
model.

Discriminant validity

s Convergent
Reliability validity Latent variable
correlations
Factor CR AVE ER MR SR
ER 0.810 0.542 0.736
MR 0.930 0.656 0.651%*%  0.807
SR 0.899 0.528 0.575%%  0.689%%  0.727

ER, ego resilience; MR, metacognitive resilience; SR, social resilience; CR, composite
reliability; AVE, average variance extracted. *p <0.05, *#p <0.01. Square roots of AVEs
are shown as diagonal elements in bold type.

TABLE 3 Model fit indices of confirmatory factor analysis.

Model

fit x> df GFI AGFI CFI TLI NFI RMSEA
indices

Result 2,532 0897 0.862 0946 0935 0914 0.070
Suggested <3 >0.90 >0.80 >0.90 >090 >0.90 <0.10
Evaluated Good Close Good Good Good Good Good

GFI, goodness-of-fit index; AGFI, adjusted goodness-of-fit index; CFI, comparative fit
index; TLI, Tucker-Lewis index; NFI, normed fit index; RMSEA, root-mean-square
error of approximation.

(eigenvalue=9.539) was labeled metacognitive resilience (seven
items) and explained 25.601% of the variance, which means EFL
learners may seek for metacognitive strategies, such as goal
setting, goal planning, help-seeking and control, to deal with FL
learning difficulties. Factor 3 (eigenvalue=1.624) was labeled
social resilience (four items) and explained 24.499% of the
variance, which means EFL learners may establish positive social
connection with parents, schools and communities to solve FL
learning problems. The means (M) and standard deviations (SD)
of each factor were presented in Table 1. All scored above 4, with
ego resilience (5.332+1.083) being the highest, followed by
metacognitive resilience (4.861+1.234), and social resilience
(4.748 £1.177).

Reliability

Internal consistency

Internal consistency was assessed using Cronbach’s a for each
structure (Table 2), which showed high reliability results as
reflected in the Cronbach’s « for the overall scale (=0.940), ego
resilience (a=0.806), metacognitive resilience (a=0.931) and social
resilience (@ =0.900), respectively.

Split-half reliability

Split-half reliability was used to evaluate the internal reliability
of the FLLRS. The rhh correlation between the two halves (First
half: Item 1, 2, 3, 6,9, 10, 11, 12, 13 and 14; Second half: Item 14,
15, 17, 18, 19, 20, 21, 22, 23 and 24) was 0.745, and the
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Spearman-Brown rtt for the overall scale was 0.854, indicating the
high internal reliability of the scale for further analysis.

CFA of the FLLRS

The confirmation of factors obtained from the EFA was
further tested with CFA, viz. a technique used to understand the
extent to which each factor affects the overall FLLRS.

Measurement model

The reliability, convergent validity and discriminant validity
were reported in Table 2. The reliability of the measurement model
was confirmed, as composite reliability was over the minimum of
0.60 (Hair et al., 2006). The validity of the measurement model
was also confirmed, since values of average variance extracted
(AVE) for each factor exceeded the threshold value of 0.05 and
discriminant validity was higher than the corresponding latent
variable correlations (Fornell and Larcker, 1981). As such, overall
results of reliability and validity of the measurement model were
confirmed, since all the values met the required criteria.

Structural model

Using the maximum likelihood method, the structural model
was evaluated with six indices involved: normed chi-square,
goodness-of-fit index (GFI), adjusted goodness-of-fit index
(AGFI), comparative fit index (CFI), Tucker-Lewis index (TLI),
and root-mean-square error of approximation (RMSEA),
respectively. Results of these indices that were summarized in
Table 3 met the suggested values (Li et al., 2021), indicating the
appropriateness of the structural model.

The structural model of FLLRS was validated and presented
in Figure 1. It was found that all the three factors can positively
predict EFL learners’ FL learning resilience with large effect sizes
(0.25, 0.40, and 0.60 for small, moderate, and large, see Plonsky
and Oswald, 2014), while the path coefficient of metacognitive
resilience ($=0.92, p<0.001) was higher than that of social
resilience (f=0.83, p<0.001) and ego resilience (f=0.73, p<0.001).
Among the three factors, ego resilience has the lowest coefficient.

Discussion

This study contributes to the field of second language
acquisition (SLA) and adds to the emerging body of SLA literature
by constructing and validating the factors of FLLRS. The deeper
understanding of a new cognitive and conative factor in FL
learning and teaching—FL learning resilience—is pedagogically
crucial to the stakeholders (e.g., teachers, policy-makers,
institutional leaders, etc.) who should pay particular attention to
FL learners’ resilience in times of difficulties or adversities.
Considering an increased focus on the language-specific correlates
of perseverance in FL learning in general (Sudina and Plonsky,
2021), and FL resilience in particular (Nguyen et al., 2015; Kim
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FIGURE 1

ER, ego resilience; SR, social resilience; MR, metacognitive resilience.

> 9

Confirmatory factor analysis results for the three-factor structure. N=313, y*=359.597, df=142, p<0.001. FLLR, foreign language learning resilience;

et al,, 2018, 2019; Lou and Noels, 2020a,b), the current study,
drawing on the theoretical framework of SCT (Lazarus and
Folkman, 1984), provides an FL-specific scale measuring EFL
learners’ resilience, and explores the different impacts of factors
on FL resilience. More specifically, this study first examined the
factors of FLLRS with a series of reliability (e.g., item analysis,
split-half reliability, and internal consistency) and validity (e.g.,
construct validity, convergent validity and discriminant validity)
tests, which showed that the 19-item FLLRS has satisfactory
psychometrical properties to be used as a validated scale in the FL
learning contexts for future research. Additionally, the 19-item
FLLRS was further validated from the CFA. Among the three
factors, metacognitive resilience was found to have the highest path
coefficient, followed by social resilience, with ego resilience having
the lowest.
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In response to the first research question, FL resilience is found
to be a three-factor structure in the Chinese EFL learning contexts,
including ego resilience, metacognitive resilience and social resilience,
resonating Lazarus and Folkman (1984, p. 21) “personal, cognitive
and situational appraisals” with regard to the theoretical assumptions
of SCT. Like participants of the other contexts, FL learners who
encounter diverse psychological issues and stressful events in FL
learning are likely to trigger such personal attributes as perseverance,
curiosity and energy (ego resilience), or seek for metacognitive
strategies, such as goal setting, goal planning, help-seeking and
control (metacognitive resilience), and establish positive social
connections with other parties (social resilience). The three factors
identified may inform pedagogy for EFL stakeholders on how to build
resilient environments and develop learners’ resilience in times of FL
learning adversities. A more informative interpretation of the
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three-factor structure could be achieved by comparing the structures
with results of similar studies on FL resilience (Kim et al., 2019;
Sudina and Plonsky, 2021). For instance, in a recent study, Sudina and
Plonsky (2021) obtained two components of FL resilience: coping with
poor grades and criticism and dealing with study stress, which is similar
to metacognitive resilience of our study that highlights the use of
metacognitive strategies to plan, monitor, evaluate and manage their
FL learning difficulties or adversities (Li, 2022a). Likewise, to examine
the impact of FL resilience on (de) motivation and language
proficiency, Kim et al. (2019) directly used the domain-general
academic resilience scale (Shin et al., 2009) to measure South Korean
elementary school students’ FL resilience. The five-factor structure
(viz. metacognitive adaptation, sociability, optimism, perseverance, and
communicative efficacy) of their study could be further simplified as
personal-related (optimism and perseverance), cognitive-related
(metacognitive adaptation and communicative efficacy) and social
related (sociability) resilience under the frame of Lazarus and
Folkman (1984) SCT, suggesting that the three-factor structure of
FLLRS in this study is more psychometrically elegant and simple.

The second question concerns the extent to which different factors
predict the overall FL resilience. The CFA supports results obtained
from the EFA, suggesting the psychometric validation of the 19-item
FLLRS developed in this study. All the path coefficients of metacognitive
resilience (/=0.92, p<0.001), social resilience (#=0.83, p<0.001) and
ego resilience ($=0.73, p<0.001) have large effect sizes based on
Plonsky and Oswald (2014) interpretations of the magnitude: 0.25,
0.40, and 0.60 for small, moderate, and large effects, respectively.
However, when comparison of path coefficients was made among the
three factors, metacognitive resilience was found to be the largest,
followed by social resilience, with ego resilience having the lowest,
indicating that EFL learners’ metacognitive resilience should
be highlighted. In other words, to efficiently overcome adversities in
FL learning, EFL learners should be sensitive to adopt various
metacognitive strategies to plan, monitor, evaluate and manage their
FL learning activities (Li, 2022a). Intriguingly, this result does not lend
support to the descriptive statistic results with ego resilience
(5.332+1.083) being the largest, followed by metacognitive resilience
(4.861+1.234), and social resilience (4.748+1.177) being the lowest. A
plausible explanation for the discrepancy might be attributed to EFL
learners themselves who intuitively tend to focus on personal
appraisals first (Lazarus and Folkman, 1984), hence the highest self-
report score of ego resilience. In other words, resilient EFL learners tend
to first trust in their ability to recover from the adversities (Maltby
et al,, 2015), then begin to adopt positive cognitive strategies and
confront with the challenging and stressful EFL learning situations
(Cassidy, 2016).

Practical implications, limitations
and future directions

Some pedagogical implications could be inferred as follows.
First, since the FLLRS has been validated, future study should
examine the relationship between FL learners’ individual differences
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(e.g., age, gender, resilience levels and other demographic variables),
FL contextual antecedents (e.g., learning environments, learning
protocols and other contextual variables), and FL emotional factors
in positive psychology (e.g., motivation, anxiety, boredom,
enjoyment, well-being, engagement and flow experience, etc.) as has
been done with academic resilience in the domain-general contexts.
Second, the largest path coefficient of metacognitive resilience
warrants the need to explore the predictive effects of ego resilience,
metacognitive resilience and social resilience in general, and
metacognitive resilience in particular on EFL learners’ learning
aspects and FL performance. Such investigations are especially
needed in contexts like China where FL learning is time-consuming
with low efficiency (Li, 2021). To make positive adaptation to FL
adversities, learners themselves should not only be perseverant in
language learning, but also seek help from others and adopt some
metacognitive strategies to monitor, evaluate and manage their FL
learning behaviors and activities.

Despite the meaningful findings, limitations and future
directions should be addressed though. First, this study only adopts
a cross-sectional research design to understand the factors of FL
resilience at one point in time, future research can adopt sophisticated
research designs (e.g., longitudinal research design with mixed
methods) to gain a better understanding of the diachronic changes
of FL learners’ resilience over time. Second, this study is only based
on samples of tertiary education level in the EFL learning contexts,
its feasibility for primary and secondary educational level in other FL
learning contexts remains open for future investigations. Third,
while validity of the FLLRS is based on the homogenous data
collected from Chinese EFL learners in Double First-Class
universities, it remains largely unclear whether the FLLRS can
be generalizable to other institutional contexts, e.g., non-Double
First-Class or vocational universities, etc. Future studies should
adopt a more comprehensive examination regarding the
generalizability of the FLLRS across different levels of higher
education institutions. Last and importantly, future research should
adopt the state-of-the-art explanatory structural equation modeling
(ESEM, see Alamer, 2022a,b for excellent methodological synergies)
technique that combines both the EFA and CFA into one
measurement model, which is a powerful technique in testing the
construct validity of the second language acquisition scales in
this regard.
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Introduction: This study—drawing upon data from a questionnaire—examined
503 Chinese university students’ metacognitive strategies in writing (MSW).
The focus was on Chinese student writers who are learning English as a
foreign language (EFL).

Methods: The examination was conducted through a survey on MSW and a
writing test administered at the end of the semester. We employed exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) for data analysis.
Multiple regression analysis was also adopted for understanding the predictive
effects of strategies on writing performance.

Results: The findings provided validity to MSW, including person, task, strategies,
planning, monitoring, and evaluating. The different components of MSW were
reported to significantly affect the participants’ writing performance. The findings
highlight that EFL student writers were aware of metacognitive writing strategies.
The MSW survey could be used to assess EFL students’ metacognitive writing
strategies and develop curricula in writing strategy training.

Conclusion: Writing instruction can direct learners’ ability to acquire
metacognitive writing strategies, particularly those of planning, monitoring,
and evaluating, to build their awareness as agents in EFL writing. Relevant
pedagogical implications are discussed.

metacognitive knowledge, writing, metacognitive awareness, metacognitive
regulation, self-regulation

Introduction

Metacognitive strategies are essential to the process of learning to write when learning
English as a foreign language (EFL; Nguyen and Gu, 2013; Teng, 2016, 2019; Teng and
Yue,2022). However, in the Chinese EFL context, for which English writing instruction
typically emphasizes grammatical correctness rather than idea development, learners may
find it difficult to build an awareness of using metacognitive writing strategies (Ruan, 2014).
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Through a mixed-methods study, Amani (2014) found that explicit
metacognitive strategy instruction had a positive impact on the
writing competence of L2 writing students. However, in terms of
EFL writing, university EFL students may find it challenging
because of their lack of awareness of metacognitive writing
strategies (Teng, 2019). In addition, EFL learners in the Chinese
context receive limited English language input, making it more
challenging to learn to write. Student writers are expected to have
repertoires of strategies when learning to write (Raimes, 1987). In
particular, they need to build an advanced level of “self-initiated
thoughts, feelings, and actions” for them to “attain various literary
goals” (Zimmerman and Risemberg, 1997, p.76). Hence,
metacognitive writing strategies are essential to possible
improvements in EFL writing.

Nevertheless, even though students are taught how to plan,
monitor, and evaluate their own writing, students may know little
about themselves as writers (Leung and Hicks, 2014). They may
also not recognize their own writing strengths or weaknesses,
tending to overemphasize the latter and overlook any progress
they have made or can make in their writing (Teng, 2016).
Wenden (1998) argued that metacognitive knowledge is a
prerequisite for self-regulation, and metacognitive knowledge is
essential to learner autonomy because it “informs planning
decisions taken at the outset of learning and the monitoring
processes that regulate the completion of a learning task and
decisions to remediate; it also provides the criteria for evaluation
made once a learning task is completed” (p. 528). Teng and Zhang
(2021) argued that there is a dynamic and longitudinal relationship
between metacognitive knowledge and reading and writing in a
foreign language context. However, teachers may not recognize
the importance of metacognitive knowledge in Chinese EFL
writing contexts, wherein teaching academic writing is product
oriented (Teng and Zhang, 2016). The student writers were passive
and found it difficult to keep positive beliefs in writing (Bruning
and Horn, 2000). This may be related to learners’ lack of awareness
of self-regulation in writing. They may exert more effort learning
vocabulary knowledge and grammar for writing, rather than being
an agent for writing (Graham and Harris, 2000). Student writers
need self-awareness, motivation, and positive behavioral skills for
writing (Zimmerman, 2002, p.65-66). Metacognitive writing
strategies are thus essential to EFL students’ writing performance.

Self-regulation principles, measurements, and practices have
a solid ground for enriching second and foreign language learning
and teaching (Teng and Zhang, 2022). Through a socio-cognitive
approach to writing, Nishino and Atkinson (2015) argued that
writing is primarily a cognitive activity and that cognition plays a
vital role in writing and its development. To help students become
competent English writers and autonomous learners, instructors
need to support their development of metacognitive strategies.
However, scarce attention was paid to writing strategies from the
perspective of metacognition, particularly for low-achieving
students in the EFL context. The present study examined Chinese
university EFL students’ metacognitive strategies in EFL writing.
We aim for the following purposes: (a) to assess the reliability of a
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new scale, which we named it as metacognitive strategies in
writing (MSW) and (b) to explore how different components of
MSW predict EFL students’ writing performance. The findings are
insightful in helping researchers and classroom practitioners to
diagnose the needs of metacognitive strategies in writing and
develop guidelines for instructing writing courses for university
EFL students. The findings shed lights on how to teach EFL
writing and deliver more effective program for writing
teacher preparation.

Literature review
Language learning strategies

Oxford (1990) classified a list of language learning strategies
based on cognitive learning theory. These strategies include
memory, cognitive, compensatory, affective, social, and
metacognitive strategies. Past studies have documented differences
in strategy use between more and less successful learners. For
example, successful learners use these strategies in larger numbers
and at higher frequencies (Magogwe and Oliver, 2007). Most
importantly, cognitive and metacognitive strategies are associated
with a higher level of language proficiency (Peacock and Ho, 2003).
However, contradictory findings were also reported, showing that
less successful learners used more strategies than more successful
learners did because the former automatized their language
learning process (Oxford and Cohen, 1992). Another point worth
noting is that unsuccessful learners may adopt a large number of
strategies frequently, but it does not necessarily mean that they are
able to identify appropriate strategy use. In fact, it was reported that
successful learners were able to identify appropriate strategies
depending on the task requirements, but unsuccessful learners
failed to choose the most appropriate and efficient strategies during
the task (Chamot and El-Dinary, 1999).

Although ample research has been reported relating to
learners’ proficiency level and strategy use, learner variables, such
as cultural background and national origin, could have a strong
influence on learners’ strategy use (Oxford and Nyikos, 1989).
Therefore, their findings might not be generalizable to learners
with completely different cultural backgrounds. In light of this, Lai
(2009) conducted a questionnaire survey that investigated the
relationships between the language learning strategies used by 418
EFL learners in Taiwan based on learners’ language proficiency and
their use of strategies. While the more proficient learners used
metacognitive strategies and cognitive strategies most frequently
and memory strategies least frequently, the less proficient learners
preferred social and memory strategies to cognitive and
metacognitive strategies. This finding partially echoes Wu (2008),
who reported that higher-proficiency EFL students in Taiwan used
learning strategies more often than lower-proficiency EFL students
did, especially the cognitive, metacognitive and social strategies.

Although research documented in the literature examines
general language learning strategy use, it is possible that these
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summarized findings could serve as a reference for the specific
examination of metacognitive strategy use during English writing.

Understanding metacognition

Metacognition is multidimensional and domain-general.
When we talk about metacognition, we may need to mention the
theory of mind (Flavell, 1979). Such theory is the foundation of
understanding metacognition. Generally, metacognition is related
to self-regulatory capacity because metacognition provides
individuals with domain knowledge and regulatory skills that are
essential to become an agentive learner in relevant domains
(Schraw, 2001, p. 7). Metacognition refers to how learners build
an awareness of their own thinking processes and executive
processes (Flavell, 1979). Metacognition is essential to helping
learners regulate their cognitive processes, and finally, becoming
an independent thinker and learner. Zhang and Zhang (2019)
applied metacognition in second and foreign language learning,
and posited that EFL learners need to plan, monitor, and evaluate
their cognitive processes for better language learning performance.

Metacognition includes metacognitive knowledge and
metacognitive regulation. Flavell (1985) suggested that person, task,
and strategy knowledge are three key elements of metacognitive
knowledge. Wenden (1998) explained the three elements. For
example, person knowledge is the knowledge for the learners to
control their cognitive processes. Task knowledge is the knowledge
that can be helpful for the learners to understand the purpose,
nature, and demands of different task conditions. Strategy knowledge
is the knowledge of different important strategies that are helpful for
realizing the pre-determined goals. Metacognitive regulation entails
three skills: planning, monitoring, and evaluating (Schraw, 1998).
Planning refers to the ability to appropriately select the strategies and
adequately allocate the resources for completing tasks. Monitoring
refers to learners’ capacity to observe their task performance.
Evaluating means learners’ capacity to reflect on their learning
outcome and the use of different strategies for self-regulation.
(2022)
understanding metacognition. First, monitoring function and

Teng et al summarized the procedures of
control of cognition are two important functions of metacognition.
In order to realize the functions, individuals need to process three
major stages, i.e., acquisition, retention, and retrieval. Second,
learners need metacognitive knowledge and metacognitive
experiences to process the monitoring function. In contrast, they
need metacognitive strategies or metacognitive skills to fulfill the
needs of control of cognition. Third, metacognitive knowledge,
metacognitive experiences, and metacognitive skills are
interconnected with each other. Metacognitive knowledge
includes person, task, and strategies. Metacognitive experiences
include feelings and judgments. Metacognitive skills are important
for their metacognitive regulation, which needs learners to plan,
monitor, and evaluate their learning process. Finally, reflection is
the outcome of the interconnected process of planning,
monitoring, and evaluating (Figure 1).
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Metacognitive strategies in EFL writing

Macaro (2010) maintains that strategic behavior plays a
vital role in second language learning success and proposes
that strategic behavior should be essential to linguistic
knowledge resources. Dornyei (2010) emphasizes that students
need a repertoire of appropriate task-related plans, scripts, and
self-regulatory strategies that are activated by their ideal L2
selves; that is, learners’ aptitude, motivation, goals, and self-
regulatory strategies all interact and affect one another in the
SLA process. Writing strategies include rhetorical strategies,
metacognitive strategies, cognitive strategies, and social/
affective strategies (Wenden, 1991; Riazi, 1997). Writers
explore rhetorical strategies to organize and present their ideas
based on the writing conventions of the target language.
Metacognitive strategies are used to monitor the writing
process consciously and evaluate the effectiveness of writing
actions. Cognitive strategies are used to implement actual
writing actions. Social/affective strategies are employed to
interact with others and to regulate emotions, motivation, and
attitudes in writing.

Wenden (1991) classifies writing strategies based on
metacognitive and cognitive frameworks. She distinguishes
general executive metacognitive strategies of planning, self-
monitoring, and self-evaluating from more specific cognitive
strategies, such as clarification, retrieval, resourcing, avoidance,
and verification. Each of these metacognitive strategies is
discussed below.

Planning for writing involves thinking and self-questioning
strategies such as identifying one’s purpose, activating background
knowledge, and organizing ideas. Planning is not limited to a
specific stage of writing but rather appears recursively throughout
the writing process. Flower and Hayes (1981) identified three
different types of planning strategies based on the focus of the
goal: (1) generating ideas; (2) setting procedural goals; and (3)
organizing. Generating ideas includes retrieving information from
long-term memory, revising old ideas to incorporate new
information, drawing inferences, making connections, and
looking for examples, contradictions, and objections. Setting
procedural goals includes content goals (e.g., plans for content,
text structure and audience, and criteria for evaluation) and
process goals (how to proceed, generated by the writer, done at
any time during the composing process, followed or preceded by
generating ideas, revising strategies, etc.). The third strategy
(organizing) includes selecting the most useful materials produced
during the generating process and organizing them in the writing
plan. Organizing strategies include grouping and sequencing
ideas, deciding on the presentation of the text, planning the
introduction and conclusions, and structuring the text based on a
particular genre. Furthermore, in using these strategies, it is
essential to consider the audience, topic, and rhetorical knowledge.
Planning in EFL writing determines how writers write in
subsequent stages. It engages them in metacognitive activities that
allow them to consider the purpose and goals for writing, identify
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FIGURE 1
The multifaceted elements of metacognition (Teng et al., 2022, p. 171).

their audience, decide upon voice, and generate a framework for
their essays.

Monitoring involves conscious control and regulation of the
writing process. Hayes and Flower (1980) include self-monitoring
in their model of the cognitive processes of writing, noting that
the ability to self-monitor the composing process is an important
part of writing strategies. Charles (1990) claims that self-
monitoring makes it easier for L2 students to avoid uncertainty
about any part of their text, to find direct answers to their queries
and to encourage them “to look critically and analytically at their
writing and to place themselves in the position of readers” (p. 289).
The more important functions of self-monitoring are controlling,
directing, and sequencing the composing processes and one’s
progress in the task. Monitoring allows the writer to decide
whether something needs to be retrieved, whether new ideas need
to be further generated, or whether a given subprocess has ended.
Monitoring allows L2 writers to evaluate the effectiveness of
writing strategies and how and when to check the outcomes of
problem-solving processes and strategically regulate the processes
according to cognitive goals (Mayer, 1999).
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Self-evaluating—experiencing the quality of one’s writing in
relation to one’s goals—is crucial for developing an individual’s
perception of writing. In self-evaluation, students can recognize
weaknesses, identify needs, and make changes (Zimmerman,
2002). In cognitive research, evaluation has been characterized as
a strategy for considering the outcome of the undertaken task, an
essential metacognitive strategy that successful learners need to
execute and control.

Empirical studies on the use of
metacognitive writing strategies

Various studies have been conducted on EFL students’ use of
metacognitive writing strategies. Employing think-aloud protocols
and immediate retrospective interviews, Chien (2012) investigated
the differences in writing strategies and English writing
achievements of 20 low-achieving and 20 high-achieving student
writers in Taiwan. Chien found that high-achieving student
writers were more aware of and focused more on, formulating
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their position statements when planning, generating, revising, and
editing their essays and focused more on correcting grammatical
and spelling errors. Teng and Zhang (2016) validated
questionnaire-based self-regulated strategies in EFL writing and
highlighted planning, monitoring, and evaluating in EFL writing.
Teng and Huang (2019) also suggested that learners’ self-regulated
strategies in writing, as well as their English proficiency and
language learning experiences, and significantly influenced their
EFL writing. In a recent publication (Teng et al., 2022), two
experimental studies were reported. Study 1 adopted a factorial
design using exploratory and confirmatory factor analysis to
validate a self-regulatory writing strategy questionnaire. Study 2
assessed the predictive effects of the different components of the
scale on students’ writing performance. The results supported the
construct validity for the six strategy factors, i.e., writing planning,
goal-oriented monitoring, goal-oriented evaluation, emotional
control, memorization, and metacognitive judgment. The factors
also predicted writing performance. Zhang and Qin (2018) also
validated the newly developed scale on metacognitive strategies in
a multimedia writing context. The results provided evidence for
the validation of planning, monitoring, and evaluating strategies.
In an early empirical study on the importance of planning in EFL
writing, Graham et al. (1995) examined differences between
expert and less-skilled L2 writers. They found that expert L2
writers spent considerable time planning and appeared to have
higher-level plans and self-conscious control of their planning. In
contrast, less-skilled EFL writers were less likely to use knowledge
of textual structure in planning, to use heuristic strategies in
searching their memory for content, or to establish goals to direct
the writing process and were more likely to engage in “knowledge
telling” (i.e., writing everything they knew about a topic and
stopping when they felt that they had written down everything
they knew). Less-skilled writers did not write with goals or plans
in mind; rather, they tended to generate ideas through free writing
and usually did not organize those ideas. As shown in a
longitudinal study (Teng and Zhang, 2021), learners’ L2 writing
development was dependent on their initial level of metacognitive
knowledge. This is evidence for the strong correlation between
metacognitive knowledge and writing.

Nguyen and Gu (2013) explored the impact of strategy-based
instruction on promoting learner autonomy (operationally
defined as learner self-initiation and learner self-regulation) of
students at a Vietnamese university; 37 students were in an
experimental group, and 54 students were in two control groups.
After an 8-week metacognition training intervention, students in
the experimental group were found to have improved their
planning, monitoring, and evaluating of a writing task more than
those in the two control groups. The findings suggest that strategy-
based instruction on task-specific metacognitive self-regulation
improves learner autonomy and writing performance. Teng (2020)
also incorporated training of metacognitive strategies for EFL
learners. There were two groups of learners, i.e., those with group
feedback guidance and those with self-explanation guidance. The
results supported the positive effects of group metacognitive

Frontiers in Psychology

34

10.3389/fpsyg.2022.1071907

support on EFL students’ writing. EFL students need to build a
certain level of metacognitive awareness to manage themselves
as writers.

Bai et al. (2014) conducted a questionnaire survey to explore
the relationship between 1,618 Singapore primary school pupils’
reported use of strategies in learning to write and the correlation
with their English language proficiency. They found that
participants used a wide range of writing strategies at medium
frequency. They also reported a significant correlation between the
participants’ English language proficiency and the use of writing
strategies such as planning, text-generating, revising, monitoring
and evaluating, and resourcing. Similar results were also found in
Baiand Guo (2021), wherein high achievers reported higher levels
of motivation (i.e., growth mindset, self-efficacy, and interest) and
self-regulated learning strategy use than the average achievers, and
average achievers reported more strategy use than the low
achievers, Ma and Teng (2021) collected qualitative data from two
undergraduate university students learning English as L2 in Hong
Kong to explore their use of writing strategies. They reported that
both students realized the importance of self-evaluation and
revision. It seems that the students perceived affordances in the
kind of writing that enabled them to play an active role in seeking,
interpreting, and using teacher feedback to perform the evaluation
and modification of their own work. However, variations in
engagement in the process of learning to write and their
metacognitive knowledge development were also detected. For
example, students’ varying degrees of engagement may result in
various degrees of developing metacognitive awareness. Teng et al.
(2022) validated a new instrument, i.e., the Metacognitive
Academic Writing Strategies Questionnaire (MAWSQ). Analyses
were conducted through a series of Confirmatory factor analyses
(CFA). Results supported two hypothesized models, i.e., an eight-
factor correlated model and a one-factor second-order model.
Model comparisons supported the role of metacognition as a
higher-order construct. Metacognition also explains the eight
metacognitive strategies, including declarative knowledge,
procedural knowledge, conditional knowledge, planning,
monitoring, evaluating, information management, and debugging
strategies. Those strategies also significantly influenced EFL
writing performance.

Opverall, the studies on metacognition development reviewed
in this section highlight the importance of the high-level cognitive
processes involved in composing, the development of the
autonomous and self-regulated use of effective writing strategies,
and the formation of positive attitudes about writing.
Metacognitively oriented learners are aware of both their own
learner characteristics and the writing task and are able to select,
employ, monitor, and evaluate their use of metacognitive strategies.

The present study

Metacognition functions as an important predictor in EFL
writing performance. We aim for two purposes in the present
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study. First, we attempted to validate a questionnaire on
metacognitive strategies in writing. Second, we assessed the
predictive effects of different metacognitive strategies in the
outcome EFL writing. The present study sheds light on learners’
awareness and use of metacognitive writing strategies. The present
study includes two questions:

1. What is the evidence to support the validity and reliability
of metacognitive strategies in writing?

2. What is the evidence for the predictive effects of
metacognitive strategies on EFL writing proficiency?

Materials and methods
Participants

The present study included 503 participants. They were
undergraduate students at a university in China. They were first-
year students with Chinese as their first language and English as a
foreign language. They had received at least 6years of formal
English instruction. Writing is a subject to be taught in college
English and a compulsory course for all the participants.
We selected the participants because they were all enrolled in a
university English course. The first author was teaching the
participants, and the sample of participants was a convenient
sample. Among the 503 students, 351 were men and 152 were
women. An unequal gender balance may be because most of the
students were from science and engineering majors. Originally,
there were 700 students who responded to the questionnaire.
We finally selected data from 503 students for data analysis. Some
participants’ data were excluded because of missing values or
because some were unable to take the writing test. They attended
the study voluntarily by signing the consent form.

Questionnaire development

The questionnaire, which was named Metacognitive
Strategies in Writing (MSW), was developed through item
generation, reference consultation, initial piloting,
psychometric evaluation, and exploratory factor analysis (EFA)
in a pilot study. We first invited 10 students to reflect on their
writing practices and strategies. The students were mainly
interviewed about the strategies they adopted for writing.
We generated approximately 50 items based on analyzing the
transcriptions of learners’ interviews. In the next stage,
we consulted relevant literature on metacognition, self-
regulation, and language learning strategies (Schraw and
Dennison, 1994; Oxford, 2013; Teng et al., 2022). We selected
the items that fit with metacognition theories. In the third stage,
we invited the 10 students to check the items. In the fourth
stage, which was psychometric evaluation, we invited two

researchers in L2 writing to assess the items. Based on the
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comments, we finally removed 10 items. In the final stage,
we ran an EFA with a sample of 360 students with similar
backgrounds. We deleted 10 items with unsatisfactory factor
loading values. The final questionnaire includes 30 items, which
are in the Appendix.

This questionnaire was a novel one as it was based on
metacognition theory, through which the focus was on
understanding metacognitive knowledge and regulation in
learning to write. We adopted a seven-point Likert scale (i.e., from
1, Strongly disagree to 7, Strongly agree). MSW focuses on
metacognitive knowledge and metacognitive regulation.
Metacognitive knowledge includes three factors, i.e., person, task,
and strategies. Metacognitive regulation includes three factors:
planning, monitoring, and evaluating. Cronbach’s alpha, which
ranged from 0.81 to 0.90 for the six factors, ensured the internal
consistency of responses to the items. The questionnaires were
administered to the participants in Chinese. The author translated
into Chinese while a research assistant was invited to check the

translated items through back translation.

Writing test

A writing test from IELTS (writing task 2) was adopted to
measure learners’ writing proficiency. Students were required to
write at least 250 words within 1 h. Students were asked to respond
to the topic provided by giving and justifying an opinion,
discussing the topic, summarizing details, outlining problems,
identifying possible solutions and supporting what they wrote
with reasons, arguments and relevant examples. The topic
proposed the possible influence of social media sites on
personal relationships.

The marking scheme was consistent with the writing
rubrics in IELTS. However, we adjusted it to fit with our
school assessment needs. Each learner was awarded with six
marks for task response, coherence and cohesion, lexical
resource, and grammatical range and accuracy. The maximum
possible score was 24 points. A total of 40 English teachers
were paid to rate the writing. The teachers did not know the
participants’ identities. They also joined a training session on
the marking scheme. Disagreements on marking were subject
to further discussion. The Cronbach’s alpha for the test was.85,
indicating acceptable reliability.

Procedures

We invited 20 EFL teachers to help us distribute a QR code to
the students through WeChat group. The students spent an
average of 6 min completing the questionnaire. The writing test
was administered as an exercise for all students during class. They
needed to complete it within 1 h. The format for the writing test
was a paper-and-pencil format. All participants received the same
format for the questionnaire and the writing test.
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TABLE 1 Means, standard deviations. and normality test.

Strategy Mean S.D. Skewness  Kurtosis
category

Person 3.346 1.014 0.914 0.182
Task 3.620 0.782 0.225 —0.666
Strategy 3.762 0.786 0.513 -0.033
Planning 3.976 0.931 0.367 -0.822
Monitoring 4.075 0.841 0.359 -0.633
Evaluating 4.079 0.840 0.330 -0.516

TABLE 2 Extraction results for the six factors.

Factors Eigen value % of Variance Cumulative %
(Rotated) (Rotated) of Variance
(Rotated)
1 5.023 11.232 13.202
2 5.002 11.342 21217
3 4532 10.543 32.832
4 3.732 9.643 41.322
5 3122 7.243 47.655
6 2.933 6.821 57.411

Data analysis

The final dataset was run through a series of confirmatory
factor analyses (CFAs). STATA was used for data analysis. CFA is
used to test a theoretical model by confirming factors, correlations,
covariance patterns, and residual or error values within a data
matrix (Byrne, 2016). We used the maximum likelihood (ML)
estimation method. The model fit was evaluated through the
following statistics: a chi-square statistic, the degrees of freedom
(df), p value, the ratio of chi-square y* divided by the df, the root
mean square error of approximation (RMSEA), the standardized
root mean square residual (SRMR), the comparative fit index
(CFI), and the Tucker-Lewis Index (TLI; DiStefano and Hess,
2005). The following criteria are a relatively good fit between the
hypothesized model and the observed data: the value of RMSEA
should be close to 0.06, the value of SRMR should be close to 0.08,
and the values for CFI and TLI should be close to 0.95 (Hu and
Bentler, 1999). Finally, multiple regression analysis was adopted
to evaluate the predictive effects of MSW on students
writing proficiency.

Results
Descriptive statistics

The kurtosis and skewness values for the metacognitive
strategies in writing, as well as the mean and standard deviation,

are shown in Table 1. The means of the six factors ranged from
3.346 to 4.079, with the two factors, monitoring and evaluating,
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greater than 4. There were no noticeable variations based on the
standard deviation values.

Exploratory factor analysis in the pilot
study

Exploratory factor analysis was conducted on a sample of 360
learners from similar background in the pilot study. We examined
the adequacy of the sample. The Kaiser-Meyer-Olkin value was
0.914, which appropriate for EFA (Tabachnick and Fidell, 2001).
Bartlett’s test of sphericity was significant, p <0.001; thus, the
matrix was adequate for factor analysis. We adopted principal
component analysis as a factor extraction method. We finally
extracted six factors that explained 57.411% of the variance
(Table 2). The scree plot showed a considerable drop after the sixth
factor, for which we excluded other possible factors. Based on key
theories in metacognition, we named the six factors as following:
person, task, strategies, planning, monitoring, and evaluating.

The six factors’ eigenvalues exceeded 1. The next step was to
examine the factor loadings. We deleted 10 items with factor
loadings lower than 0.4. The final version included 30 items across
six factors (Table 3). Items’ factor loadings ranged from 0.534 to
0.772, while communality ranged from 0.531 to 0.754. The items
hence fit their respective factors well.

Construct validity of metacognitive
strategies in writing through CFA

The data fitness metrics for metacognitive strategies in writing
are displayed in Table 4. Table 4 shows that the RMSEA was 0.073,
less than 0.08, indicating a good fit; CFI, TLI, CNFI, IFI, and GFI
all exceeded 0.9, which was ideal for adaptability. Although the y*/
df was 7.916, larger than 3, the scale on metacognitive strategies
in writing still showed reliability when taken as a whole.

According to Figure 2 and Table 5, the factor loadings for
Person, Task, Strategy, Planning and Evaluating were all greater
than 0.5, while Monitoring was 0.41. Additionally, the average
variance extracted (AVE) for each variable was 0.47, and the
model’s convergent validity was good, as evidenced by the
composite reliability (CR) being 0.84, indicating that the model
had satisfactory convergent validity.

Predictive effect of metacognitive
strategies in writing on EFL writing

Figure 3 presents the correlations between metacognitive
strategies in writing and L2 learners’ writing proficiency in
English. The findings indicated that each of the six
metacognitive strategies was significantly correlated with
learners’ English writing performance. Writing performance
(WP) was correlated with Person (r=0.264), Task (r=0.500),
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TABLE 3 Results on factor loadings and the communality.

10.3389/fpsyg.2022.1071907

Items Person Task Strategies Planning Monitoring Evaluating Communality
18 0.622 0.571
4 0.632 0.692
5 0.622 0.621
19 0511 0.632
1 0.522 0.522
15 0513 0.592
6 0523 0.632
11 0.532 0.692
9 0.523 0.536
24 0.623 0.665
22 0.542 0.534
27 0.643 0.634
38 0.523 0.534
36 0.611 0.534
28 0.612 0.643
29 0.645 0.794
21 0.564 0.743
8 0.711 0.734
35 0.611 0.634
37 0.622 0.663
33 0.564 0.525
31 0.543 0.531
32 0.634 0.623
7 0.632 0.623
3 0.503 0.623
34 0.532 0.636
2 0.612 0.662
26 0.732 0.742
13 0.602 0.623
30 0.732 0.772

TABLE 4 Model fit indices for metacognitive writing strategies.

x*/df RMSEA CFI TLI NFI IFI GFI

7.916

0.073 0.946 0.909 0.939 0.946 0.957

Planning (r=0.584), and Monitoring (r=0.408). Strategy
(r=0.470) and Evaluating (r=0.470) were significantly
correlated with WP.

Moreover, we adopted a structural equation model to
investigate the degree to which metacognitive strategies in writing
predicted learners’ L2 writing proficiency. Table 6 presents the
model fitness indices. For our model, seven indices (i.e., y*/df,
RMSEA, CFI, TLI, NFI, WIFI, and GFI) indicated acceptable
model fit (Table 6). Figure 4 shows a structural equation model of
the relationship between metacognitive strategies in writing and
writing proficiency. The six variables on the left side of the model
represent the six factors of metacognitive strategies in writing. The
only rectangular variable on the right side of the model was EFL
learners’ writing proficiency. The findings demonstrated that
metacognitive strategies in writing had a predictive power of 0.65
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for L2 learners writing proficiency, indicating that it could
account for 65% of the variances in writing performance.
Regression analysis was employed in the study to show the
extent to which each factor impacts writing performance. The
results presented in Table 7 demonstrate that all factors significantly
predicted writing competence (p<0.001), with the exception of
Strategy (p=0.344). Planning had the greatest effect on writing
abilities, and Task had the least effect. Notably, monitoring and
evaluating also had a great effect on EFL learners writing
proficiency. According to the findings, there was no multicollinearity
among the strategies, as indicated by the variance inflation factor
(VIF), which was less than 3. In addition, the residuals adhered to
a normal distribution, as shown in Figure 5. This offered a
trustworthy foundation for the regression analysis results.

Discussion and conclusion

Overall, the present study aims to answer two research
questions. The first research question entails the validation of a
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FIGURE 2
A first-order model of metacognitive strategies in writing. Prs, Person; Tsk, Task; Str, Strategy; Pln, Planning; Mnt, Monitoring; and Evl, Evaluating.

TABLE 5 Convergent validity of the model.

Path Estimate AVE CR
Person <—-- F1 0.53 0.47 0.84
Task < H 0.41
Strategy <=-- F1 0.87
Planning <—-- F1 0.77
Monitoring <—-- F1 0.75
Evaluating <—-- F1 0.69

newly developed scale, which we named Metacognitive Strategies
in Writing (MSW). The scale was developed based on
metacognition theory. The findings supported the factorial
structure of the scale. The second research question aims to
answer the predictive effects of different factors of MSW in writing
performance. Overall, the findings provided evidence for the
factorial structure of MSW. The findings also suggested the
predictive effects of different factors on writing performance.

Validation of MSW

First, MSW is with satisfactory psychometric properties. The
six factors were reliable in terms of conceptual and empirical
evidence. The six factors were distinct but correlated with each
other. Consistent with previous studies (Teng et al, 2022),
metacognition is an important construct that can explain the
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significant correlations of different lower-order metacognitive
dimensions in writing. In line with Schraw and Moshman (1995),
metacognition is a domain that can explain self-regulatory
capacity. The present study thus provides insights into
metacognition theory, which can entail person, task, strategies,
planning, monitoring, and evaluating (Schraw and Dennison,
1994). These strategies are interconnected and reflect the
metacognitive process in writing. To build metacognitive
awareness, learners need to be engaged in self-reflection and
controlling of cognition (Paris and Winograd, 1990). In terms of
writing, student writers need to assess their knowledge states and
executive abilities to orchestrate different dimensions of
metacognitive awareness. Overall, the sum of the six strategies in
writing indicates EFL student writers’ overall level of metacognitive
awareness in writing.

The six factors were interpreted through metacognitive
knowledge and regulation. The two paradigms were also
conceptualized in early studies (Flavell, 1979; Schraw, 1998;
Wenden, 1998). In the present study, the two paradigms can
represent key elements of metacognition. Person, task, and
strategies represent learners’ beliefs and knowledge about
themselves. Planning, monitoring, and evaluating reflect the
process of cultivating one’ self-regulatory capacity for learning to
write (Teng and Zhang, 2016; Teng et al., 2022). The findings
showed a positive and significant relationship between
metacognitive knowledge and regulation (Pugalee, 2001; Teng,
2016). We may need to reconsider the strong connection between
metacognitive knowledge and regulation. The positive correlation
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FIGURE 3
Spearman correlation for metacognitive writing strategies and L2 learners’ proficiency in English. Persontotal, Person; Tasktotal, Task; Strategytotal,
Strategy; Planningtotal, Planning; Monitoringtotal, Monitoring; and Evaluatingtotal, Evaluating.

TABLE 6 Model fit indices for metacognitive writing strategies on
writing performance.

2 df TLI

4.154

RMSEA CFI NFI IFI GFI

0.065 0.951 0.923 0.931 0.945 0.953

may reflect the need of both knowledge and regulation in learning
to write. For example, EFL students may need cognitive,
metacognitive, and regulatory skills and strategies for writing
(Teng, 2020). The importance of metacognitive knowledge and
regulation may reflect the argument by Wolters (1999) that
learners’ engagement, effort, and achievement are influenced by
their metacognitive knowledge and regulation. Hence,
metacognition is essential to the development of self-regulated
capacity (Efklides, 2008), build identity as a student writer
(Zimmerman and Risemberg, 1997, p.76), and develop self-
awareness in processing their second and foreign language
learning (Zhang and Zhang, 2019).

Overall, the MSW data suggest that the student writers
adopted metacognitive knowledge, i.e., person, task, and
strategies, to understand their strengths and weakness in writing,
demands in writing, and solutions for solving problems in writing.
The data also suggest that the planning strategy should be used. In
the planning stage, the student writers directed their attention to
fulfilling the goal of the task, planning thoroughly, evaluating the
relevance and effectiveness of ideas, and eliminating inappropriate
examples. Data regarding the second subscale (monitoring)
reflected that students tended to use some metacognitive
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monitoring strategies. During the monitoring stage, the student
writers focused on the overall essay development, concentrating
on expanding and developing their initial ideas, evaluating their
essay for clear development and focus/unity, and ignoring
interruptions posed by language constraints, such as grammar and
vocabulary. For the third subscale (self-evaluating), student
writers tended to use certain metacognitive strategies. Student
writers prioritized their attention to evaluating the unity and
effectiveness of their writing before editing local errors, such as
grammar, vocabulary, mechanics, and sentence variation.

Predictive effects of metacognitive
strategies in writing

The findings suggest the predictive effects of metacognitive
strategies in writing. The results confirmed that the metacognitive
strategies significantly predicted learners’ writing performance,
which was consistent with previous studies (Teng and Huang,
2019; Teng et al., 2022). One reason is that student writers’ meager
metacognitive knowledge base could result in unsatisfactory
cognitive monitoring of production and progress toward the
writing task goal, which, in turn, may also affect their writing
performance (Teng et al., 2022). For example, lower-level writers
tended to be bound to the local areas of writing, focusing on
language correctness, while higher-level writers tended to focus
on developing ideas and revising at the discourse level, saving
editing until later (Teng and Huang, 2019). As supported in
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FIGURE 4

The structural equation model of metacognitive strategies in writing proficiency.

TABLE 7 Linear regression results.

Unstandardized Standardized Collinearity statistics
coefficients coefficients

B SE Beta t P R? Adjusted R*  Tolerance VIF
(Intercept) 3.203 0.636 5.038 <0.001 0473 0.467
Person —0.112 0.024 ~0.204 ~4.663 <0.001 0.555 1.803
Task 0.114 0.033 0.161 3472 <0.001 0.493 2.028
Strategy 0.031 0.033 0.045 0.947 0.344 0471 2124
Planning 0.225 0.032 0.387 7.095 <0.001 0.356 2.807
Monitoring 0.136 0.024 0.203 5.588 <0.001 0.802 1.247
Evaluating 0.167 0.026 0.247 6.434 <0.001 0.721 1.387

previous studies (Chien, 2012; Bai et al., 2014), higher level
student writers were more aware of metacognitive strategies and
used them more frequently in writing.

The argument revealed, at least for this particular sample and
the chosen test, a strong and significant link between the writing
abilities of EFL students and the factors of person, task, strategy,
planning, monitoring, and evaluation. The EFL learners” writing
performance variations were accounted for by the six
metacognitive components. The findings complement cognitive
writing model of Flower and Hayes (1981), which recognizes the
abilities in process writing such as planning, monitoring, and
reviewing. Writing necessitates the adaptive use of emotional
strategies, performance strategies, and cognitive strategies (Teng
et al., 2022). The effectiveness of the strategies highlights the
personal, behavioral, and environmental impacts on the regulatory
capacity in learning to write (Zimmerman and Risemberg, 1997).
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In our study, person and task significantly predicted writing
performance with a large effect size. According to earlier research
(Brown, 1987; Schraw, 2001), learners who have declarative,
procedural, and conditional knowledge are more likely to become
strategic learners. These results provide evidence for the idea that
to master writing, EFL learners need to be able to distinguish
among the various strategies, employ the appropriate strategies,
and apply these strategies in their writing. The results also support
earlier research that metacognitive knowledge is crucial for
encouraging active involvement in applying their understanding
of the writing process, recognizing the kinds of strategies useful in
the growth of writing, and improving students’ writing outputs
(Ruan, 2014).

In terms of metacognitive regulation, planning, monitoring,
and evaluating are also important for writing performance. The
effect size was quite large in the current study, for which we can
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detect similar results in previous studies (Teng, 2019; Teng et al.,
2022). The writing abilities of students who were more self-
controlled in their writing were higher in terms of goal setting,
time management, and planning for writing resources (Teng and
Zhang, 2016). We argue that Chinese EFL students need an
awareness of planning ahead and monitoring and evaluating their
planning tactics to produce successful written essays. The success
of EFL academic writing depends heavily on this method.
Academic writing development may be seen as a complex process
for student writers because it depends on how strategically they
seek information and modify their planning techniques. Students
who have prepared well for academic writing are typically those
who have a high level of metacognitive awareness of their writing-
related objectives (Zhang and Qin, 2018). When composing their
essays, lower-level writers often experienced difficulty in
transferring ideas to paper during the planning, monitoring, and
self-evaluating stages. The constraints in the lower-level writers’
knowledge system, including their limited linguistic competence
(grammar and vocabulary), their confusion about their role as
writers, their lack of knowledge strategies for overcoming writing
difficulties, and their lack of knowledge of how and when to apply
those strategies, impeded their composition of a meaningful essay.
Consequently, many students tended to simultaneously engage in
a few different stages of writing—planning, composing, revising,
and editing—without any extra attention resources to monitor the
overall unity and coherence of the essay, thus making the essay
messy and confusing.

Limitations and implications

Despite the positive findings, we still need to acknowledge
some limitations of this study. First, the strategies described in
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the questionnaire were still scarce, although we showed
excellent content validity. Due to the limited amount of time
the learners could invest in data collection, we did not assess
metacognitive experiences, another crucial component of
metacognition. Interview data with students were not
conducted to vyield adequate methods connected to
metacognitive experiences. Second, a self-report questionnaire
served as the foundation for this study. Because they are
dependent on the use of self-reported information, surveys
may not fully reflect learners’ actual metacognitive awareness
and activities. The quantitative data in future studies should
be triangulated with interview data. Third, the writing test
should include additional activity categories that can gauge
various writing abilities. We only used one writing performance
indicator. The performance of student writers may also
be impacted by individual characteristics, including their
language learning experiences and English proficiency level
(Teng and Huang, 2019). Future studies might look at learners’
individual differences and their use of different
metacognitive strategies.

However, there are also some implications based on the
findings. Our findings suggest directions for pedagogy as well as
future research. Considerations include issues of focus on form,
development of metacognitive awareness to support metacognitive
knowledge and strategies, and appreciation of the many aspects of
metacognitive awareness that good L2 writing entails.

Data collected from the surveys suggest a strong connection
between EFL student writers’ metacognitive knowledge and the
regulation strategies they employ. Helping students become
more aware of themselves as writers and the metacognitive
resources upon which they can draw during the writing process
may help them develop their writing competence. Language
teachers and instructors should clearly instruct the importance
of metacognitive strategies for EFL student writers. Related to
this, metacognitive training should help students develop such
awareness in learning to write. However, an important step in
developing productive pedagogy for metacognitive training is
assessing learners’ needs and understandings of their
metacognitive strategies. The MSW might potentially
contribute to EFL writing assessment in China. The MSW
monitoring subscale identified the important first step in
writing—planning—as a potential problem. So far as these
Chinese EFL non-English major student writers were
concerned, regardless of their level of English class or their
majors, it seems that many of them may need to faster a
metacognitive awareness. As a result, it might be helpful to
provide these students with additional lessons on metacognitive
strategies to address their concerns and the problems evident
in their English writing. While dealing with grammatical errors
is essential to writing instruction, the students should focus not
only on identifying the errors and fixing them but also on
finding out why they make those mistakes and how to avoid
making them again. In other words, instead of correcting the
errors, they should also develop their awareness of
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metacognitive strategies to improve their overall language
competence. The instructors may also explicitly teach and
demonstrate effective strategies to enhance vocabulary
acquisition, such as making learners aware of lexical
morphology (including word roots and suffixes), synonyms,
antonyms, word categories, and similar spellings.

Clearly, it should not be assumed that learners who do not
score high on norm-referenced assessments of their L2 writing
need to focus exclusively on their metacognitive strategies, even
though that is where they may think they need to work. Rather,
these learners need to consider not only metacognitive strategies
but also discourse organization and considerations of audience,
voice, and genre (Hyland, 2007). It is only through an approach
raising their awareness of the various aspects that contribute to
good writing and through work on writing and revision strategies
that they will progress optimally. Additionally, to implement these
recommendations for pedagogy, teachers themselves must have
substantial knowledge, professional development, and practice
regarding approaches to support L2 writing. In the Chinese
context, knowledge must be processed and understood in light of
the metacognition and experiences of students, colleagues, and
the community.
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Emotions are attracting growing attention in second language acquisition (SLA),
especially with the advent of positive psychology (PP). The fundamental role of
emotions in affecting learners’ second language (L2) achievement has been well-
documented. Evidence also indicates that emotions can significantly influence
learners’ L2 learning engagement which profoundly impacts their academic
performance. However, the links between emotions, engagement, and L2
achievement remain underexplored. To contribute to this research domain, the
present study sought to unpack the relationships between learners’ emotions,
such as foreign language enjoyment (FLE), foreign language classroom anxiety
(FLCA), and foreign language learning boredom (FLLB), and engagement as
well as their English achievement. A total of 907 learners of English as a foreign
language (EFL) from a university in China were recruited to complete an online
qguestionnaire. Structural equation modeling (SEM) was performed to test the
hypothesized relations among the variables. Results revealed correlations
between learners’ FLE, FLCA, and FLLB. Furthermore, learners’ engagement
was found to mediate the relationships between their emotions (FLE, FLCA, and
FLLB) and English achievement. The findings broaden the nomological network
of emotions and engagement in the EFL context, and provide evidence for the
mechanism underlying the relationships between emotions, engagement, and
achievement, thereby shedding light on EFL teaching and learning at the tertiary
level in China.

emotions, foreign language enjoyment, foreign language classroom anxiety, foreign
language learning boredom, engagement, English achievement, learners of English as a
foreign language, structural equation modeling

1. Introduction

Learners experience various emotions when they attend class, participate in activities,
interact with teachers and peers, or take exams, showing that emotions are ubiquitous in
academic and language learning (Pekrun and Linnenbrink-Garcia, 2012; Plonsky et al., 2022).
In the past decades, a sizable amount of research on emotions in the field of Second Language
Acquisition (SLA) has been carried out, with the main focus on a negative emotion—foreign
language classroom anxiety (FLCA). Scholars have correlated this construct with numerous
learning variables, including motivation (Hashimoto, 2002; Fathi and Mohammaddokht, 2021),
willingness to communicate (WTC; Maclntyre et al., 2002), learner personality traits (Dewacle,
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2002), emotional intelligence (Dewacele et al., 2008), learner-related
variables (Dewacle, 2013), various measures of language achievement
(Shao et al., 2013; Li et al., 2019; Zhang, 2019; Botes et al., 2020), and
other emotions (Dewaele and Proietti Ergiin, 2020; Dewaele et al,,
2022; Li and Han, 2022). However, on the way to learning a foreign
language, foreign language enjoyment (FLE) and FLCA were the
metaphorical “right and left feet of language learner” (Dewacle and
Maclntyre, 2016, p: 215). Therefore, researchers have juxtaposed
FLCA with FLE in research.

Recently, with the emergence and flowering of Positive Psychology
(PP) in educational psychology, researchers in SLA started to shift
their focus from investigating negative emotions to exploring positive
affective variables. The role of positive emotions was highlighted,
among which FLE was one of the most studied constructs. Scholarly
studies on FLE addressed its conceptualization and measurement
(Dewaele and Maclntyre, 2014, 2016; Jin and Zhang, 2019), its sources
and effects on foreign language learning (Jin and Zhang, 2021; Botes
etal,, 2022), as well as its linkages with other learner-related variables
(Dewaele et al,, 2017, 2019a; Li et al., 2021a). Furthermore, the
correlations and combined impacts of FLE and FLCA on foreign
language achievement have been examined in studies (Dewaele and
Alfawzan, 2018; Li et al.,, 2019; Dewaele and Proietti Ergiin, 2020).
Apart from FLE and FLCA, another emotion learners most frequently
experience in foreign language classrooms is boredom (Pekrun et al.,
2010). Despite its popularity in educational psychology for decades,
boredom has not received much attention in SLA until recently.
Research on foreign language learning boredom (FLLB) concentrated
on its conceptualization and measurement (Kruk and Zawodniak,
2017; Li et al., 2021b), as well as antecedents and effects (Kruk and
Zawodniak, 2018; Li, 2021; Derakhshan et al., 2021a,b). In language
learning, FLE, FLCA, and FLLB could be simultaneously experienced
by learners. A holistic view of the complex emotions of foreign
language learners can throw light on teachers’ pedagogical practices,
and facilitate learners’ language learning to achieve better learning
outcomes. Nonetheless, few studies have been undertaken to delve
into how FLE, FLCA, and FLLB are associated with achievement
(Dewaele et al., 2022; Li and Han, 2022; Li and Wei, 2022), leaving
their relationships largely underexplored.

Despite a growing number of studies on emotions in foreign
language learning, the nomological network of emotions still needs to
be further expanded (Botes et al., 2022). In the field of education and
educational psychology, one of the variables that have been evidenced
to be the result of emotions is engagement (Oga-Baldwin, 2019), a
construct conducive to scholarly success (Pelkrun and Linnenbrink-
Garcia, 2012; Reschly and Christenson, 2012). Previous studies have
demonstrated that engagement was a mediator between learners’
emotions and their academic learning and achievement (Pelrun,
2006; Linnenbrink, 2007). In language education, although studies
showed that emotions were associated with engagement (Dewaele and
Li, 2021; Mohammad Hosseini et al., 2022), which was recognized as
one of the strongest predictors of language achievement (Masgoret
and Gardner, 2003), only a handful of studies have expounded on the
relationships between emotions, engagement, and achievement in a
single study (Dewaele and Li, 2021; Khajavy, 2021; Feng and
Hong, 2022).

To fill the research gaps, the present study aimed to unpack the
relationships between emotions, engagement, and achievement in
language learning by collecting data from Chinese learners of English
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as a foreign language (EFL) to test a model that hypothesized different
emotional variables (FLE, FLCA, FLLB) as predictors of English
achievement, with engagement as the mediator. The findings may
broaden the nomological network of emotions and engagement in
SLA and offers pedagogical implications for EFL teachers and
practitioners at the tertiary level.

2. Literature review
2.1. Emotions

2.1.1. Foreign language classroom anxiety

Since the 1970s, research on affective variables, especially negative
emotions, has garnered SLA researchers’ attention (Dewaele et al.,
2017). FLCA has been the most studied negative emotion in SLA
(Maclntyre, 2017). Horwitz et al. (1986) defined FLCA as “a distinct
complex of self-perceptions, beliefs, feelings, and behaviors related to
classroom learning arising from the uniqueness of the language
learning process” (p: 128), highlighting the multifaceted concept of
anxiety. Since the introduction of FLCA in 1986, several scales have
been developed to measure it, among which Foreign Language
Classroom Anxiety Scale (FLCAS) constructed by Horwitz et al.
(1986) has been widely accepted and used by researchers. It is a five-
point Likert scale questionnaire comprising 33 items, which has been
adapted, shortened, and translated in subsequent studies (T6th, 2008;
Dewaele and Maclntyre, 2014; Dewaele and Al-Saraj, 2015; Li and
Wei, 2022).

Adopting various measures of FLCA, researchers have investigated
its potential sources, effects, and correlations (Dewacle and MacIntyre,
2014). The existing literature indicated that anxiety of language
learners was negatively associated with their motivation (Hashimoto,
2002; Fathi and Mohammaddokht, 2021), their WTC (MacIntyre
etal., 2002), and their engagement (Feng and Hong, 2022) in foreign
language learning. Also, recent studies have yielded an inverse
relationship between FLCA and various language achievement
measures (Shao et al., 2013; Li et al., 2019; Zhang, 2019; Botes et al.,
2020; Dewaele and Proietti Ergiin, 2020; Dewaele et al., 2022; Li and
Han, 2022). Shao et al. (2013) explored 510 Chinese EFL students’
emotional intelligence and English classroom learning anxiety, and
found negative associations between students’ FLCA and their self-
rated English proficiency as well as English achievement measured by
CET-4 scores. Dewaele and Proietti Ergiin (2020) investigated the
relationship between Turkish pupils’ FLCA and their course marks in
two foreign languages, Italian and English. The finding exhibited that
pupils with high FLCA had lower course marks in both foreign
languages. Nevertheless, according to Pekrun (2006) control-value
theory, anxiety, as an activating, negative, and achievement-related
emotion, can have an ambivalent effect on academic achievement.
Therefore, the complex relationship between FLCA and achievement
still needs more empirical evidence.

2.1.2. Foreign language enjoyment

With the emergence of PP, researchers in general education
gradually shifted their obsession with exploring negative emotions to
more positive ones. PP was first introduced in a seminal paper by
Seligman and Csikszentmihalyi (2000), who argued the need to focus
on the positive aspects of human experience and the reasons for their
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initiation (Maclntyre, 2021). PP was defined as “the scientific study of
what goes right in life, from birth to death and at all stops in between”
(Peterson, 2006, p: 4). The two underpinnings for PP are the broaden-
and-build theory of positive emotions (Fredrickson, 2001) and the
control-value theory of achievement emotions (Pekrun et al., 2002;
Pekrun, 2006). The broaden-and-build theory states that positive
emotions, including joy, interest, pride, and love, can “broaden
people’s momentary thought-action repertoires and build their
enduring personal resources” (Fredrickson, 2001, p: 219). On the
other hand, based on the control-value theory, achievement emotions
can be grouped according to their object focus (activity focus vs.
outcome focus), valence (positive vs. negative), and the degree of
activation (activating vs. deactivating). However, it was not until
recently that PP research “penetrated the mainstream” (Dewaele et al,
2019b) in the field of SLA.

With the popularity of PP in SLA, researchers switched their
interest from negative emotions to the positive factors involved in
language learning, among which FLE had been one of the most
investigated emotions in SLA. Dewacle and MacIntyre (2016) defined
FLE as “a complex emotion, capturing interacting dimensions of the
challenge and perceived ability that reflect the human drive for success
in the face of difficult tasks” (p: 216), which occurs “when people not
only meet their needs, but exceed them to accomplish something new
or even unexpected” (p: 217). Dewacle and Maclntyre (2014)
conducted a pioneering study on the relationship between FLE and
FLCA. Based on the FLE scale developed, which comprised 21 items
covering various facets of FLE in the foreign language class, a
significant and negative correlation was found between FLE and
FLCA but with a small amount of shared variance, displaying that they
were different emotion dimensions. In addition, levels of FLE were
reported to be significantly higher than those of FLCA. This study
paved the way for applying PP in SLA (Wang et al., 2021), after which
research on FLE in western and eastern contexts flourished.

Studies on FLE have explicated its measurement (Dewacle et al.,
2017; Li et al,, 2018; Jin and Zhang, 2019; Botes et al., 2021; Jin and
Zhang, 2021), and how it is associated with learner-related variables
(Dewaele etal.,, 2019a; Liet al., 2021a). For instance, based on the FLE
scale constructed by Dewaele and Maclntyre (2014, 2016), Li et al.
(2018) developed the Chinese Version of the FLE Scale (CFLES). By
collecting data from 2,078 Chinese students, they conducted a
Principal Component Analysis to confirm and validate a new FLE
scale containing 11 items with three factors (FLE-Private, FLE-Teacher,
and FLE-Atmosphere). The participants reported that their FLE arose
through direct teachers’ intervention and indirect peer interaction.

Relevant studies have also explored the relationships between FLE
and different measures of foreign language performance. Significantly
positive relationships between FLE and both perceived and actual
language achievement were found in relevant studies (Piechurska-
Kuciel, 2017; Li, 2020; Jin and Zhang, 2021; Botes et al., 2022). Jin and
Zhang (2021) collected data from 320 Chinese EFL senior high school
students and investigated the dimensions of foreign language
classroom enjoyment and their effect on foreign language
achievement, and found that the participants’ enjoyment of foreign
language learning directly affected mid-term scores, while both
enjoyment of teacher support and students support had indirect
influences, revealing that FLE impacted foreign language learning in
a complex way. A meta-analysis conducted by Botes et al. (2022)
suggested a moderate positive correlation between FLE and academic
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achievement, as well as self-perceived achievement, confirming the
significance of FLE in foreign language learning.

Additionally, FLE was also juxtaposed with FLCA since “the
combination of positive and negative emotions together is more
powerful for influencing teaching practice than looking at them
individually” (MacIntyre, 2021, p: 11). Li et al. (2019) examined the
correlation between FLE and FLCA, as well as their combined effects
on self-perceived English proficiency and actual English achievement
of Chinese EFL students. The results revealed a negative correlation
between FLE and FLCA, which echoed the previous studies (Dewaele
and Maclntyre, 2014, 2016; Dewaele et al, 2016) and was then
confirmed in the later study (Dewaele and Proietti Ergiin, 2020).
Moreover, FLE and FLCA could co-predict self-perceived English
proficiency and actual English achievement, with FLCA being the
stronger predictor. This result contradicted the findings of Dewacle
and Alfawzan (2018) as well as Li and Wei (2022), which showed the
positive effect of FLE on performance outweighed that of FLCA. As
such, the complex relationships between these two emotions and
foreign language performance still need further exploration.

2.1.3. Foreign language learning boredom

Boredom is among the most frequently experienced and potentially
devastating academic emotions in the classroom (Pekrun et al.,, 2010,
2014). It can be defined as “a mild, unpleasant or even painful affective
state” that involves “a combination of dissatisfaction, disappointment,
annoyance, inattention, lack of motivation to pursue previously set
goals and impaired vitality” (Kruk and Zawodniak, 2018, P: 177).
Boredom has attracted the interest of researchers in psychology and
educational psychology for decades, whereas it was not until relatively
recently that boredom received increasing attention in second language
(L2) learning and teaching. Chapman (2013) was the first researcher
exploring German learners’ and their teachers’ beliefs about boredom.
Later, several studies were carried out in the Polish educational context
to investigate this negative emotion in terms of changes in the level of
boredom (Kruk, 2016ab), the relationship between boredom
experienced by learners and the boredom exhibited in EFL classes
(Kruk and Zawodniak, 2017), as well as the experience of boredom in
EFL classes (Kruk and Zawodniak, 2018). Other research into boredom
concentrated on its impacts on WTC (Zhang et al., 2022), engagement
(Dewaele and Li, 2021; Derakhshan et al., 2022), its causes, effects, and
solutions in online classes (Derakhshan et al., 2021a,b; Pawlak et al.,
2022), together with its conceptualization and measurement (Kruk and
Zawodniak, 2017; Li, 2021; Li et al., 2021b). Kruk and Zawodniak
(2017) developed the Boredom in Practical English Language Classes
Questionnaire (BPELC) to measure this negative emotion in foreign
language learning. However, Li et al. (2021b) in their study pointed out
the weaknesses of BPELC and they developed the Foreign Language
Learning Boredom Scale (FLLBS), a seven-factor scale containing 32
items and exhibiting good psychometric properties, which was adopted
in the present study to evaluate the participants’ boredom.

Additionally, some studies juxtaposed FLLB with other emotions,
such as FLE and FLCA, to expound their interrelations and influences
on foreign language performance. Li and Han (2022) investigated the
effects of FLE, FLCA, and FLLB on Chinese EFL learners self-
perceived and actual achievement in an online learning environment.
FLLB was found to have a positive relation with FLCA but a negative
association with FLE, and independent negative predictive effects on
perceived learning achievement and actual achievement. When
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entering into the same regression model with FLE and FLCA, FLLB
maintained its predictive power on perceived online learning
achievement, but failed to directly influence actual test scores. This
finding was confirmed in Dewaele et al. (2022) study, showing that
FLLB was significantly interrelated with FLE and FLCA, and had no
predictive effect on actual achievement when combined with the other
two co-predictors. Nevertheless, in the domain of education, the role
of boredom as a negative predictor of achievement has been evidenced
in quite a few studies (Maroldo, 1986; Pekrun et al., 2009, 2010;
Ahmed et al,, 2013). The control-value theory also suggested that the
effects of boredom can be “detrimental” to academic achievement
(Pekrun, 2006). Consequently, FLLB, as an under-investigated
emotion in SLA, is in dire need of empirical exploration into its
complex relationships with other emotions simultaneously
experienced by learners, and its complicated impacts on different
measures of foreign language achievement.

2.2. Engagement

Engagement, a key contributor to learning and academic
success, is about the energy learners spend toward the achievement
(Fredricks et al., 2016). As a multifaceted concept describing what
and how students think, act, and feel in a classroom setting
(Fredricks et al, 2004; Oga-Baldwin, 2019), engagement is
conceptualized as being comprised of three dimensions—behavioral,
emotional, and cognitive engagement (Fredricks et al., 2004).
Behavioral engagement refers to learners’ qualitative behavioral
choices in learning (Hiver et al., 2021a), such as their participation,
effort, attention, and persistence (Fredricks et al.,, 2016). Emotional
engagement includes the positive and negative affective reactions in
the classroom toward teachers, classmates, schools, or school
activities (Finn, 1989; Fredricks et al., 2004). Cognitive engagement
is conceived as using deep learning strategies and putting effort into
comprehending complex ideas (Fredricks et al., 2004). More recently,
additional
conceptualization of engagement, such as social engagement

scholars have proposed dimensions to the
(Svalberg, 2009; Wang et al., 2016), agentic engagement (Reeve and
Tseng, 2011), and volitional engagement (Filsecker and Kerres,
2014). In language learning research, social engagement has been
regarded as a critical dimension of engagement (Hiver et al., 2021a)
as it is “essentially linked to interaction and to learners’ initiation
and maintenance of it” (Svalberg, 2009, p: 252). To have a holistic
understanding of engagement, the dimensions of engagement
should be considered together in research instead of focusing on one
or two dimensions separately (Zhou et al., 2021). Accordingly, this
study delved into four dimensions of engagement, namely behavioral
engagement, emotional engagement, cognitive engagement, and
social engagement comprehensively.

Engagement, as a significant factor in PP (Wang et al., 2021),
has been receiving great attention in educational psychology, on
which much research has been conducted regarding its link to
better academic achievement (Wang and Holcombe, 2010), self-
efficacy (Schunk and Mullen, 2012), achievement goals (Anderman
and Patrick, 2012), and emotions (Pekrun and Linnenbrink-Garcia,
2012). Despite its enormous popularity in the educational field,
there remains a paucity of research on engagement in SLA. L2
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engagement is defined as the extent to which a language learner is
involved in doing a language learning task (Hiver et al., 2021b).
Studies have connected engagement to foreign language classroom
environment (Sulis and Philp, 2021; Mohammad Hosseini et al.,
2022), learning and communication mode (Carver et al., 2021),
learner-related variables (Mercer and Dornyei, 2020; Dewale and
Li, 2021; Guo, 2021; Derakhshan et al., 2022; Zhao and Yang, 2022),
and foreign language achievement (Masgoret and Gardner, 2003;
Eren and Rakicioglu-Séylemez, 2020; Kang and Wu, 2022).
Nevertheless, the sources and effects of this important construct in
foreign language learning still have not been explicated in depth.
Previous research in education has proposed the contextual model
in which engagement was influenced by the learning environment,
such as interpersonal relationships in the classroom, and personal
factors like emotions and beliefs. In turn, it affects learners’ future
attitudes and achievements (Oga-Baldwin, 2019). Few studies in
SLA, specifically in the EFL context, have evidenced the role of L2
engagement as a mediator, especially between emotions and L2
achievement. For example, Khajavy (2021) hypothesized a model in
which L2 engagement mediated the relationship between L2
emotions, L2 grit, and L2 reading comprehension in the Iranian
EFL context. The finding confirmed the role of L2 engagement as a
mediator between perseverance and L2 reading achievement,
interest and L2 reading achievement, as well as L2 enjoyment and
L2 reading achievement. Feng and Hong (2022) explored the
relationship between achievement emotions (FLE and FLCA),
behavioral engagement, and self-reported achievement of Chinese
EFL learners. The results demonstrated that behavioral engagement
mediated the relationship between FLE and self-reported
achievement, as well as between FLCA and self-reported
achievement. The mediating role of behavioral engagement was also
confirmed in Kang and Wu (2022) study, which investigated
whether behavioral engagement mediated the academic enjoyment
and English achievement of Chinese EFL learners. Therefore, the
mediating role of engagement between various emotions and
achievement needs further exploration.

Taken together, to our best knowledge, scant research has ever
delved into different emotional variables, such as FLE, FLCA, FLLB,
L2 engagement, and achievement in a single study, not to mention
the mechanism underlying their relationships. To this end, the
present study aims to unpack the relationships between emotions
and the achievement of EFL learners in China, with engagement as
a mediator.

Based on the theoretical and empirical backgrounds of the
constructs reviewed above, a structural model of FLE, FLCA, FLLB,
L2 engagement, and English achievement was hypothesized. The
model and its hypothesized paths are displayed in Figure 1. Given the
hypothesized model, the following hypotheses were proposed:

Hypothesis I: FLE, FLCA, and FLLB are correlated significantly.

Hypothesis 2: L2 emotions affect L2 engagement significantly.

Hypothesis 3: L2 emotions influence English achievement

significantly.
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Engagement

English achievement

FIGURE 1
The hypothesized model.

Hypothesis 4: L2 engagement exerts significant effects on
English achievement.

Hypothesis 5: L2 engagement mediates L2 emotions and

English achievement.

3. Methodology
3.1. Participants

Convenience sampling was adopted in this study. A total of 921
second-year non-English majors at a university located in northeast
China originally participated in the online questionnaire survey. After
eliminating 14 questionnaires due to incompleteness, the final sample
size was 907. They were from more than 10 majors such as
International Economics and Trade, Business Administration, and
Logistics Engineering. Among them, 394 were male and 513 were
female, with ages ranging from 18 to 23 (M =20.55, SD=0.902). The
participants were enrolled in the university after taking the college
entrance examination. They were all native Chinese EFL learners with
no experience of studying abroad and had learned English for at least
7 years. In China, English teaching at the tertiary level follows the
Guidelines for College English Teaching (College Foreign Language
Teaching Advisory Committee, 2020). Learners’ skills in English
listening, speaking, reading, writing, and translation are mainly
cultivated in an English course known as “College English,” a
compulsory subject for the participants at this university. They were
supposed to take the English course for an average of 3 hours per week
for 2 academic years. At the end of the first academic year, they were
required to take the College English Test Band 4 (CET-4), a national
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and standardized test held by the Ministry of Education of the People’s
Republic of China to evaluate the undergraduates’ English proficiency.
At the time of data collection, all of them had taken the CET-4.

3.2. Instruments

The research instrument employed in this study was a composite
questionnaire, which was comprised of two major parts: the first part
consisted of questions about personal background information (e.g.,
name, gender, age, and CET-4 scores); the second part was composed
of items measuring the participants’ FLE, FLCA, FLLB, and their L2
engagement. All the items in the questionnaire were designed on a
five-point Likert scale (1=never true of me at all to 5=very true of
me). For complete understanding, the items were in Chinese. Before
the main administration, the first two authors designed a pilot study
and asked their colleagues to carry it out among 212 Chinese EFL
learners who made up the peer group for the participants in the main
study. The questionnaire administrators were asked to take notes of
the questions raised by the respondents when they were filling out the
questionnaire, but no question was asked. Based on the item analysis
of this pilot study, some modifications were made before the
questionnaire was finalized. For example, the item from engagement
“In the English course, I enjoyed spending time learning with peers in
the class” was eliminated since there was no significance between high
score group and the low score group (p>0.05) in its item analysis. A
detailed description of the scales used in the questionnaire is
as follows.

3.2.1. Foreign language enjoyment

The participants’ enjoyment was measured through an adapted
version of the CFLES (Li et al,, 2018). It consists of nine items
extracted from the CFLES, including three subscales, namely
FLE-Private (FLE-P, three items, e.g., I enjoyed learning English.),
FLE-Teacher (FLE-T, three items, e.g., The teacher is encouraging. It
makes me feel good), and FLE-Atmosphere (FLE-A, three items, e.g.,
There is a good atmosphere, which makes me feel happy in English
class.). All the items were positively phrased. In Li et al. (2018) study,
the CFLES was tested among a total of 1,718 Chinese EFL students at
the secondary level, and the results showed high reliability with its
Cronbach’s alpha reaching 0.83. In the present study, Cronbach’s alpha
coefficient was 0.903.

3.2.2. Foreign language classroom anxiety

Anxiety was assessed using the eight-item scale applied in
Dewaele and MacIntyre (2014) study, which was developed based on
the FLCAS (Horwitz et al., 1986). The eight items investigated the
symptoms of anxiety, nervousness, and lack of confidence of the
learners. In the scale, six items were phrased to indicate high anxiety,
while two reverse-coded items indicated low anxiety. An example is,
“Even if I am well prepared for a language class, I feel anxious about
it” In Dewaele and Maclntyre (2014) study, Cronbachs alpha
coefficient was 0.86. In the current study, Cronbach’s alpha coefficient
was 0.902.

3.2.3. Foreign language learning boredom

The learners’ boredom was measured by items extracted from the
FLLBS (Li et al., 2021b), which contained seven subscales. Three items
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were used to measure foreign language class boredom (FLLB-FLC, e.g,, It
is difficult for me to concentrate in the English class.), three for under-
challenging task boredom (FLLB-UCT, e.g., I believe an analysis of long
text in English is really dreary.), three for homework boredom (FLLB-H,
e.g., I get bored of too much English homework.), three for teacher-dislike
boredom (FLLB-TD, e.g., The English teacher is uninteresting, so the
English class is dull.), three for general learning trait boredom (FLLB-
GLT, e.g., Not only learning English, studying is dull in general.), three for
PowerPoint presentation boredom (FLLB-PPTP, e.g., Reading from the
script in the PPT slides bores me.), and three for over-challenging or
meaningless task boredom (FLLB-OCMT; e.g., If I cannot understand
classmates’ presentations, I become really bored). As measured by
Cronbach’s alpha coefficient, internal consistency was high (0.946).

3.2.4. L2 engagement

L2 engagement was measured from four dimensions through 16
items adapted from Li and Li (2022) questionnaire which was
constructed based on the scales developed by Hiver et al. (2020) and
Wang et al. (2019). Altogether 12 items were used to assess behavioral
engagement (BE, four items, e.g., When I cannot understand in my
language class, I stay focused until I do.), emotional engagement (EE,
four items, e.g., I enjoy learning new things about languages in class.),
and cognitive engagement (CE, four items, e.g., In my language class,
I think about different ways to solve a problem.). A total of four items
were adapted to evaluate social engagement (SE, four items, e.g., In the
English course, I was willing to work with other students, and
we could learn from each other.) In the present research, Cronbach’s
alpha coefficient for the scale was 0.878.

3.2.5. English achievement

The participants’ English achievement was measured by their scores
on the CET-4, a criteria-related, norm-referenced, large-scale English
proficiency test administered on behalf of the Ministry of Education of
China. The CET-4 corresponds to the standards set in Guidelines for
College English Teaching (College Foreign Language Teaching Advisory
Committee, 2020), with the aim to assess the English proficiency of the
students and provide information for teachers to improve their
pedagogical practices. It has strong social impacts and is widely
recognized among institutions and employers in Mainland China. The
validity and reliability of the CET-4 scores have been established by the
previous study (Yang and Weir, 1998), indicating that it is the best fit for
measuring the participants’ English achievement.

According to the Syllabus for College English Test—Band Four
(National College English Testing Committee, 2016), developed by the
National College English Testing Committee, CET-4 is composed of
four parts, including listening comprehension, reading
comprehension, translation, and writing. After a series of
transformation processes, including score weighting, score equating,
and score normalization, the reported total test score is 710, with
listening comprehension accounting for 35%, reading comprehension

35%, translation 15%, and writing 15%.

3.3. Procedure for data collection and
analysis

Data collection took place in March 2022. The first author contacted
her colleagues individually and asked them to recruit their students as
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the participants of the present study. Information about the purpose and
details of the survey was provided to the teachers and the participants.
After obtaining consent, we administered an online questionnaire
through Questionnaire Star (a tool for online surveys) to the participants
at the beginning of their classes. According to the data provided by
Questionnaire Star, the participants took about 15min on average to
complete the questionnaire. As suggested by Dornyei et al. (2006), there
are always a small number of participants who do not take the process
seriously in large-scale surveys. Accordingly, before starting the
quantitative analyses, we eliminated 14 questionnaires due to
incompleteness of the information, which was a low proportion (less
than 1.6%) and was therefore considered acceptable.

The quantitative data analyses were performed using the SPSS 23.0
and Amos 21.0 software. Correlations and path analysis were carried out
to unpack the relationships between variables. For correlations, effect sizes
were used as r=0.25 (small effect size), r=0.40 (medium effect size), and
r=0.60 (large effect size; Plonsky and Oswald, 2014). Confirmatory factor
analysis (CFA) was run for each construct. The evaluation of the model
and CFAs was based on some goodness-of-fit indices. In this study,
Chi-square divided by degree of freedom (y*/df), comparative fit index
(CFI), Tucker-Lewis index (TLI), root mean square error of approximation
(RMSEA), and standardized root mean square residual (SRMR) were
applied. To have a fit model, y*/df should be less than 3, CFI and TLI
should be above 0.90, and RMSEA and SRMR should be less than 0.08
(Tseng and Schmitt, 2008).

4. Results
4.1. Validity of the scales

CFA was conducted to assess the measurement model of each
construct. Table 1 presents the goodness-of-fit indices for all tested
models. Results of the Chi-square test and y*/df indices of FLCA,
FLLB, and L2 engagement indicated less-than-adequate fit.
Nevertheless, it has been suggested that the Chi-square test may not
be accurate with sample sizes over 200 (e.g., Bagozzi and Yi, 1988;
Schumacker and Lomax, 1996). As the sample in this study was 907,
we adopted the other four fit indices to test the adequacy of each
model. The fit indices CFI, TLI, SRMR, and RMSEA showed that all
four models fitted the data adequately.

4.2. Descriptive statistics and correlations
Descriptive statistics and correlations were calculated for all

variables. Table 2 displays descriptive statistics including means,
standard deviation, as well as skewness and kurtosis. Concerning the

TABLE 1 Goodness of fit indices for the measurement models.

¢/df CFl TLI SRMR  RMSEA
FLE 2.385 0.994 0.991 0.019 0.039
FLCA 4.845 0.979 0.971 0.026 0.065
FLLB 4.178 0.968 0.960 0.050 0.059
engagement 3.910 0.967 0.959 0.022 0.038
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TABLE 2 Descriptive statistics and correlations.

10.3389/fpsyg.2023.1098916

\[o} Variables 1 P 3 4 5

1 FLE 1

2 FLCA —0.063* 1

3 FLLB —0.541%* 0.082%* 1

4 Engagement 0.5897%%* —0.332%%* —0.508%*%* 1

5 English achievement 0.577%* —0.210%* —0.459%% 0.609% 1
Mean 3.380 2.588 2.728 3.487 482.700
Std. Deviation 0.666 0.740 0.744 0.544 89.512
Minimum 1.00 1.00 1.00 1.25 221
Maximum 5.00 4.38 4.81 4.81 651
Skewness —0.189 —0.046 0.407 —0.506 —2.007
Kurtosis 0.331 —0.837 0.694 1.684 5.687

*p <0.05;**p <0.01.

TABLE 3 Degree of model fit.

Fitting index Acceptable range Measured value
Kdf <3 3.238
CFI >0.9 0.918
TLI >0.9 0913
SRMR <0.08 0.078
RMSEA <0.08 0.050

normality of the scales, based on Kline (1998) threshold values, all the
absolute values of skewness were lower than 3, and those of kurtosis
were lower than 10, demonstrating that the data were
normally distributed.

Results of Pearson’s correlation analyses suggested that FLE was
negatively related to FLCA and FLLB, with a small effect size (r=—0.063,
p<0.05) and a large effect size (r=—0.541, p<0.01), respectively, whereas
FLCA was found to have a small and positive relation with FLLB
(r=0.082, p<0.05). In terms of the relationship between emotions and
engagement, FLE was positively related to engagement, with a large effect
size (r=0.589, p<0.01). In contrast, both FLCA and FLLB were negatively
related to engagement, with medium (r=-0.332, p<0.01) and large
(r=—0.508, p<0.01) correlations, respectively. Concerning the
relationships between emotions and English achievement, a positive
relation was obtained between FLE and English achievement, with a large
effect size (r=0.577, p<0.01). Meanwhile, both FLCA and FLLB were
found to have negative relationship with English achievement, with a
small effect size (r=—0.210, p<0.01) and a medium effect size (r=0.459,
p<0.01), respectively. Finally, results indicated that engagement had a
positive and large relation (r=0.609, p<0.01) with English achievement.

4.3. SEM analysis

To unpack the relationships between L2 emotions, L2 engagement,
and English achievement, the proposed model was tested with
SEM. By using the maximum likelihood method, the overall
goodness-of-fit and the standardized coeflicient of each path were
calculated. The model fit indices in Table 3 showed that the model
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achieved close fit as CFI (0.918) and TLI (0.913) were both above 0.90.
Additionally, both SRMR (0.078) and RMSEA (0.050) were below
0.08. However, ¥*/df (3.238) was above the maximum limit of 3. Since
four of the fit indices met the suggested threshold values, and one was
close to the threshold, the model, therefore, fitted the data adequately.
Figure 2 depicts the final model for the relationships between L2
emotions, L2 engagement, and English achievement.

The standardized estimates for all paths are presented in Table 4.
The model accounted for 76.2% of the variance in L2 engagement.
Among the three emotions, FLE positively influenced engagement
(f=0.717, p<0.05), whereas both FLCA (f=-0.136, p<0.001) and
FLLB (p=-0.185, p<0.05) negatively affected L2 engagement. The
role of emotions and engagement in English achievement was also
examined. The model accounted for 47.2% of the variance in English
achievement. Both FLE ($=0.293, p<0.05) and L2 engagement
(=0.351, p<0.05) exerted positive influences on English
achievement. Conversely, FLCA had a negative impact (f=—0.121,
p<0.05), while FLLB failed to predict English achievement. Bias-
corrected bootstrap tests (2,000 times iterations) were performed to
test the mediating role of L2 engagement between emotions and
English achievement. The 95% confidence interval (CI) showed that
L2 engagement mediated the relationships between FLE and English
achievement (#=0.251, p<0.05, 95% CI [0.042, 0.437]), FLCA and
English achievement (=—0.048, p <0.05, 95% CI [—0.108, —0.009]),
as well as FLLB and English achievement (f=—0.065, p <0.05, 95% CI
[~0.150, —0.009]).

5. Discussion

This study was intended to unpack the relationships between L2
emotions and English achievement, and whether L2 engagement
mediated among the constructs. Questionnaire data were collected to
investigate the complex relationships and the underlying mechanism.
The results revealed that Chinese EFL learners’ FLE, FLCA, and FLLB
predicted their engagement in foreign language learning, which
further influenced their English achievement. Despite the
corroboration with the findings of the existing literature, the results of
the present study displayed some unique features of Chinese EFL
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FIGURE 2
The final model of emotions, engagement, and English achievement.

TABLE 4 Unstandardized and standardized path coefficients.

Path relationship Bias-corrected 95%Cl
Lower Upper

FLE—Engagement 0.687 0.059 0.717 0.587 0.822 0.002
FLCA—Engagement —0.106 0.030 —0.136 —0.200 —0.083 0.000
FLLB—Engagement —0.119 0.050 —0.185 —0.282 —0.085 0.002
Engagement— English achievement 53.448 0.147 0.351 0.042 0.610 0.030
FLE— English achievement 42.801 0.144 0.293 0.029 0.591 0.027
FLCA—English achievement —14.415 0.032 —0.121 —0.184 —0.056 0.003
FLLB—English achievement —5.379 0.060 —0.055 —0.171 0.064 0.365
FLE—Engagement— English 36.742 0.103 0.251 0.042 0.437 0.024
achievement

FLCA—Engagement— English —5.682 0.025 —0.048 —0.108 —0.009 0.018
achievement

FLLB—Engagement— English —6.354 0.035 —0.065 —0.150 —0.009 0.020
achievement
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learners with regard to their emotional variables, engagement,
and achievement.

The findings demonstrated that FLE was negatively correlated with
FLCA and FLLB, while FLCA and FLLB were positively interrelated,
supporting Hypothesis 1. In other words, learners who experienced
more enjoyment in their foreign language learning were less likely to
be anxious and bored than those who did not enjoy themselves.
Furthermore, learners who reported higher levels of anxiety felt more
boredom. In line with the findings of Dewaele et al. (2022) and Li and
Han (2022), the obtained results ascertained the interconnections
between FLE, FLCA, and FLLB, and confirmed and extended the
findings about the negative relationship between FLE and FLCA
reported in the previous studies (Dewaele and Maclntyre, 2014, 2016;
Dewaele et al., 2016; Li et al., 2019; Dewaele and Proietti Ergiin, 2020)
and the negative correlation between FLE and FLLB (Dewaele and Li,
2021). Based on the finding that the participants who felt more positive
emotions like enjoyment tended to experience fewer negative emotions
like anxiety and boredom, it can be argued that positive emotions
reduce or neutralize the effects of negative emotions (Dewaele et al.,
2022), further evidencing the undoing hypothesis put forward by
Fredrickson (2003) in EFL context, which proposes that “positive
emotions ‘undo’ the lingering effects of negative emotions” (p: 334).

Results also indicated that all three emotions have significant and
direct impacts on L2 engagement, confirming Hypothesis 2. Large,
small, and medium correlations were found for the relations between
FLE, FLCA, and FLLB with L2 engagement, respectively. Results of
path analysis further suggested that FLE was a significant and positive
predictor of L2 engagement, whereas FLCA and FLLB negatively
predicted L2 engagement. In addition, the R-square (R*=0.762)
revealed that the three emotions “yielded a significant amount of
variance” (Zhang et al., 2022) in L2 engagement. Among the three
predictors of L2 engagement, FLE was the strongest one, showing the
importance of enjoyment in increasing learners’ engagement in
language learning. Considering these findings, it can be inferred that
when learners enjoyed themselves in language learning, they would
be more engaged in foreign language classes. In contrast, they were
less likely to participate and involve themselves in foreign language
learning when they felt anxious or bored. According to the broaden-
and-build theory (Fredrickson, 2001, 2003), such positive emotions
as enjoyment can broaden people’s momentary thought-action
repertoires and build their enduring personal resources, whereas
negative ones narrow people’s thoughts and actions. Accordingly,
we can argue that FLE can improve learners’ engagement in learning
by enlarging their action repertoire, broadening their momentary
mindset, and building their individual resources, while such negative
emotions as FLCA and FLLB narrow the same repertoires, thereby
decreasing their participation and involvement in language activities.
Findings of the present study also provide empirical evidence for the
control-value theory (Pekrun, 2006) in the EFL context, which
addresses the effects of achievement emotions on student
engagement. Regarding the relations found between emotions and
engagement, it can be inferred that emotions, specifically enjoyment,
play an essential role in engaging learners in the language classroom.
The findings, in part, echo those in previous research (Mercer and
Doérnyei, 2020; Dewaele and Li, 2021; Guo, 2021; Khajavy, 2021;
Derakhshan et al., 2022; Feng and Hong, 2022; Zhao and Yang, 2022).

The third hypothesis that the three emotions significantly
influenced English achievement was partly confirmed. Path analysis
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demonstrated that FLE exerted a positive and significant influence on
English achievement. Therefore, learners’ enjoyment of L2 learning
improved their English achievement, supporting the findings of
previous studies (Piechurska-Kuciel, 2017; Li, 2020; Botes et al., 2021;
Jin and Zhang, 2021). This finding also evidences the control-value
theory (Pekrun, 2006), which assumes that activating positive
emotions like enjoyment benefit academic achievement. Unlike the
positive link between FLE and English achievement, FLCA was found
to be a negative predictor, indicating that learners who felt anxious
about their L2 learning were less likely to perform well in tests, which
has been well-documented (Shao et al., 2013; Li et al., 2019; Zhang,
2019; Botes et al., 2020; Dewaele and Proietti Ergiin, 2020; Dewaele
etal, 2022; Liand Han, 2022). The results also indicated that the effect
of FLE ($=0.293, p<0.05) on English achievement outweighed that
of FLCA (#=-0.121, p<0.05), showing that FLE might be more
relevant to learners’ performance in tests, which resonates with the
findings of Dewaecle and Alfawzan (2018) along with Li and Wei
(2022). Surprisingly, FLLB failed to have a significant and direct effect
on English achievement when combined with enjoyment and anxiety.
This finding is inconsistent with most existing literature that reported
a negative impact of boredom on achievement (Pekrun et al., 2009,
2010; Ahmed et al., 2013; Pekrun et al. 2014). This might be because
prior research did not involve FLE, FLCA, and FLLB in one model. In
the present study, the regression weights of boredom were much lower
than those of enjoyment and anxiety as predictors of English
achievement, which might result in the non-significant predictive
power of FLLB on achievement. Nonetheless, this is not without
precedence. Dewaele et al. (2022) also reported that FLLB did not
predict achievement when combined with FLE and FLCA. The links
between emotions and achievement in this study partly support the
findings of Li and Han (2022) research on the relationship between
three emotions and English achievement, but are partly inconsistent
with theirs. The agreement concerns the significant and negative
influence of FLCA on learners’ actual English achievement and the
non-significant role of FLLB in learning outcomes. Still, their finding
about FLE as a non-significant predictor of achievement differs from
the predictive power of FLE displayed here. One possible explanation
might be the differences in the learning environment. Li and Han
(2022) explored learners’ emotions and their English achievement in
the context of online learning during the period of COVID-19 in
China. Compared with the traditional learning environment, this
change may increase learners’ anxiety, influencing their enjoyment of
L2 learning. Nevertheless, the present study did not highlight the
learning environment, and the participants took their CET-4 offline.
This means that the learning environment might be taken into account
when conducting the relevant study.

Hypothesis 4, that L2 engagement had significant effects on
English achievement, was also confirmed. Results displayed a positive
correlation between L2 engagement and English achievement. Path
analysis further showed that L2 engagement exerted a moderate effect
(#=0.351, p<0.05) on learning outcomes, being the strongest
predictor among all the significant predictors of achievement in this
model. This indicated that L2 engagement had its unique variance in
L2 achievement, thus demonstrating the importance of L2 engagement
in foreign language learning. Based on the findings, it can be inferred
that when learners engage in foreign language classroom activities and
put effort into language learning, they are more likely to score high on
tests. This outcome supports those results that L2 engagement,
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whether it was treated as a multidimensional concept or a single
dimension, had a positive and predictive impact on L2 achievement
(Masgoret and Gardner, 2003; Eren and Rakicioglu-Séylemez, 2020;
Khajavy, 2021; Feng and Hong, 2022; Kang and Wu, 2022). From a
broader perspective, the role of engagement as a critical contributor
to learning and academic success was further confirmed,
corroborating the findings of the existing literature (IKlem and
Connell, 2004; Reeve and Lee, 2014; Wang and Fredricks, 2014).

Path analysis also indicated that L2 engagement was a mediator
between FLE, FLCA, FLLB, and English achievement, supporting
Hypothesis 5. The results revealed that learners’ FLE exerted a
significant and positive influence on their engagement in EFL class,
which, in turn, positively impacted their English achievement. On the
contrary, their FLCA and FLLB negatively affected their engagement
in class and then would incur lower scores on tests. The mediating
effect of engagement between FLE and English achievement ($=0.251,
p<0.05) is larger than those in the other two pathways (f=—0.048,
p<0.05; f=-0.065, p<0.05). The findings partly correspond to Feng
and Hong (2022), which reported the mediating role of behavioral
engagement between FLE, FLCA, and self-reported achievement, with
a larger mediating effect size of engagement between FLE and
SRA. Moreover, these results were partly consistent with Kang and Wu
(2022) which revealed the mediating role of behavioral engagement
between learners’ academic enjoyment and their English achievement.
Likewise, the finding that L2 engagement as a mediator between L2
enjoyment and L2 reading comprehension was reported in Khajavy
(2021) study. Furthermore, it was noted that FLLB indirectly affected
English achievement through L2 engagement, although it failed to
affect achievement directly. According to the control-value theory
(Pekrun, 2006), for boredom, a negative, deactivating, and activity-
related achievement emotion, control, and values refer to the action,
but not outcomes. In other words, the attentional focus of a learner
experiencing boredom is on the activity of learning, not on their
grades on tests. In this regard, we can argue that if learners feel bored
in their EFL class, this emotion is less likely to influence their
achievement directly, but would decrease their participation and
involvement in EFL class activities. The disengagement in learning
would, in turn, impact their academic achievement. This is in accord
with Pekrun and Linnenbrink-Garcia (2012) emphasis that emotions
can influence students’ engagement, which then affects their academic
learning and achievement, as has been reported in other scholarship
as well (Pekrun, 1992, 2006; Linnenbrink, 2007).

6. Conclusion and pedagogical
implication

The present study was one of the first attempts to unpack the
relationships between learners’ emotions (FLE, FLCA, FLLB),
engagement, and their actual English achievement in the EFL context.
Through examining whether English achievement was influenced by
FLE, FLCA, and FLLB, with the mediating effect of engagement,
we found that learners’ FLE and FLCA, respectively, exerted a
significantly positive impact and a significantly negative influence on
their English achievement both directly and indirectly through the
mediation of engagement, whereas FLLB failed to have such an effect.
Only through the mediation of engagement could FLLB affect English
achievement, indicating that boredom experienced by learners in EFL
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class did not directly lead to lower achievement. This negative emotion,
however, would decrease learners’ participation and involvement in
language learning, which, in turn, resulted in lower marks on tests.
Another important finding was the significant interconnections
between FLE, FLCA, and FLLB. These findings contributed to the
literature by uncovering the mechanism underlying the relationships
between emotions, engagement, and achievement in the Chinese EFL
context, broadened the nomological network of emotions and
engagement, and provided empirical evidence to Pekrun’s control-
value theory (2006) and Fredrickson (2003) undoing hypothesis in the
field of SLA. The current research also highlighted the significance of
emotions and engagement in EFL learning, and underscored the
importance of learners’ emotions in influencing their engagement.

The findings of the present study had some pedagogical
implications for Chinese EFL teachers and practitioners teaching at
the tertiary level. The finding that FLE had the largest predictive
effects on both engagement and English achievement when combined
with FLCA and FLLB suggests that EFL teachers need to take steps to
boost learners’ enjoyment in class. For example, they can provide
learning materials that learners are interested in and feel capable of
dealing with (Pekrun, 2006). In addition, pleasant activities that are
controllable and valued positively by learners are also recommended
to enhance their FLE, thus increasing their engagement and
achievement. Moreover, teacher-related factors, such as emotional
support, use of humor, and positive mood, will also play an essential
role in affecting learners’ FLE (Dewacle et al., 2019b). But teachers do
not need to be excessively anxious about eliminating FLCA and FLLB
experienced by learners since positive and negative emotions are like
“the right and left feet of language learner” (Dewaele and Maclntyre,
2016, p.215), meaning that a balance will be found between both.
Positive emotions like FLE may neutralize the negative effects of the
negative emotions according to the results of the correlation analysis.
Additionally, given the strongest predictive impact of L2 engagement
on English achievement among all the predictors included in the
model, teachers are suggested to plan motivating and enjoyable
activities to maintain learners’ focus and concentration in EFL class.
For instance, teachers can design activities that require a high level of
learners’ participation and interaction, instead of being teacher-led
(Sulis, 2022). The other finding that engagement mediated FLLB to
influence English achievement significantly indicates the negative
causal effect of learners’ boredom experiences on their participation
in class, which, in turn, impacts their achievement. By implication,
teachers should pay due attention to minimizing learners’ boredom in
ELF classes. For example, they can design activities or change the
learning environment to arouse learners’ interest in language learning
as interest can protect against feeling bored (Pekrun et al., 2010).

7. Limitations and suggestions for
further research

This study has evidenced the relationships between three L2
emotions, L2 engagement, and achievement in the EFL context, offering
essential implications. However, there are some limitations to
be acknowledged. Firstly, the participants of the present study were
recruited from one university in China, thus influencing the
generalizability of the results in other settings. Hence, future studies can
select larger samples of participants at different proficiency levels from
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various EFL contexts. Secondly, the present research was cross-sectional,
failing to capture dynamic features of emotions and engagement and
their impacts on achievement. It is advised that longitudinal studies
be carried out to further investigate the dynamic changes of emotions,
engagement, and achievement among EFL learners and their reciprocal
rather than unidirectional causation across time. Finally, the current
study only employed a quantitative method to measure emotions and
engagement, which cannot reveal the detailed and dynamic features of
the constructs due to individual differences. Further studies are
recommended to integrate the quantitative data with qualitative ones,
such as data collected from interviews and classroom observation, to
achieve a deeper understanding of the in-depth characteristics of the
constructs and their relationship.
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Introduction: There are many foreign students in higher education in Northern
Cyprus. Both the academic and life skills of these students depend on attaching
the necessary importance to their Turkish language teaching. The goal of this study
is to examine how university students employ learning technology, twenty-first-
century abilities, and perceived categories of intelligence in the process of learning
a foreign language.

Methods: In line with the quantitative research design, this study utilized a
descriptive approach. Purposeful and convenience sampling methods were used
to create the study sample. As a result, the institution in Northern Cyprus with the
largestinternational student body was chosen. At this university, one of the authors
of this study has been employed, and Turkish is the language of teaching. The study
sample consisted of 431 university students who took Turkish as a foreign language
in the 2021-2022 academic year at the selected university.

Results: The results of the study revealed a weak yet statistically significant
correlation between twenty-first-century skills and usage of foreign language-
learning technologies. Additionally, students’ twenty-first-century skill scores
differed significantly, whereas their foreign language-learning technology scale
scores did not match their self-perceived intelligence types.

Conclusion: The research’s findings indicate that students in higher education
possess twenty-first-century skills. Based on this finding, it is possible to
engage students in the courses and accomplish effective foreign language
acquisition if foreign language education is carried out in accordance with modern
methodologies and based on twenty-first-century abilities. It has been revealed in
this study that it is important to include social learning rather than individual and
competitive learning in foreign language education classes.

teaching Turkish as a foreign language, higher-education students, twenty-first-century
skills, learning technologies, perceived dominant intelligence types
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1. Introduction

Considering that the world is digitalized and globalized more
with each passing day, it is self-evident that the number of people
who speak a foreign language will increase progressively all over the
world as it is in EU countries. It has been stated in the Organization
for Economic Cooperation and Development (OECD) Programme
for International Student Assessment (PISA) 2018 Report, which
is based on data obtained from 75 countries, that more than 95%
of students either speak more than one language or are learning
at least one foreign language (OECD and PISA, 2018). These data
indicate that we need to focus on teaching and learning foreign
languages even more. No matter how foreign language teaching
or learning is conducted, taking into account the current state of
technology, enriched, interactive digital resources and the digital
platforms where these materials are presented rank among the
most crucial tools in the process. Today, there are rich contents
and various tools (z-books, digital games, speech bots, web 2.0
tools, etc.) that can be used by both foreign language teachers and
learners for the improvement of reading, listening, writing, and
speaking skills. In short, as in all other areas of life, all learning-
teaching activities at school are affected by technology and media-
oriented lives. In light of this, it is evident that modern individuals
require functional skills such as media literacy, information literacy,
and computer and information technology (Partnership for 21st
Century Learning, 2021 ).

The pandemic caused by the coronavirus disease (COVID-19)
has brought about a compulsory transformation in education. In
this context, it has been observed that learning technologies and
virtual environments were particularly effective on the learning
skills of students who were confined to their homes (Adedoyin
and Soykan, 2020). While technology-supported teaching skills
or competencies of teachers were of more importance before the
pandemic, the issue of how students can learn more effectively by
using technology has gained more importance with the pandemic
(Daniel, 2020).

Recent studies on foreign language education demonstrated
that there remains a strong and growing demand for employees
with high language and cultural competencies in both the private
and public sectors, notably in healthcare, social services, translation
and interpretation services, travel, and tourism sectors (Damari
et al,, 2018; Looney and Lusin, 2018). However, studies have also
shown that the foreign language-learning process is not efficient
enough to meet this demand of the business sector (Stein-Smith,
2016; Quicios, 2018). Studies conducted on students revealed that
traditional approaches tend to dominate the foreign language-
learning process. For example, although there is a tendency
toward adopting learner-centered approaches in education in
general, traditional, and conceptual approaches continue to be used
frequently in language education (Kim, 2019).

It is especially important for foreigners who come to study
in Northern Cyprus, which has a multicultural and multilingual
structure, to learn Turkish language not only for their academic
life but also for them to continue their daily lives without any
problems. In fact, the number of international students studying
in the universities of Northern Cyprus, which is located in the
northeast of an island in the Mediterranean Sea, is even more
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than the number of domestic students. Statistical data announced
by the Ministry of National Education of Northern Cyprus for
the 2020-2021 academic year indicated that a total of 103,108
university students have been studying in Northern Cyprus and
only 13% (13,427) of these students were Cypriots. Students coming
from Turkey constitute the largest group of international students,
followed by students coming from the African continent (Ministry
of National Education Culture of North Cyprus, 2021). In a study
by Osmanli (2018), it was noted that international students make
up almost half of the population in some of the cities in Northern
Cyprus. For example, in 2021, the population of local residents
of Nicosia, the capital of Northern Cyprus, was 61,376, and the
number of international students was 41,416. Thus, international
students accounted for ~40% of the city’s population. Therefore,
as also stated in several studies available in the literature (Giilmez,
2018; Yiicel, 2018), the universities in Northern Cyprus have both a
multilingual and multicultural structure. The aim of this study is to
assess how well university students in Northern Cyprus who have
a sizable international student population are learning Turkish as a
foreign language.

“Self-perceived intelligence type” is the first factor taken into
account when conducting research on this subject. Breakspear
(2013, p. 692) explains the new definition of the intelligence
in his article as “Intelligence is a corporate capability to forecast
change in time to do something about it. The capability involves
foresight and insight, and is intended to identify impending change
which may be positive, representing opportunity, or negative,
representing threat.” In this study, self-perceived intelligence
areas are the types of intelligence defined by Gardner’s Multiple
Intelligence Theory. Gardner proposed seven different intelligence
dimensions in his book “Frames of Mind” published in 1983.
Later, in his work titled “Intelligence Reframed” published in
1999, he added the new intelligence dimension and created eight
different intelligence dimensions. These are; Verbal-linguistic,
Logical-mathematical, Visual-spatial, Musical-rhythmic, Bodily-
kinesthetic, Interpersonal, Intrapersonal, and Naturalistic. Karadag
and Bagtug (2018) reveal that despite the increasing rate of mental
assessment, intelligence is still not evaluated more intelligently
in Turkey. One of the reasons for this is the problems related
to the training and competence of psychologists who apply the
intelligence tests. It is observed that families encourage their
children to take intelligence tests not for a clinical purpose but
because of their personal curiosity. It is also noted that the principle
of being beneficial or not harming is not implemented much in
Turkey. For example, based on the intelligence test results, it is
decided whether a student will receive inclusive education or not.
A wrong decision can lead to an education that is not suitable for
the level of the student. Furthermore, it is revealed that ethical
principles such as responsibility, respect for human rights and
non-discrimination are sometimes not taken into consideration.
As an alternative to these problems, as Salman et al. (2017)
stated, psychologists and educators suggest that Gardner’s theory
of intelligence can be used in education. The experts state that
the theory of multiple intelligences is objective, the level of the
students is not graded and the students are not labeled as sufficient
or insufficient. Valuing intelligence types other than mathematical
and verbal intelligence types is also considered as an important
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feature of multiple intelligences. In multiple intelligence theory, it
is stated that the tests do not necessarily have to be administered by
experts and this situation creates an ease of application for teachers,
parents and psychological counselors. It is highlighted that it is an
important acquisition for a person who makes a self-evaluation in
the fields of multiple intelligences to be aware of their own abilities
and skills.

Gardner’s point of view on the concept of intelligence, which
has been highly criticized and controversial in the scientific world,
has led to mobility in the field of education and training. In 1983,
Gardner argued in his book Frames of Mind that there is no
single intelligence measured by the well-known IQ test, otherwise

« _»

termed “g.” Gardner added that IQ is not exclusively assessed
by standardized testing. The many intelligences theory can be
used to help someone choose the best learning method for them.
According to some psychologists, the multiple intelligence theory
is not acknowledged as a valid theory and is not considered to
be a universal instrument for explaining human cognitive skills
(Waterhouse, 2010; Sternberg, 2015). However, it is very important
for a person to be aware of their own abilities and to be able to know
themselves. For this reason, Gardner’s theory has been especially
selected and it aims to contribute to the literature with the findings
revealed in the research.

The Theory of Multiple Intelligences asserts that intelligence
is multifaceted and aims to improve the existing abilities and
potentials of individuals. Traditional educational approaches
which are based only on verbal-linguistic and logical-mathematical
intelligence fields, have been eliminated increasing the diversity
in education. According to the Theory of Multiple Intelligences,
students who are successful in intelligence areas other than
verbal-linguistic and logical-mathematical intelligence areas
can also be described as successful or intelligent. Seven
different intelligence types were defined in Gardner’s multiple
intelligence theory (Gardner, 1983). Gardner later defined another
intelligence type, making a total of eight: verbal-linguistic,
logical-mathematical, visual-spatial, musical-rhythmic, bodily-
kinesthetic, interpersonal, intrapersonal, and naturalistic (Gardner,
1999). According to Gardner, cognitive abilities are independent
of each other; therefore, there can be different intelligence types
depending on the cognitive domains. Studies on intelligence types
have also been undertaken in the field of education. According to
the multiple intelligence theory, students have different intelligence
types and their learning is affected by the dominant intelligence
type they have (Zebari et al., 2018; Lei et al., 2021; Gandasari
et al, 2022; Wreede, 2022). The theory of multiple intelligences
asserts that intelligence is multifaceted. Traditional educational
approaches which are based only on verbal-linguistic and logical-
mathematical intelligence fields, have been eliminated, increasing
the diversity in education. According to the theory of multiple
intelligences, students who are successful in intelligence types other
than verbal-linguistic and logical-mathematical intelligence types
can also be described as successful or intelligent (Keskin, 2019).

Gardner’s theory has also been discussed in the literature in
the context of teaching Turkish as a foreign language. In one of
these studies, Keskin (2019) reviewed the course material used
in teaching Turkish as a foreign language (Yedi Iklim Turkish
Teaching Set) in terms of the multiple intelligence theory and
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determined that the Yedi Iklim Turkish Teaching Set utilized the
verbal-linguistic intelligence area the most; however, it did not
equally address the remaining seven intelligence types. In another
study, Cokmez (2017) determined that Turkish language teaching
materials addressed verbal-linguistic and logical-mathematical
intelligence areas at a rate of 59.1 and 35.2%, respectively. Creating
different activities to develop intelligence types that are little used
or not used at all has been suggested. As stated in the literature, it is
emphasized that there are some problems due to the use of multiple
intelligence theory in teaching Turkish as a foreign language. For
this reason, Gardner’s theory has been specially selected, and this
study aims to contribute to the literature with the findings revealed
in the research.

2. Conceptual framework

Intelligence in foreign language education is associated
with the cognitive dimension when evaluated theoretically.
Giines (2011) suggests that, besides the cognitive dimension,
behavioral, and constructivist theories are important in foreign
language education. Based on the behavioral language education
theory, language-learning technologies have been discussed and
researched in the literature. In this study, language learning
technologies were defined using Hayta’s (2014) study. Accordingly,
language learning technologies are computers, internet, media,
and mobiles technologies. The tools used in these learning
technologies are; movies, short videos, online dictionaries,
songs, grammer/exercise websites, podcasts, audio books, short
stories and novels on computers, journals and newspaper on
the internet, social communication networks (Skype, facebook,
twitter, whatsApp, video calling etc.), translation facilities on the
internet (Google translations). On the basis of the constructivist
language education theory, it can be seen that one of the current
issues, that of twenty-first-century skills, has drawn attention.
In this study, twenty-first-century skills are defined on the basis
of Eker’s (2020) study. Ac-cording to this; Communication
and Collaboration (Communicate Clearly, Collaborate with
Others, Think Interdependently), Creativity and Innovation
(Think Creatively, Work Creatively with Others, Apply Past
Knowledge to New Situations), Critical Thinking and Problem
Solving (Think Critically, Make Judgments and Decisions,
Ask Questions, Solve Problems), Reflection and Awareness,
(Metacognition/Thinking about Our Thinking, Reflect and
Synthesize). Thus, language-learning technologies and twenty-
first-century skills are investigated in addition to the intelligence
type variable in this research. These two variables are important
in teaching Turkish as a foreign language, as pointed out in
the literature.

Kalemkus and Ozek (2021) conducted content analysis on
115 studies on twenty-first-century skills carried out between
2000 and 2020 and found that the Turkish language curriculum,
Turkish teachers, Turkish teacher candidates and Turkish-language
textbooks were evaluated based on twenty-first-century skills, but
teaching Turkish as a foreign language was not. Diindar and
Polat (2021) investigated teaching Turkish as a foreign language
within the scope of twenty-first-century skills of the curriculum,
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including the acquisitions of listening, spoken interaction, spoken
production, reading, and writing skills from Al to Cl1 levels,
and concluded that twenty-first-century skills, which are key
for students developing their competencies, were not sufficiently
included in the curriculum. The other issue is about learning
technologies in foreign language teaching. Since the 2000s, the
number of scientific studies on teaching Turkish as a foreign
language has increased. However, the studies that address the
technological aspect of the matter are still not of the desired
quality and quantity (Giintas et al, 2021). It is important to
follow current and technological developments in education in
order to increase the quality of language teaching and the active
participation of students.

2.1. Learning technologies in foreign
language education

Foreign language learning is the most suitable field of education
for use of information technologies (Ahmadi, 2018). Information
technologies aid students in a variety of ways. First, information
technologies allow a smooth transition from the traditional model
of teacher-centered learning to learner-centered learning. In this
way, the individual differences between learners can be addressed
and their motivation can be increased as a result.

Using a variety of resources, such as short films, online
dictionaries, songs, websites with grammar exercises, podcasts,
audiobooks, short stories and novels, journals and newspapers, and
social media platforms, it is possible to teach and learn foreign
languages successfully (Hayta, 2014). Interactive digital materials
(z-books, digital games, speech bots, web 2.0 tools, etc.) and the
digital platforms where these materials are presented offer enriched
solutions to improve reading, listening, writing, and speaking skills,
regardless of the method used for teaching/learning a foreign
language. In short, as in all other areas, teaching/learning a foreign
language is not outside the scope of technology and media.

Parallel to this, there have been further studies on the use of
technology in teaching Turkish as a foreign language as well as
in global foreign language education. In this context, integration
of technology with language learning-teaching (Birinci, 2020;
Repetto et al., 2021; Van Lieshout and Cardoso, 2022), the use
of web 2.0 tools, social media, blogs and extracurricular learning
environments in language teaching (Bozavli, 2017; Taylan, 2018;
Ustabulut and Keskin, 2020; Inal and Arslanbas, 2021; Sarigiil,
2021), digital stories (Akdag and Altinay, 2021; Cokyaman and
Celebi, 2021; Kazazoglu and Bilir, 2021), e-portfolios (Erice and
Ertas, 2011), virtual classrooms (Parmaxi, 2020), and robot teachers
(Edwards and Cheok, 2018) have been addressed in the literature.
Nevertheless, the results of these studies on the competencies
of both teachers and students regarding the use of technology
in the language learning-teaching process are contradictory. The
discrepancies between these studies may be attributed to the
differences between the characteristics of the respective samples
since it is known that some individuals easily adapt to the use of
technology in the language-learning process, while others show
resistance. Indeed, investigating the reasons for these differences
between individuals in adapting to the use of technology in the
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language-learning process and raising awareness about the use
of learning technologies in foreign language education were the
primary motivational factors for this study.

Many researchers in the field of language education support
an open transition to technology-enhanced, student-centered
instruction that improves language proficiency (Amini and Amini,
2017; Hong et al., 2017). In addition, these researchers promote
the use of a holistic approach in language education that combines
language, literature, and culture (Mohr and Welker, 2017; Morska
etal, 2018). It is very important for students to actively participate
in foreign language classes regardless of the grade level. However,
challenging curricular content, contextually inappropriate learning
tasks and teaching approaches that fail to involve students as
active participants in their learning are reasons why students’
active participation cannot be achieved at the levels desired (Philp
and Duchesne, 2016; Park and Hiver, 2017). Therefore, language
education in general and foreign language education in particular
should not focus solely on specific contents, themes and concepts.
Rather, language education should prepare students for rapidly
changing economic, political, and social conditions and develop
their twenty-first-century skills in the ever-changing realities of
a globalized society (Moeller and Abbott, 2018; Quicios, 2018).
Yenis (2018) found that twenty-first-century skills increased the
educational technology and material development competencies of
foreign language teachers.

2.2. Twenty-first-century skills

The classification of twenty-first-century skills was made within
the framework of the Partnership for twenty-first-century skills
(P21). Accordingly, skills have been placed in several categories.
The first is “Life and Career Skills,” which includes flexibility,
communication and cooperation skills. These skills focus on critical
thinking and adaptability, entrepreneurship and self-management,
social and intercultural skills, productivity and accountability,
leader-ship, and responsibility. The second category is “Learning
and Innovation Skills;” which focuses on several dimensions,
i.e., critical thinking, communication, collaboration and creativity
dimensions. In the critical thinking dimension, the focus is on
creativity and innovation, critical thinking and problem-solving,
the ability to analyse complex problems, investigate unclarified
matters and evaluate different perspectives or sources of in-
formation, and arrive at appropriate conclusions based on evidence
and reason (Ravitz et al., 2012; Toharudin, 2017; Tuzlukova and
Prabhukanth, 2018). In the communication dimension, the focus is
on listening skills as well as being able to communicate effectively
using various oral, written, and digital tools in the communication
dimension (Fullan, 2013). In the collaboration dimension, the focus
is on working respectfully and effectively as a team to generate,
use and share knowledge and innovating by providing solutions
(Trilling and Fadel, 2012). Lastly, in the creativity dimension,
the focus is on creative thinking skills in the context of the
production of knowledge, including different ideas for social
progress. Creativity is emphasized in all classifications of twenty-
first-century skills. The third category is “Information, Media
and Technology Skills,;” which focuses on information literacy,
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media literacy, and information and communication technology
(ICT) skills.
Language linked to

in the modern world, which is the most

proficiency has been closely
communication
fundamental building block for learning new knowledge and
bringing about change. Accessing information and making
use of the obtained information by analyzing it accurately,
comprehension and expression skills, and language use are
among the most basic components of twenty-first-century skills.
The twenty-first-century skills also include reading, writing,
interpretation, and synthesis skills (Ananiadou and Claro, 2009;
Trilling and Fadel, 2012; Geisinger, 2016).

One of the core aspects of twenty-first-century skills is
“language.” Language skills are important for all dimensions of
twenty-first-century skills. The importance of language skills in
the context of twenty-first-century skills was highlighted by the
Modern Language Association (MLA). The re-port published
by the MLA in 2007 suggested combining language teaching
programmes with twenty-first-century skills. The MLA has
highlighted the need to prepare a curriculum that will enable the
students learning a second language to effectively communicate
with native speakers through the effective use of the second
language in question. In addition, MLA envisaged the development
of a perspective that would enable students to under-stand the
world in terms of another language (Geisler et al., 2007). The
studies that ad-dressed the current situation in light of the
MLAS report 10 years later (Lomicka and Lord, 2018; Cox and
Montgomery, 2019) concluded that the curricular changes needed
to support the development of twenty-first-century skills were
not sufficiently implemented in most of the currently available
language programmes, and a significant large-scale reform has yet
to be achieved.

Twenty-first-century skills enable the individual in learning
what is needed to be competent and qualified in the most
efficient way (Louis, 2012; Hamarat, 2019). Learning twenty-first-
century skills is not limited to educational environments. As a
matter of fact, twenty-first-century skills can be more effectively
acquired within the scope of lifelong learning. Individuals with
twenty-first-century skills are expected to be productive, efficient,
responsible, entrepreneurial, and social individuals with leadership
qualifications who can think, communicate, analyze, and synthesize
critically and creatively (Kurudayioglu and Tagkin, 2019).

One of the studies investigating the relationship between
multiple intelligence types and twenty-first-century skills is by
Ipeksen (2019). They found that multiple intelligence types
predicted twenty-first-century skills. In addition to this result, it
has been revealed that twenty-first-century skills of students can
be developed with activities based on multiple intelligences. In
studies investigating the relationship between multiple intelligences
and twenty-first-century skills, emotional intelligence is addressed
in particular. For example, many studies examining the effect
of emotional intelligence on problem-solving skills argue that
intelligence and problem-solving skills are related (Kim and Han,
20155 Aslan, 2019; Ndawo, 2021). Other intelligence types are also
effective in the problem-solving skills of individuals. Intelligence
types may change according to social, environmental and economic
conditions, and this may affect people’s problem-solving skills
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(Cinkili¢ and Soyer, 2013). It is known that intelligence also has a
positive effect on cooperation and leadership skills (Zhang et al,
2018). Similarly, in many studies investigating the relationship
between creativity and intelligence, a highly significant relationship
was found between intelligence types and creativity ability (Xu
et al.,, 2019; Plucker et al., 2020; Frith et al., 2021). In another
recent study (Ucar, 2021), the role of intelligence and creativity in
the entrepreneurial tendencies of the Z generation was examined.
According to the findings of the research, the creativity levels of the
Z generation predict their entrepreneurial tendencies positively and
significantly. In all the studies mentioned, the positive relationship
between intelligence and twenty-first-century skills are emphasized.

To summarize, the concepts of twenty-first-century skills,
intelligence types and learning technologies in the context of
foreign language learning process were emphasized in this study.
The primary goal of this study was to establish how well the
concept of twenty-first-century abilities, as was discussed above,
might predict the use of foreign language learning technology by
higher education students. The second objective of this study was
determined as to evaluate whether the perceived intelligence type
differentiates higher education students’ use of foreign language
learning technologies.

2.3. Three variables of the research in the
context of teaching Turkish as a foreign
language

The International Society for Technology in Education (2017)
Report drew attention to the relationship between intelligence
types, twenty-first-century skills, and the use of technology for
learning purposes. The ISTE 2017 report revealed that logical-
mathematical intelligence is related to innovative skills, which are
directly linked to technology. Innovation is one of the twenty-first-
century skills. It is accepted that students who develop and improve
their innovative skills can easily adapt to technology and construct
knowledge. While adapting to technology, students can produce
original ideas, analyse and evaluate their thoughts, and try different
ways to solve the problems they encounter (Anagiin et al., 2016).
Innovative and applicable technological methods were proposed
for use by teachers teaching Turkish as a foreign language with a
view to making teaching Turkish more interesting, effective and
enjoyable (Ozkan et al., 2017). In another study, specific course
activities were prepared in order to incorporate technology-based
materials into teaching Turkish as a foreign language (Ural, 2016).
It has been observed in all these studies that the use of low-cost
technological materials increased the active participation of the
students in the classes and in their willingness to learn. In other
related study, Giiler and Kalin Sali (2021) determined that the
use of Edmodo positively affected university students” learning of
Turkish as a foreign language. In short, as stated in studies by Liu
and Xin (2018) and Zhao and Tianyuan (2019), it is self-evident
that foreign language education must be supported with learning
technologies. Mettursun (2018) addressed all types of intelligence
in the context of teaching Turkish to foreigners and determined
that taking multiple intelligence theory into account in teaching the
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language to foreigners positively affected students’ Turkish learning
and facilitated their acquisition of Turkish skills. In parallel, Tilbe
(2006) determined that the students who learned Turkish from
course materials prepared based on the multiple intelligence theory
(the experimental group) were more successful than other students
(the control group). Similarly, in a study where the effects of
teaching practices based on multiple intelligence theory on Turkish
reading comprehension skills were investigated, Epcacan (2013)
found that teaching Turkish language using different applications
based on intelligence types was very effective in improving students’
reading comprehension skills.

FEubanks et al. (2018) investigated whether the technology-
integrated twenty-first-century writing workshop was effective for
students’ writing skills and attitudes, and determined as a result
that their writing barriers decreased as they used technology within
the scope of the technology-integrated twenty-first-century writing
workshop. Bican (2021) discussed the opportunities offered by
digital learning environments for writing skills in the context of
teaching Turkish to foreigners and found that digital environments
have contributed to students’ writing skills in and outside the
classroom. This finding was attributed to the fact that students were
able to utilize their writing skills and receive feedback in virtual
learning environments. Digital learning environments were also
stated to increase students’ problem-solving, critical thinking and
creativity skills (Yilmaz et al., 2020, 2022; Atasoy, 2021). In a study
by Giingor (2021), “Teaching Turkish as a Foreign Language in the
Context of Twenty-First-Century Skills,” learning and innovative
skills in addition to communication, cooperation, creativity and
critical thinking skills were analyzed, and it was determined that
Turkish lessons do not reflect contemporary approaches. Yilmaz
and Babacan (2015) investigated podcast applications aimed at
improving listening skills in teaching Turkish as a foreign language
and found that they enriched students’ listening skills and the
process of teaching Turkish as a foreign language. In addition,
in a study conducted with a view to increasing the listening
comprehension success of students learning Turkish as a foreign
language and reducing their listening anxiety, Berk and A¢ik (2021)
concluded that e-audience-based activities increased the success of
listening comprehension.

3. Objective and research questions

When the studies examining the relationship between research
variables were examined, it was noticed that some subjects were not
investigated. It is seen that the studies examined the relationship
between intelligence types and twenty-first-century skills focus
on emotional intelligence. It is worth investigating the nature of
the relationship between intelligence types (other than emotional
intelligence) and twenty-first-century skills. It is emphasized that
a person’s usage of technology may have anything to do with
their family, their education, or even themselves. The link between
technology and individual competence is the main topic of this
study. It aims to reveal which intelligence type most affects the use
of technology in foreign language education.

Information, media, and technology skills are one aspect of
twenty-first-century abilities. It is anticipated that students who are
highly motivated and skilled in this subject would use technology
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extensively. This study focused on the learning and innovation
skills category of twenty-first-century skills, whereas the other two
categories, namely, life and career skills and information, media
and technology skills, were deliberately excluded from the scope of
the research. This is because, based on the results of a vast number
of studies available in the literature (Ertmer and Ottenbreit-
Leftwich, 2010; Young, 2012; Chang and Chen, 2015; Garba et al,,
2015; Koh et al., 2015; Eubanks et al., 2018; LaForce, 2018), it is
expected that the use of technology in foreign language learning,
which is the dependent variable primarily investigated in this study,
would be related to information, media, and technology skills. In
this study, the focus is on learning and innovation skills, which is
another twenty-first-century skill area. Does having learning and
innovation skills affect the use of technology in foreign language
education? This study sought to answer that question. Twenty-first-
century skills in the context of the education, learning and teaching
process do not only imply technology competence or technology
use. The original aspect of this study that distinguishes it from many
other relevant studies available in the literature is that it focuses on
learning and innovation skills rather than information, media and
technology skills, which were already addressed numerous times in
the context of technology use for foreign language learning. The
research questions prepared based on this objective are as follows.

i. Is there a difference between self-perceived dominant
intelligence types in terms of using learning technologies in Turkish
language learning?

ii. Is there a difference between self-perceived dominant
intelligence types in terms of students’ twenty-first-century
skills scores?

iii. Is there a correlation between twenty-first-century
skills scale scores and Turkish language learning technologies
scale scores?

4. Material and methods

In line with quantitative research design, this study utilized
a descriptive approach. The basic feature of descriptive research
is to study the current situation, in its own conditions and as
it is. In this type of research, researchers are observers; they do
not interfere or make any changes. The selection of the sample,
the quality of the data collection tools and the accuracy of the
data analysis are especially important in quantitative descriptive
research (Bacon-Shone, 2013). This study was created using the
correlational research model in accordance with the quantitative
research technique. According to Creswell (2002), correlational
design can be used to predict and explain the relationship between
variables. Two or more variables are related and how they affect
each other is found out in correlational design. The dependent
variables of the research were as follows: “Foreign Language
Learning Technologies Scale score” and “Twenty-First-Century
Skills Scale score.” The relationships, if any, between the total
Twenty-First-Century Skills Scale scores, scores obtained from the
subscales of Twenty-First-Century Skills Scale and the Foreign
Language Learning Technologies Scale scores were investigated
by correlation and regression analysis. On the other hand, the
independent variable of the research was “perceived intelligence
type.” Accordingly, it was investigated whether the foreign language
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learning technologies scale scores and twenty-first-century skills
scale scores of university students, one of the dependent variables,
differed according to the perceived intelligence type.

4.1. Population and sample

Purposeful and convenience sampling methods were used to
create the study sample. Accordingly, the university with the
highest number of international students in Northern Cyprus,
where the Turkish language is the medium of instruction and
one of the authors of this study has been working, was selected.
In this way, the research data could be easily accessed and the
data collection phase could be completed in a fast and economical
manner. The study sample consisted of 431 university students who
took Turkish as a foreign language in the 2021-2022 academic year
at the selected university.

The sociodemographic data of the students included in the
study sample are shown in Table 1. 66.8 percent of the students
participating in this research are female and 33.2 percent are
male. The majority of the students participating in the research
are between the ages of 18-21 (54.8%). Most of the students
are from the Middle East (32.3%) and African (64.7%) countries.
The departments where the students study are dentistry (13.7%),
medicine (16.2%), nursing and health sciences (55.7%), and
physiotherapy and nutrition/dietetics (14,4%).

As can be seen in Table I, the university students have
been studying at different faculties and have different Turkish
proficiency levels. In this way, maximum diversity could be
achieved in the study sample. The Turkish proficiency levels
shown in Table I have been determined in accordance with
the Common European Framework of Reference for Languages
(CEFR). Accordingly, students were divided into Al, A2, and Bl
levels based on officially announced final grades and the results of
the Turkish language proficiency exam carried out in the university
where this study was conducted. Each language level consisted of
two stages. Students who are successful in the exams pass to the next
level and continue to learn the language by increasing their level.

4.2. Data collection tools

The scales of twenty-first-century skills and the foreign
language-learning technologies were used to collect the research
data. In addition to these scales, a personal information form
was used to define the sample and perform the related
statistical analyses.

Personal Information Form: This included questions about
students’ gender, age, nationality, Turkish proficiency level, the
faculty and department in which they were enrolled, whether they
lived in a Turkish-speaking country before, the final grade they
received for the Turkish course, how often they used computers
while learning Turkish and their weekly Internet usage time. The
form consisted mostly of multiple-choice questions.

Self-Perceived Intelligence Types: In the personal information
form, there is a question about the most important independent
variable of the study, which is “self-perceived intelligence type.”
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TABLE 1 Sociodemographic characteristics of the university students
who participated in the study.

Number (n) Percentage (%)

Gender

Female 288 66.8
Male 143 332
Age

18-21 236 54.8
22-25 140 325
26 and older 55 12.8

Turkish proficiency levels*

Al.l 143 33.2
Al.2 192 44.5
A2.1 40 9.3
A22 49 11.4
Bl.1 7 1.6

Which of the following grade ranges does the final grade you received from the
Turkish course fall into?

0-50 129 299
51-60 72 16.7
61-70 86 20.0
71-80 49 11.4
81-90 53 12.3
91-100 42 9.7

The geographical region of origin

Middle East 139 323
Africa 279 64.7
Other 13 3.0

Have you ever resided in a Turkish-speaking country before?

Yes 108 25.1
No 323 74.9
Department

Dentistry 59 13.7
Medicine 70 16.2
Nursing/health science/first 240 55.7
and emergency aid

Nutrition and 62 14.4
dietetics/physiotherapy &

rehabilitation

*The Turkish proficiency levels have been determined in accordance with the Common
European Framework of Reference for Languages (CEFR).

Saban (2010), one of the researchers who has been working
on multiple intelligence theory, mentioned many techniques,
i.e., observation, anecdote recording and student self-assessment,
that can be used to determine intelligence types in addition
to scales. Saban asked the students about their perceptions of
their intelligence type and to provide information based on
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their self-awareness. A self-assessment question in which students
evaluate their own intelligence types and find the most dominant
intelligence types is included in the personal information form.
The questionnaire is taken from Selcuk et al. (2004). In this
questionnaire, university students read 32 statements about 8
intelligence types and assign 0, 1, 2, 3, or 4 points to each statement.
A high score for the statements means that it is suitable for the
respondent, and a low score indicates that it is not appropriate.
Then, respondents write their scores in the table and find the total
score for each intelligence type. If the score is equal, they read the
statements again and score. In the end, respondents find a single
intelligence type that is dominant for them. In this study, the self-
perceived intelligence type is a categorical variable and will be used
as an independent variable. The dominant intelligence type of the
respondents will be deter-mined and the analysis will be carried out
with it. Intelligence types other than the dominant intelligence type
of the respondents will not be used in the analysis.

The Twenty-First-Century Skills Scale: For this, the Survey
Questionnaire of the Implementation of 4Cs (Critical Thinking,
Communication, Collaboration, Creativity), which was developed
by Eker (2020), was used. The scale consists of 40 items. All
items were constructed using a positive sentence structure. Answer
choices in each item were prepared in accordance with a five-
point Likert-type rating. Accordingly, the following answer choices
were included in each item: always true of me, usually true of me,
some-what true of me, usually not true of me and never true of
me. The Turkish validity and reliability studies of the scale were
also conducted by Eker. Validity: Given that this study focused on
learning and that the studies on the relationship between learning
and twenty-first-century skills available in the literature employed
only the learning and innovation skills-4Cs category of the twenty-
first-century skills, only the “Learning and Innovation Skills”
category of the twenty-first-century skills scale was considered
in this study with reference to Eker’s abovementioned work.
The twenty-first-century skills scale developed by Eker consists
of communication and collaboration (Communicate Clearly,
Collaborate with Others, Think Interdependently), creativity and
innovation (Think Creatively, Work Creatively with Others,
Apply Past Knowledge to New Situations), critical thinking
and problem solving (Think Critically, Make Judgements and
Decisions, Ask Questions, Solve Problems), and reflection and
awareness (Metacognition-Thinking About Our Thinking, Reflect
and Synthesize) sub-dimensions. Reliability: The Cronbach’s Alpha
values of the subscales were 0.907 for communication and
collaboration, 0.932 for creativity and innovation, 0.898 for
critical thinking and problem solving, 0.918 for the reflection and
awareness subscales, and 0.970 for the overall twenty-first-century
skills scale. In this study, twenty-first-century skills score is a
continuous variable and is used as a dependent variable.

Foreign Language-Learning Technologies Scale: The foreign
language-learning technologies scale developed by Hayta (2014)
was used. All items were constructed using a affirmative sentence
structure. Answer choices in each item were prepared in accordance
with a five-point Likert-type rating. Accordingly, the following
answer choices were included in each item: never, rarely,
sometimes, often, and always. The Turkish validity and reliability
studies of the scale were also conducted by Hayta. Validity: The
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scale, which has no sub-dimensions, was developed as a single-
factor scale consisting of 41 items. The exploratory factor analysis
of the scale was repeated for Turkish Cypriots. The variances
explained by the factors were reviewed based on the results of the
exploratory factor analysis applied by principal component analysis
and varimax transformation, and it was found that the foreign
language-learning technologies scale had a single-factor structure
with an Eigenvalue >1. It was observed that the factor load of
41 items on the scale was 0.5 or higher, and thus no item was
removed from the scale. It was determined that the scale’s single
dimension explained 45.60% of the total variance. Reliability: The
Cronbach’s Alpha value of the scale was calculated as 0.984. In this
study, foreign language-learning technologies score is a continuous
variable and will be used as a dependent variable.

4.3. Data collection process

First, the researchers who developed the twenty-first-century
skills scale and the foreign language-learning technologies scale,
which were intended to be used in this study, were contacted via
e-mail, and their permission was obtained. The study protocol
was submitted to the scientific ethics committee of the university
where this study was conducted and the required ethics committee
approval was granted. The nine instructors who teach Turkish
to international students were informed of the ethics committee’s
acceptance of the project and provided with the pertinent details.
The research questions were constructed into an online scale and
each faculty member was asked to share this online scale with their
students. The purpose of the study and the consent form were
included in the first section of the online scale. Only the students
who wanted to participate in the study voluntarily were expected
to fill out the online scale. The names of the students were not
included in the forms, and both the faculty members and students
were informed that the research data would be kept confidential.

4.4. Data analysis

SPSS 24.0 (Statistical Package for Social Sciences for Windows,
version 24.0, IBM Corp., Armonk, NY, U.S., 2016) software was
used in the statistical analyses of the quantitative data collected. The
Kolmogorov-Smirnov test, Quantile-Quantile Plots (QQ plots)
and Skewness and Kurtosis coefficients were used to determine
whether the research data conformed to the normal distribution,
and it was determined that the scores obtained from the scales did
not conform to the normal distribution. Accordingly, descriptive
statistics pertaining to the scores obtained from the scales were
expressed using arithmetic mean and standard deviation values and
minimum and maximum values.

Since the data set did not show a normal distribution,
Spearman’s correlation and Kruskal-Wallis H-test, which are
non-parametric tests, were used. Spearman’s correlation analysis
was used to determine the relationship between two dependent
variables, foreign language-learning technologies scale scores and
twenty-first-century skills scale scores. With the Kruskal-Wallis
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TABLE 2 Self-perceived intelligence types of university students.

Number (n) Percentage (%)

In which intelligence area do you consider yourself more competent?
Bodily-kinesthetic intelligence 28 6.5
Interpersonal intelligence 95 22.0
Intrapersonal intelligence 36 8.4
Linguistic-verbal intelligence 50 11.6
Logical-mathematical intelligence 61 14.2
Musical intelligence 65 15.1
Naturalistic intelligence 89 20.6
Visual-spatial intelligence 7 1.6

TABLE 3 The scores university students obtained from the
twenty-first-century kills scale and the foreign language learning
technologies scale.

Twenty-first century

skills scale and its
subscales

Communication and collaboration 431 4.15 0.62 2.15 5.00
subscale

Creativity and innovation subscale 431 | 411 | 070 2.00 5.00

Critical thinking and problem 431 | 4.00 | 075 1.50 5.00
solving subscale

Reflection and awareness subscale 431 | 4.10 | 0.63 2.05 5.00
Total twenty-first-century skills 431 | 4.06 | 0.72 1.00 5.00
scale

Foreign Language Learning 431 2.72 0.86 1.00 5.00

Technologies Scale

H-test, the researchers investigated whether there were significant
differences between dominant intelligence types in terms of levels
of foreign language-learning technologies. The Kruskal-Wallis H-
test was run twice. Similarly, the Kruskal-Wallis H-Test was used
to investigate whether there were significant differences between
dominant intelligence types in terms of levels of twenty-first-
century skills. In each analysis, a Kruskal-Wallis H-test was run
with one independent and one dependent variable. In cases where
there was a significant difference, pairwise comparisons were
performed with the Mann-Whitney U-test.

5. Results

In this section, first, descriptive statistics of the variables
searched in the study are presented. Then, the results of the
statistical analyses conducted are given in accordance with the
order of the research questions presented in the Introduction.
As seen in Table 2, the number of university students who
stated that they are more competent in interpersonal and
naturalistic intelligence areas was the highest, whereas the
number of university students who stated that they are more
competent in intrapersonal and visual-spatial intelligence areas
was the lowest. As seen in Table 3, university students obtained
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TABLE 4 Kruskal Wallis H-test analysis of the scores university students
obtained from the foreign language learning technology scale scores by
the self perceived intelligence types.

Perceived N  Mean df P
intelligent types rank
Bodily-kinesthetic 28 216.57 12.534 7 0.084
4 intelligence
3
@
.ED ?nterll:)ersonal 95 247.28
3 intelligence
% | Intrapersonal 36 | 22093
%D intelligence
g
Eg Linguistic intelligence 50 228.84
L
éP Logical-mathematical 61 192.57
%" intelligence
& | Musical intelligence 65 192.07
i
-
& Naturalistic intelligence 89 203.48
Spatial intelligence 7 211.29

higher scores on the twenty-first-century skills scale. As for
the scores obtained from the subscales of the twenty-first-
century skills scale, it was observed that the scores obtained
from the critical thinking and problem-solving subscale were
the lowest. On the other hand, the analysis of the scores
obtained from the foreign language-learning technologies scale
indicated that the students used technology at a moderate
level (x = 2.72/5). The first research question aimed to
reveal whether the foreign language-learning technologies scale
scores differed by self-perceived intelligence type. As can be
seen in Table 4, university students’ foreign language-learning
technology scale scores did not differ significantly by perceived
intelligence type.

The second research question examined whether scores on
twenty-first-century skills varied according to the type of self-
perceived intelligence. As can be seen in Table 5, university
students’ total twenty-first-century skills scale scores as well as
the scores they obtained from the critical thinking and problem
solving, and reflection and awareness subscales of the twenty-
first-century skills scale differed significantly by the perceived
intelligence types. Pairwise comparisons were made with Mann-
Whitney U-test. The results of these comparisons are given in
Tables 6-8. In order for the Mann-Whitney U tables not to
be too long, only the results with significant differences are
included. When Table 6 is examined, according to Mann-Whitney
U analysis, critical thinking and problem-solving subscales scores
of students with self-perceived musical intelligence type were
significantly lower than students with all other intelligence types.
Similarly, in the critical thinking and problem-solving subscale, the
scores of students with self-perceived spatial intelligence type were
significantly lower than those of students with many intelligence
types (except naturalistic and musical). In Table 7, according to
Mann-Whitney U analysis, reflection and awareness subscale
scores of students with self-perceived musical intelligence type
were significantly lower than students with most of the self-
perceived intelligence types (except spatial, bodily and kinesthetic).
Similarly, in the reflection and awareness subscale, the scores
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TABLE 5 Kruskal Wallis H-test analysis of the scores university students obtained from the twenty-first-century skills scale by the self perceived
intelligence types.

Perceived intelligence type Mean rank
Communication Bodily-kinesthetic intelligence 28 202.63
and collaboration subscale
Interpersonal intelligence 95 233.04
Intrapersonal intelligence 36 220.78
Linguistic intelligence 50 223.74
Logical-mathematical intelligence 61 233.87 11,366 0.123
Musical intelligence 65 173.12
Naturalistic intelligence 89 216.41
Spatial intelligence 7 195.71
Creativity Bodily-kinesthetic intelligence 28 202.07
and innovation subscale
Interpersonal intelligence 95 222.09
Intrapersonal intelligence 36 231.36
Linguistic Intelligence 50 225.04
Logical-mathematical intelligence 61 239.02 9,790 0.201
Musical intelligence 65 181.02
Naturalistic intelligence 89 215.64
Spatial intelligence 7 174.21
Critical thinking and problem Bodily-kinesthetic intelligence 28 218.38
solving subscale
Interpersonal intelligence 95 235.26
Intrapersonal intelligence 36 241.36
Linguistic intelligence 50 235.35
Logical-mathematical intelligence 61 227.19 18,318 0.011*
Musical intelligence 65 166.07
Naturalistic intelligence 89 210.31
Spatial intelligence 7 115.00
Reflection and awareness Bodily-kinesthetic intelligence 28 196.48
subscale
Interpersonal intelligence 95 231.36
Intrapersonal intelligence 36 231.19
Linguistic intelligence 50 222.29
Logical-mathematical intelligence 61 241.84 15,601 0.029*
Musical intelligence 65 170.03
Naturalistic intelligence 89 219.33
Spatial intelligence 7 121.93
Twenty-first century skills Bodily-kinesthetic intelligence 28 203.52
scale
Interpersonal intelligence 95 231.48
Intrapersonal intelligence 36 233.07
Linguistic intelligence 50 227.26
Logical-mathematical intelligence 61 238.57 18,124 0.011*
Musical intelligence 65 169.08
Naturalistic intelligence 89 214.88
Spatial intelligence 7 141.00

*p < 0.05.
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TABLE 6 Pairwise comparisons of the critical thinking and problem solving subscale scores of university students obtained from the

twenty-first-century skills scale by the self-perceived intelligence types.

Domain binary N Mean rank Sum of ranks u P
Bodily kinesthetic 28 55.55 1,555.50 670.5 0.044*
Musical 65 43.32 2,815.50
Bodily kinesthetic 28 19.82 555.0 47.000 0.034*
Spatial 7 10.71 75.0
Interpersonal 95 90.56 8,603.5 2,131.5 0.001*
Musical 65 65.79 4,276.5
Interpersonal 95 53.37 5,070.5 154.5 0.018*
Spatial 7 26.07 182.5
Intrapersonal 36 62.25 2,241.0 765.0 0.004*
Musical 65 44.77 2,910.0
Intrapersonal 36 24.04 865.50 52.500 0.015*
Spatial 7 11.50 80.50
Linguistic 50 68.31 3,415.5 1,109.5 0.004*
Musical 65 50.07 3,254.5
Linguistic 50 30.96 1,548.0 77.000 0.017*
Spatial 7 15.0 105.0
Logical-mathematical 61 72.81 4,441.5 1,414.5 0.005*
Musical 65 54.76 3,559.5
Logical-mathematical 61 36.45 2,223.5 94.500 0.016
Spatial 7 17.50 122.5
Musical 65 68.05 4,423.0 2,278.0 0.024*
Naturalistic 89 84.40 7,512.0

*p < 0.05.

of students with self-perceived spatial intelligence type were
significantly lower than students with many intelligence types
(except naturalistic, musical, and bodily-kinesthetic). In Table 8,
the Mann-Whitney U-test was performed on the basis of the
twenty-first-century scale total scores and significant differences
were observed in self-perceived musical and spatial intelligence
scores. The twenty-first-century total scores of the students with
the self-perceived musical intelligence type were significantly lower
than the scores of the students with the other five intelligence
types (interpersonal, intrapersonal, linguistic, logical mathematical,
naturalistic). In the self-perceived spatial intelligence type, there
was a significant difference in a single intelligence type. The
total scores of twenty-first-century skills of the students with
the self-perceived logical mathematical intelligence type were
significantly higher than the students with the self-perceived visual
intelligence type.

The third research question aimed to reveal the correlations
between the scores obtained from the total twenty-first-century
skills scale, from the subscales of the twenty-first-century skills
scale and from the foreign language-learning technologies scale.
As seen in Table 9, there was a weak yet statistically significant
correlation between the total twenty-first-century skills scale scores
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and the foreign language-learning technologies scale scores in the
positive direction. For a correlation coefficient to be interpreted,
the p < 0.05. In this study, r < 0.2 was found and there was a very
weak correlation (Akoglu, 2018). Accordingly, as students’ twenty-
first-century skills scale scores increased, their foreign language-
learning technologies scale scores also increased. No statistically
significant correlation was found between the scores obtained from
the subscales of the twenty-first-century skills scale and the foreign
language-learning technologies scale scores.

6. Discussion

This section is structured in two parts. The first section
evaluates and discusses the issue of self-perceived intelligence
kinds in teaching Turkish as a foreign language in light of
the study’s findings. In this section, both the subjects of the
self-perceived intelligence type and twenty-first-century skills,
and the self-perceived intelligence type and foreign language-
learning technologies results are discussed in the context of
teaching Turkish as a foreign language. The second part is
introduced below.
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TABLE 7 Pairwise comparisons of the reflection and awareness subscale scores of university students obtained from the twenty-first-century skills scale
by the self perceived intelligence types.

Domain binary Mean rank Sum of ranks
Interpersonal 95 89.44 8,496.5 2,238.5 0.003*
Musical 65 67.44 4,383.5
Interpersonal 95 53.18 5,052.5 172.5 0.033*
Spatial 7 28.64 200.5
Intrapersonal 36 60.64 2,183.0 823.0 0.013*
Musical 65 45.66 2,968.0
Intrapersonal 36 24.07 866.5 51.5 0.014*
Spatial 7 11.36 79.5
Linguistic 50 66.24 3,312.0 1,213.0 0.019*
Musical 65 51.66 3,358.0
Linguistic 50 30.75 1,537.5 87.500 0.032*
Spatial 7 16.5 1155
Logical-mathematical 61 74.15 4,523.0 1,333.0 0.001*
Musical 65 53.51 3,478.0
Logical-mathematical 61 36.48 2,225.5 92.500 0.014*
Spatial 7 17.21 1205
Musical 65 67.62 4,395.0 2,250.0 0.018*
Naturalistic 89 84.72 7,540.0

*p < 0.05.

TABLE 8 Pairwise comparisons of the twenty-first-century skills scale scores of university students obtained from the twenty-first-century skills scale

by the self perceived intelligence types.

Domain binary N Mean rank Sum of ranks (9] Jo)
Interpersonal 95 89.66 8,518.0 2,217.0 0.002*
Musical 65 67.11 4,362.0
Intrapersonal 36 60.72 2,186.0 820.0 0.013*
Musical 65 45.62 2,965.0
Linguistic 50 66.76 3,338.0 1,187.0 0.013*
Musical 65 51.26 3,332.0
Logical-mathematical 61 73.84 4,504.0 1,352.0 0.002*
Musical 65 53.80 3,497.0
Logical-mathematical 61 36.36 2,218.0 100.0 0.022*
Spatial 7 18.29 128.0
Musical 65 67.96 4,417.5 2,272.5 0.023*
Naturalistic 89 84.47 7,517.5

*p < 0.05.

6.1. Discussion related with self-perceived
intelligence types

As can be seen in Table 2, the number of university students
who stated that they are more competent in self-perceived
interpersonal intelligence and naturalistic intelligence was the
highest. This result is compatible with the finding that the
highest mean score was obtained from the communication
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and collaboration subscale of the twenty-first-century skills
scale (x = 4.15) (see Table3). The finding that university
students thought they were more competent in self-perceived
interpersonal intelligence, which implied that they are open to
social learning, should be taken into account in the foreign
language-learning process. Hence, activities involving group work
should be incorporated into the foreign language education
curriculum. Along these lines, Tekiner (2005) found that

frontiersin.org



https://doi.org/10.3389/fpsyg.2023.1120701
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Karakas Kurt and Guneyli

interpersonal intelligence was the most dominant intelligence type
in university students learning a foreign language and concluded
that interpersonal intelligence is directly related to group learning
activities. Similarly, the university students who participated in
this study stated that they are more competent in interpersonal
intelligence followed by naturalistic intelligence (see Table 2). This
is a remarkable finding since it demonstrates the importance of
learning experiences outside the classroom in foreign language
teaching. Recently, Mousa (2022) revealed the positive effects of
out-of-class teaching activities on foreign language learning. Several
studies reported the positive effects of extracurricular and social
activities on student motivation and language learning in the
context of teaching Turkish language to foreigners (Kinay, 2017;
Saydam and Cangal, 2018). These findings indicate that learning
activities that activate the interpersonal intelligence type positively
affect learning Turkish as a foreign language.

In this study, the number of students whose verbal-
linguistic intelligence is dominant is less than the students
whose interpersonal intelligence, nature intelligence, musical
intelligence and mathematical intelligence are dominant (See
Table 2). According to the results of the research, the rate of
students whose verbal-linguistic intelligence is dominant is ~12%.
However, in the literature, it is emphasized that students with
verbal-linguistic intelligence will be more successful in the studies
related to the foreign language learning process and the multiple
intelligence areas of the students. Ozkan (2008) and Trilling and
Fadel (2012) determined that language abilities and potential were
best expressed by verbal intelligence. Moreover, verbal intelligence
predicts the flexibility, communication and cooperation skills
included in the “Life and Career Skills” category of twenty-first-
century skills, which prompt individuals to come together and
share ideas. In parallel, in a study where collaborative tasks that
can be applied in the online environment in teaching Turkish
as a foreign language were emphasized, Inan (2021) found that
collaborative dialogues performed in the target language in order
to prompt learners talk to each other, listen to each other and
write together helped learners control and support each other’s
language learning. In this way, the targeted acquisitions in learning
the Turkish language were achieved with activities that enable both
verbal intelligence and collaborative skills.

The results of this study indicated that interpersonal
intelligence significantly affected the problem-solving dimension
of twenty-first-century skills (See Tables 5, 6). Similarly, Kiremitci
et al. (2014) found a statistically significant positive relationship
between university students’ multiple intelligence areas and
problem-solving skills. They determined that students with
interpersonal intelligence in addition to logical and mathematical
intelligence had better problem-solving skills. On the other hand,
Kiremit¢i et al. (2014) found that people with logical-mathematical
intelligence in addition to verbal-linguistic, bodily-kinesthetic
and naturalistic intelligence were more successful in solving
problems. Students with high perceived levels of interpersonal
intelligence were found to also have high critical thinking skills
in this study (See Tables 5, 6). In parallel, Sardogan et al. (2006)
found that students with high problem-solving skills also have high
personal and social adaptation skills. Similarly, Dindar (2009)
found a positive relationship between personal adjustment and
problem-solving skills. In addition, in a study that investigated
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the relationship between teachers’ multiple intelligence domains
and their problem-solving skills, Gen¢ (2012) found a positive
correlation between teachers’ intrapersonal intelligence and their
problem-solving skills.

In this study, the twenty-first-century skill scores of the
students in the two intelligence types related to art (musical and
spatial) were lower than the students in the other intelligence
areas (see Tables 6-8). Based on this result, it is necessary to
examine the extent to which the definitions of twenty-first-century
skills overlap with artistic development or artistic competencies.
Although Erdogan (2020) states that creativity, which is an
important dimension in twenty-first-century skills, is also related
to art, she emphasizes that the relationship between twenty-first-
century skills and artistic skills needs to be examined in detail.

According to the findings in Table 4, it was revealed that
having different intelligence areas did not differentiate the use of
technology in learning Turkish as a foreign language. A similar
result in this study, that there is no significant difference in the use
of learning technologies according to multiple intelligence types, is
in line with the findings of Balakrishnan and Gan’s (2016) study.
Balakrishnan and Gan (2016) investigated the effectiveness of
students’ learning styles, i.e., intelligence types, on technology use,
and found that there are many different factors affecting it. In line
with the results of Balakrishan and Lay’s study, it was found in this
study that the foreign language-learning technologies scale scores
of the students did not differ significantly by perceived intelligence
type. Studies addressing the theory of multiple intelligences in
combination with learning technologies have generally focused on
how the theory of multiple intelligences can be integrated into
technology-oriented teaching. In these studies, it is emphasized
that each student can be more successful in the learning process
if enriched and various learning technologies that address all
intelligence types are used (Gardner and Veenema, 1996). In
parallel, Sahin Timar (2010) determined that the materials and
web-based environments prepared in accordance with the theory
of multiple intelligences thus addressed the dominant intelligence
types of the students and increased students’ success, by assisting in
students’ understanding of the subject, increasing students’ interest
in lessons, prompting students’ active participation in classes and
facilitating learning.

6.2. Discussion related with
twenty-first-century skills and language
learning technologies

In the second part of this discussion, the relationship between
two dependent variables, except for the self-perceived intelligence
type variable, is discussed. The relationship between twenty-first-
century skills and language learning technologies in the context of
teaching Turkish as a foreign language is examined on the basis of
research findings. As can be seen in Table 2 in the Results section,
university students scored an average of 4 points in the items of
all the subscales of the five point Likert type twenty-first-century
skills scale, indicating that they possess the necessary twenty-first-
century skills. In parallel, Engin and Korucuk (2021) determined
that the twenty-first-century skills of university students were
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TABLE 9 Correlations between the total twenty-first-century skills scale
scores, scores obtained from the subscales of the twenty-first-century
skills scale, and the foreign language learning technologies scale scores.

Foreign Language Learning Technologies Scale scores

Twenty-first century r p N
skills
Communication and collaboration 0.072 0.137 431
subscale
Creativity and innovation subscale 0.088 0.069 431
Critical thinking and problem 0.069 0.154 431
solving subscale
Reflection and awareness subscale 0.091 0.058 431
Total twenty-first-century skills 0.114* 0.018 431
scale

*#p < 0.05.

high. Similarly, in several other studies university students were
found to possess high twenty-first-century skills (Erdogan, 2018;
Kozikoglu and Altunova, 2018). All kinds of learning activities that
university students participate in throughout their lives in order
to develop their knowledge, skills, interests and competencies, i.e.,
lifelong learning skills, can form the basis of twenty-first-century
skills. The fact that university students were found to possess
high twenty-first-century skills was attributed to lifelong learning
(Erdogan, 2018; Kozikoglu and Altunova, 2018). In another study,
it was emphasized that lifelong learning skills not only positively
affect twenty-first-century skills but also increase academic success
(Demirel, 2009). In contrast, some studies suggested that academic
skills are slightly related or not related at all to twenty-first-
century skills. In one of these studies, Géktepe Yildiz (2020) found
that students’ academic achievement levels were weakly correlated
with some twenty-first-century skills including entrepreneurship-
innovation, information technology literacy and career awareness,
but not with other twenty-first-century skills including critical
thinking, problem-solving, social responsibility and leadership.
Similarly, as shown in Table 1, almost half of the university students
who were learning Turkish as a foreign language stated that the
final grade they received from the Turkish course was less than the
passing grade (60 out of 100), which indicated that their academic
success was low even though they were found to possess high
twenty-first-century skills. The discrepancies between the findings
of these studies can be attributed to the fact that foreign language
learning requires lifelong learning skills, establishing connections
between the content taught and daily life, and having learning
experiences outside the classroom.

The results of this study revealed that university students
have been using technology in foreign language learning at a
moderate level (see Table 3, x = 2.72). The fact that the mean
foreign language-learning technology scale score was found to
be at a medium level despite the mean twenty-first-century
skills scale score being high was attributed to students’ use of
technology for entertainment and killing time and not using it
for learning. In parallel, Coskun et al. (2007) found that even
university students studying in academic programmes that require
higher academic skills, such as medical education, use technology
primarily for entertainment (42%), secondarily to communicate
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with each other (38%), and only tertiarily for learning, working on
projects and homework (30%). The reasons underlying students’
lower use of technology for learning are worth investigating,
since understanding these reasons may guide educators and
policymakers. Ozdal et al. (2022) found that students who set
learning goals, have the motivation and make the effort to develop
learning strategies, and seek help to eliminate all kinds of problems
they face during the process were more successful than other
students in the online learning process. Thus, they concluded that
the development of online self-regulation skills for students is
as important as teachers guidance in the use of technology for
learning purposes.

The results of the correlation analyses given in Table 3 revealed
that although the learning and innovation skills scores of the
students were high, these scores did not relate to technology use
for foreign language learning. More specifically, the 4Cs, namely,
critical thinking, collaboration, communication and creativity
skills, do not significantly affect the use of technology in the foreign
language-learning process. This finding demonstrated the necessity
of involving social skills in the development of technological skills.
The effectiveness of technology-supported learning environments
that involve social skills has been brought to the forefront in some
studies (Nevgi et al., 2006; Giinindi, 2014).

6.3. Limitations of the study

One of the study’s limitations was that foreign students’ Turkish
language proficiency was assessed as a whole. Hence, further studies
that address the effects of twenty-first-century skills, perceived
intelligence types and learning technologies separately for each
language skill, i.e., listening, speaking, reading and writing, in the
context of teaching and learning Turkish as a foreign language
would be useful. Secondly, the fact that only one dimension
(learning and innovation skills-4C) of twenty-first-century skills
was addressed in this study may be seen as another limitation.
Therefore, further studies may address the other two dimensions
(life and career skills and information, media and technology
skills). Thirdly, the fact that the dominant intelligence types
of the university students who participated in this study were
determined based on students’ own experiences and perceptions
may be considered another limitation. The intelligence types
of the university students who participated in this study were
identified based on their perceptions (or self-assessment) did
not allow detailed analysis of the results. The use of technology
in language learning can be addressed in detail with a valid
and reliable scale that assesses different intelligence types. In
this way, it may be possible to further evaluate the relationship
between intelligence types and the use of technology in foreign
language learning.

7. Conclusions and recommendations

In conclusion, the results of the study revealed a weak yet
statistically significant correlation between twenty-first-century
skills and foreign language-learning technologies usage. Future
studies may focus on the relationships between the other categories
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of twenty-first-century skills, namely, life and career skills and
information, media and technology skills, and usage of foreign
language-learning technologies. Additionally, students’ scores in
twenty-first-century skills differed significantly, whereas their
scores for foreign language-learning technology did not, according
to their perceived intelligence types. Based on the finding that
the type of perceived intelligence makes a difference in twenty-
first-century skills but not in language-learning technologies, it is
important to in-crease the number of studies on the effectiveness of
intelligence in learning a foreign language.

The other twenty-first-century skills that are thought to be
related to intelligence in the literature should be researched in
light of the fact that twenty-first-century skills and language-
learning technologies have a poor relationship based on these
research findings. It is important to develop twenty-first-century
skills by associating them with all learning processes both in the
school environment and outside the school environment, rather
than thinking of them as skills to be taught. It can be inferred
that the theory of many intelligences is related to talents that
are valued today based on the conclusion that different types of
intelligence make a difference in twenty-first-century skills. Thus,
the theory of multiple intelligences is still up to date. In this
respect, it can be said that teaching methods in multiple intelligence
theory, textbooks and measurement-evaluation approaches can be
developed and used in teaching Turkish as a foreign language. In
this study, it was found that perceived intelligence type does not
affect the use of learning technologies in learning Turkish as a
foreign language. Thus, it can be suggested that research should
be conducted based on other variables. For example, whether the
environment in which the person lives or their willingness to
learn affects the use of foreign language-learning technology can
be investigated.

The pedagogical implications of this study can be summarized
as follows. The research’s findings indicate that students in higher
education possess twenty-first-century skills. Based on this finding,
it is possible to engage students in the courses and accomplish
effective foreign language acquisition if foreign language education
is carried out in accordance with modern methodologies and based
on twenty-first-century abilities. According to the research findings,
the students’ use of technology in foreign language education is
at a moderate level. Foreign language education courses could
be planned for how students can use technology more effectively
and more frequently while learning a language. Considering that
there is a difference between using technology in daily life and
using it for educational purposes, both scientific and applied
studies should be carried out especially on technology-supported
language education. In the study, it was observed that the type
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Cross-linguistic features of light verb constructions (LVCs) profile a major facet of
the typological difference between Chinese and English. By adopting a theory-
driven, context-based interpreting task, this study explores the effectiveness and
variability of translation strategies in dealing with 12 target LVCs extracted from
a Chinese—English Consecutive Interpreting test to capture effective translation
strategies fit for Chinese English-as-foreign-language (EFL) learners (N=66).
Appropriate rates and entropy values denoting variability of strategy selection are
calculated by using 12 LVC segments and nine strategies, respectively. A correlation
test is also carried out for vocabulary knowledge and the appropriate rates of
LVCs to assess the efficacy of learners’ vocabulary knowledge in interpreting
performance. Results show the general preferences for strategy selection among
Chinese EFL learners as well as typical structural patterns in LVC translation. The
degree of lightness of the light verbs exerts a reverse effect on the appropriate
rates and consistency of strategy selection, and the positive correlation between
vocabulary knowledge and LVCs' appropriate rates suggests the need to
incorporate the constructional teaching into the EFL learning curriculum. Thus
felicitous conditions of applying the strategies have been proposed.

light verbs, light verb constructions, translation strategies, Chinese-English consecutive
interpreting, variability of strategy selection

1. Introduction

Light Verb Constructions (LVCs; Grimshaw and Mester, 1988; Rosen, 1989; Butt, 1995; etc.)
are basically constituted by a semantically bleached verb (e.g., make, have, get, give) and the
action nominal complement (e.g., answer, advice, help), most typicssally denoting a motion event
or state as in (1a). Its meaning is equivalent to the counterpart synthetic verb derived from the
nominal complement as in (1b). In addition, LVCs are analogous to the ditransitive clause in
syntactic form as in (1c).

(1) a. Mike gave a kiss to his mother.

b. Mike kissed his mother.

c. Mike gave a book to his brother.

This construction exhibits a cross-linguistic feature, such as Mandarin Chinese (Huang
etal, 2014), Japanese (Grimshaw and Mester, 1988), Indo-European languages (e.g., Butt, 1995;
Golshaie, 2016; Sundquist, 2018), etc. The common features mainly include: (1) verbo-nominal
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combination; (2) semantically semi-compositional; (3) ‘light’ verbs;
and (4) ‘heavy’ nominal complements.

Yet cross-linguistic studies suggest that the licensing conditions of
LVCs vary from language to language. Nagy et al. (2019) focus on the
automatic detection of LVCs in four languages, namely, English,
German, Spanish and Hungarian; they generalize both common and
specific linguistic features from a typological perspective distinguished
by five categories, namely, statistical, lexical, morphological, syntactic,
and orthographic. Furthermore, the difference can be detected across
regional varieties of English. Ronan and Schneider (2015) carried out
an automated parser-based study to detect LVCs by inter-variety
comparison in the Great Britain component and Ireland component
in International Corpora of English. In their study, light verbs with
higher frequency are more often used in British English, whereas light
verbs with lower frequency tend to be more actively used in Irish
English (Ronan and Schneider, 2015). Similar cross-regional
investigations of Asia English versions have been carried out by
Hoffmann et al. (2011) and Mehl (2017), but show different results in
onomasiological preferences. These previous studies illustrate that
exploring the common and specific features of LVCs across languages
or varieties is weighted toward LVC detection in machine translation
and L2 acquisition.

Similar to English, Chinese possesses a robust distribution of
LVCs (Huang, 2009), especially in registers, such as official public
speeches, legislation and science and technology texts (Wang and
Zhang, 2014). As two typologically different languages, English and
Chinese have fundamental differences that are embodied in cross-
linguistic features of LVC usage, such as the presence/absence of
inflectional markers, flexibility of modifications, position of PPs,
fixedness of the combinations, etc. These discrepancies increase the
difficulties in acquisition for Chinese EFL learners, especially evident
in training their interpreting skills, which require the intellectual
capacity to instantly transform idioms, colloquialisms and collocations
into the equivalent information in the target language. Available
Chinese-English comparative studies in LVCs are mainly carried out
by Chinese researchers in the field of comparative linguistics, such as
semantic properties (Chou, 2019), formal features applied in NLP
(Wang and Zhang, 2014; Bai and Xue, 2015); syntactic formation in
relation to argument structures (Zhu, 2019), etc. These studies
compare five properties of LVCs from different aspects in the two
linguistic systems. However, despite their prevalence in both
languages, LVCs have not received much attention as formulaic
sequences in EFL learners’ translations. The fixity of LVCs is presented
as a gradient ranging from rigid to free, depending on the syntactic
variability and the degree of lexical opacity. Most of the LVCs are not
fixed enough to qualify as idioms, but the combinations of the
components and modification used are constrained. The semantic
complexities of light verbs show “greater cross-linguistic variability
than nominal one” (Foley, 2010, p. 84). Such variability across the two

Abbreviations: ASP, aspectual particle; C-E, Chinese-English; CECI, Chinese-English
consecutive interpreting; CL, classifier; COMP, complement; L, LVC segment; LV,
Light Verb; LV-ed, the past participle form of the light verb; LVC, Light Verb
Construction; MOD, modifier; MC, modern Chinese; N, noun; NA, not available;
NP, noun phrase; OC, old Chinese; PAR, particle; Prep., preposition; PP, prepositional
phrase; SD, standard deviation; TEM4, Test for English Major Grade 4; V, Verb; VK,

Vocabulary knowledge.
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languages might be the main cause of difficulties faced by Chinese EFL
learners, which attracts interest in the inappropriate usage of LVCs
and motivates explorations of corresponding strategies. Light verbs
and other high frequency verbs are thought to be a significant barrier
for EFL learners because of their limited knowledge (Altenberg and
Granger, 2001). However, such knowledge of LVCs is limited in terms
of Chinese-English translation strategies in the context of consecutive
interpreting performance. Opting for appropriate strategies of the
interpretation during learning can save processing and production
efforts when retrieving the translation equivalents (McDonald and
Carpenter, 1981; Gile, 1995), thus effortlessly bringing about better
performance. In addition, locating LVC segments in the production
of interpreting text-based sources may truly reflect LVCs usage in a
linguistic context. Considering the gaps in the literature and necessity
of the research in L2 language acquisition, this study aims to
investigate effective translation strategies fit for Chinese EFL learners
based on a Chinese-English consecutive interpreting (CECI) test. The
study addresses the following three questions:

What are the common translation strategies adopted by the
professional interpreters when treating LVC segments in
consecutive interpreting?

How are translation strategies distributed when Chinese EFL
learners deal with LVCs in the consecutive interpreting test?

How does L2 learners’ vocabulary knowledge of English LVCs affect
the translation of the target LVC segments in the consecutive
interpreting test?

The answers to these questions can help Chinese EFL learners
better understand LVCs in both languages and improve their
performances in interpreting.

2. Literature review: Comparative
studies on LVCs between English and
Chinese

In this study, the literature review primarily concentrates on
comparative studies on LVCs between Chinese and English because
translation strategies of LVCs between these two languages have not
been addressed in previous studies. This review can serve as the
foundation for the discussion of translation strategies by identifying
the typical syntacto-semantic features of LVCs in the two
target languages.

Studies on English light verbs can be traced back to nearly a
(1929)
constructions as ‘group verbs, including but not limited to light verb

century ago. Poutsma described complex predicate
constructions, which since then has begun to be noticed for its
syntacto-semantic idiosyncrasy. The term ‘light verb’ was first coined
by Jespersen (1954, p. 117) to denote semantically low-content verbs,
and ‘light verb construction’ has since become a commonly accepted
term for a bipartite complex predicate (e.g., Grimshaw and Mester,
1988; Rosen, 1989; Butt, 1995, 2003, 2010). Major disputes rest on
whether the verb must be pertinent to an isomorphic (zero-derived)
form (e.g., drink in to have a drink), a derivative (e.g., decide
(v.)—decision (n.) in to make a decision), or a verbal noun (e.g., effort
in to make an effort; e.g., Wierzbicka, 1982; Quirk et al., 1985; Algeo,
1995; Allerton, 2002; Dixon, 2005), and whether the direct object in
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the construction must be analysed as verbs or as nouns (e.g.,
Hoffmann et al., 2011).

Studies on Chinese LVCs occurred much later and has reached no
consensus on terminology and classification of the light verb. Some
use ‘formal verb’ to highlight its purely formal functions, as the
meaning of the light verb is impoverished with no semantic
contribution to the clause (e.g., Lv, 1980; Fan, 1981). Others (e.g., Yuan
and Xia, 1984; Zhu, 1985) proposed ‘delexical verb’ or ‘quasi-predicate
verb, holding that the nominal complement collocating with a light
verb must be a two-syllable verb-derived noun or modifier-head
combination. Recent Chinese LVC studies mainly center on its
syntactic representation and semantic features within Chomskyian
generative linguistic sphere (Wen and Cheng, 2007; Zhang, 2013).

A limited number of Chinese-English comparative studies by
Chinese researchers concentrate on delineating formal features of
LVCs between the two languages (Wang and Zhang, 2014; Bai and
Xue, 2015; Zhu, 2019). Under the guidance of Hierarchical Network
of Concepts Theory (Huang, 1998), Wang and Zhang (2014) targeted
Chinese-English machine translation of LVCs, taking the typical
Chinese light verb jinxing ‘make’ type as an example. Three linguistic
factors have been found to modulate the choice of syntactical structure
in Chinese-English translation as follows: the semantic category of the
light verb’'s nominal complement, the syntactical form of LVCs in the
target language, and the function of LVCs in the clause where they are
located. Three translating rules have been put forward, but their
effectiveness and applicability need to further testing. Bai and Xue
(2015) attempted to distinguish predicative verbs with vague meaning
from the true light verbs by analyzing syntactic and semantic features
and argument assignments of the latter. This approach is analogous to
Kearns (2002), in which the true light verb (e.g., give a groan) and the
vague action verb (e.g., give a demonstration) are differentiated by
testing their passivisation, WH-movement, and pronominalisation,
etc. These two studies imply that both languages are involved in the
issue of delimitation of the light verb, and syntactic and semantic
functions of the nominal complement are the key determining factors
to distinguish these two kinds of verbs.

The issue of delimitation of the light verb is aligned with grouping
their different types by means of shared semantic attributes. Bai and
Xue (2015, p. 11) rank the degree of ‘lightness’ of five major types of
Chinese predicative verbs as shown in (2) (from light to heavy), and
thus must be treated differently when annotated.

(2) GIVE > CAUSE=DO > BE > BECOME.

In the same vein, Feng (2016, p. 141) attempted to sequence five
types of Chinese light verbs in terms of the degree of
grammaticalization as in (3).

(3) CAUSE > TAKE/GET > DO > BE > BE (become/be-with)

Though the two orderings partly overlap, they differ in the
research materials, naming of the light verb groups, testing methods,
and semantic classification of major types; consequently, the results
are different. Similarly, Zhu (2019, p. 155-156) classifies light verbs
into four groups, namely, DO, CAUSE, CONSIDER, PREP (a
provisional term, indicating a type of covert light verbs that can
be used with prepositional phrases), but without sequencing likewise.
Furthermore, the naming method that mixes syntactic and semantic
attributes obscures classification.

Notably, Feng’s (2016) finding mainly comes from his substantial
diachronic analysis of old Chinese (OC) compared with modern
Chinese (MC). Interestingly, compared with LVCs in MC, those in OC
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are more similar to those in English (Feng, 2016, p. 114). For example,
the light verbs in both OC and English are silent (without phonetic
realization), which trigger syntactic shifts and give rise to semantic
changes via denominalisation or causativisation, as shown in (4-5)
(Huang, 2009, p. 2-3):

(4) English and OC denominals: yi ‘fish or to fish; shi food or eat]
fan ‘rice or have rice, yi ‘clothes or to clothé, yin ‘drink or to
drink etc.

[ve[vDO][xelw[x }/12 ‘fish]]]].

(5) English and OC causatives: bdi lose or defeat, po ‘break], hdo
‘good or to like, wdng king, to regard as a king) etc.
[ve[vCAUSE][vs[v po ‘Dreak’]]].

However, in MC, the silent light verb becomes overt and fills the
hypothesized position originally occupied with a silent category
(Huang, 2009, p. 2). Thus, the examples in (4-5) can be instantiated
by a light verb dd ‘hit’ in MC as in (6).

(6) dd yii dd fan dd bai dd po

hunt for fish buy meal hit defeat hit break

‘to do fishing to buy meals to cause to defeat to cause to break’
(Huang, 2009, p. 2)

As the two languages evolve, their typological differences emerge.
For example, the analytic/synthetic account reveals that English has a
large number of bound morphemes to denote the word property.
Several action nominal complements in English LVCs are derived
from verbs with bound morphemes, such as contribute (v.) converted
into (make a) contribution (n.), or investigate (v.) into (give an)
investigation (n.), while Chinese uses more free morphemes and has
no inflectional markers to distinguish the parts of speech. As such, the
nominal complements in Chinese LVCs are often in isomorphic (zero-
derived) form. For example, didochd (n.) ‘investigation’ in (2a) and
didochd (v.) ‘investigate’ in (7b) are identical in form.

(7) a. zuole yige diaochd
make-ASP one-CL investigation
‘made an investigation’

b. didochdle yige anzi
investigate-ASP one-CL case
‘investigated a case’

In addition, paratactic/hypotactic difference indicates that the
relationship between the components or clauses is loose and flexible in
the Chinese language but conforms to strict order with connectives in
English. In Example (8), the theme argument introduced by the Chinese
prepositional case marker dui to’ can be placed either before (8a) or after
(8b) the subject. However, the syntactic structure in (8b) is not acceptable
in English. Such difference can be explained by topic—/subject-dominant
account, that topic plays a fundamental role in Chinese clausal
constructions. In addition to the canonical syntactic structure SVO like
that in English, SOV and OSV are also prevalent in Chinese.

(8) a. CSI dui zhége anzi jinxingle digochd.

CSI to this-CL case proceed-ASP investigation.
‘CSI made an investigation of this case’
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b. dui zhége anzi, CSI jinxingle diaochd.

to this-CL case CSI proceed-ASP investigation.
“*Of this case, CSI made an investigation’

(Kuo and Ting, 2007, p. 351)

Such flexibility is similarly exemplified by ‘separable LVCs, i.e., a
verbo-nominal combination is at times embedded with other
attributive components, showing greater syntactical flexibility.

(9) zuo-le yi-gé quanmian-de zongjié
make-ASP one-CL comprehensive-MOD summary
‘give a comprehensive summary’

In (9), qudnmian ‘comprehensive’ separates the light verb zuo
‘make’ and its nominal complement zongjié ‘summary’. This term can
also be substituted by more modifiers, either simple adjectives or
complex attributive clauses. However, such property varies in degree
of flexibility and accessibility among different types of light verbs. Kuo
and Ting (2007) divided the light verbs into two types, namely, MAKE
group (e.g., jinxing ‘proceed, zuo ‘do’) and GIVE group (e.g., jidyi ‘give,
yuyl ‘give, géiyii ‘give’). It is claimed that only the insertion of
modification by the MAKE group is allowed, and not with the GIVE
group. In general, the common type of modification- such as articles,
quantifiers, possessors, or adjectives—is placed before the nominal
complement in Chinese LVCs. By contrast, Claridge (2000)
dichotomizes English LVCs into LV + NP pairings and LV + NP + PP,
such as to run the risk of. Unlike English, Chinese has no post modifier
PP like that in English. The similar component in Chinese LVC
sentences often functions as a theme argument projected by the
deverbal noun, introduced with or without a preposition. For example,

(10)  a. gonganjii dui zhége anjian jinxingle digochd

The police office to,, this-CL case proceed-ASP investigation
“The police office proceeded an investigation to this case’

b. gonganiii jinxingle zhége anjian-de didochd

The police office proceed-ASP this-CL case-MOD investigation
“The police office proceeded an investigation to this case’

In (10a), the PP dui zhége anjian ‘to this case’ comes before the
complex predicate. By comparison, in (10b), the theme argument
zhége anjian ‘this case, as a pre-nominal modifier, is placed directly
before the nominal complement didochd ‘investigation’

While Chinese LVCs allow more diversified modifiers, the article
usage, modification, and pluralization in English LVCs tend to
be more fossilized (Brinton, 2008). Such phenomena can be traced
back to the Middle English period, during which adjectival
modifications were confined to a small range of adjectives
(Matsumoto, 1999, p. 83). For several combinations, no modification
has been identified, i.e., LVCs in this situation are lexicalized into fixed
expressions, such as take effect, lose sight of, give rise to (Claridge, 2000,
p- 157-158). However, Claridge (2000, p. 158) also indicated that,
though rather rare, modification is found in well-established units
such as take full place, or find so much fault, because the noun is
salient and independent enough to be modified.

In addition, syntactic operation such as passivisation can render
the light verb and its nominal complement separable and inverted,
and is sometimes treated as a testing method to distinguish true light
verb from vague action verb as mentioned earlier (Saito and Hoshi,
2000; Kearns, 2002; Kuo and Ting, 2007). Notably, the light verb and
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its nominal complement in a true light verb construction cannot
be passivized. Such property is observed in both Chinese and English.

Another issue relates to the semantic difference between an LVC
and its simplex predicate verb. It is generally agreed that LVCs are
‘semantically more lightweight than the same word would have been
in a normal context. (Allerton, 2002, p. 172) It is the same case in
Chinese as is shown in example (11).

(11) a. zuo-le yi-gé qudnmian-de zongjié

make-ASP one-CL comprehensive-MOD summary
‘give a comprehensive summary’

b. zongjié-de hén qudnmian

summarize-PAR very comprehensively-MOD

‘to summarize fully’

In (11a), Qudnmian-de ‘comprehensive’ means that an overall
summing-up has been completed while qudnmian ‘comprehensively’
in (11b) denotes one typical property of the action ‘summarize’ For
the record, not all nominal complements can be converted into the
counterpart synthetic verb. For example, the change of effort into to
make an effort cannot be used in the form *fo effort. In this case, make
is a light verb and effort denotes an abstract event. Chinese also has a
group of specialized event nouns that cannot be converted into the
counterpart synthetic verbs, such as zhanzhéng ‘warfare, yishi
‘ceremony, shoushii ‘surgery’ (Lu, 2012).

In summary, from a broader perspective, the canonical order of
LVCs basically shared by Chinese and English is ‘the light verb +
nominal complement, with or without modifiers such as articles,
quantifiers, possessors, adjectives inserted in between. Besides, both
languages are characterized by the categorization of true light verbs
and vague action verbs, classification of event nouns, semantic
differentiation between an LVC and its simplex predicate verb. The
differences are reflected mainly in the presence or absence of
inflectional markers, flexibility of modifications, position of PPs,
fixedness of the combination, etc. These differences pose difficulties in
the comprehension of LVCs and lead to various problems in
conversion across languages. The present investigation attempts to
be carried out with this line of research to delve into translation
strategies of LVCs in the CECI test.

3. Research methodology
3.1. Research design

To capture the effective translation strategies fit for Chinese EFL
learners, we follow a theory-driven, top-down procedure in this study.
Two criteria are set, which are the guiding principles of extracting
LVCs and the common translation strategies extracted from the
professional interpreting work as the baseline for comparison. By
comparing Chinese EFL learners performance with professional
interpreting work, the predilection of translation strategy selection
can be exhibited.

3.2. Participants

Sixty-six juniors (all are Chinese natives) majoring in English
from a comprehensive university in China are selected for the study.
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The score of the National Test for English Major Grade 4 (henceforth
TEM4) taken by the end of the second academic year is adopted to
measure the participants’ general English proficiency. The passing rate
of the participants is 57% (N=66, Mean score=61.92, SD=7.90),
slightly higher than the national average level (=52.69%). To guarantee
normal distribution of the target data, we eliminate scores that are
three standard deviations above or below the mean as outfielders. At
the time of taking the interpreting test designed for the study, the
participants had taken 2years’ interpreting training, and are thus
presumed to have generally acquired basic interpreting skills,
including taking notes, memorizing strategies, analyzing,
reconstructing languages. The study protocol is approved by the ethics
review board of the university where the tests are carried out. Written
informed consent is obtained from all participants. All of the
procedures are performed in accordance with the Declaration of

Helsinki and relevant policies in China.

3.3. Materials

The testing material is a public speech at a press conference and
derived from available resource in the public domain'. The length of
the speech is approximately 3 min, 20s with 550 Chinese characters.
The speed of speech is moderate and the articulation of the speaker
is clear.

To provide a full picture of the common strategies adopted in the
authentic context of interpreting, we manually collect the translating
strategies adopted by the professional interpreters from a self-built
small-size Chinese-English parallel corpus of speeches at press
conferences held by China’s Ministry of Foreign Affairs from 1 July to
31 July, 2021 (85,495 Chinese characters, 64,456 English words, 2,658
sentence pairs). The materials are openly accessible in’.

3.4. Procedure

The interpreting test was arranged in an audio classroom. The test
was arranged as one part of the final exam of the interpreting course
at the time. The participants were first fully informed with instructions
by the course teacher. Participants were allowed to take notes while
listening to the soundtrack. The play was paused when the speech
reached the natural end, and the participants then began to translate
in the
automatically recorded.

target language. The translation works were

Given the importance of determining whether the related LVC
expressions in target language are ready for use in interpreting, an
after-test questionnaire about vocabulary knowledge is arranged right
after the interpreting test to ensure consistency of the experiment. The
items in the questionnaire are all related to the possible English
versions of the 12 target LVC segments. The participants are expected
to respond with their knowledge about those items. Based on the
“vocabulary knowledge scale” designed by Paribakht and Wesche

(1997), each item is rated in five scales: a. I have never met the

277

1 http://www.gov.cn/gongbao/content/2019/content_5377102.htm

2 https://www.fmprc.gov.cn/
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expression before; b. I have seen it before, but I do not know its
meaning; c. I have seen it before, and I think I may know its meaning;
d. I know it. Its meaning is___ (paraphrase or translation); e. I know
how to use it to make up a sentence, for example (if you choose this
one, please fill in the blank in d, too.) The full design of the after-test
questionnaire is presented in Appendix 1.

3.5. Extraction of target LVC segments and
annotation principles

Given the limited consensus on the defining features—such as
lightness of the light verb, properties of the nominal complement, and
degree of modification—the current study follows three guiding
principles in selecting and comparing relevant LVCs for the empirical
analysis. The principles are generally acknowledged by previous LVC
studies in both Chinese and English (Nagy et al., 2019; Zhu, 2019):

a. The choice of target LVCs is limited to the overt light verb and
nominal complement combination, considering the types
of modification;

b. The light verb is grammaticalized to the extent that attributes its
semantically lighter meaning and major syntactical function to the
construction as a whole;

c. The nominal complement typically denotes an action or an event,
assigning theta-roles of the arguments in the clause.

We firstly generate a frequency wordlist of verbs (n=1,424) by
using the online word parsing and processing tool Weiciyun®. Two
coders use the three guiding principles to select the light verbs from
the wordlist exhaustively and generated 928 concordance lines that
were manually scrutinized as target LVC segments in Mandarin in the
self-built Chinese-English parallel corpus translated by professional
interpreters. Their English counterparts are marked for retrieving
translation strategies. Finally, nine strategies are set as the benchmark
for comparison with learners’ versions, as listed below:

Type A: Literal translation (or transliteration).

LV + (MOD)+N -->LV + (MOD) +N.

(12) ddchéngle zhongyao gongshi
reach-ASP important common understandings
‘reached important common understandings’

Literal translation is preferred when an English LVC equivalent to
the Chinese counterpart is available. However, most cases are far more
complex due to cross-linguistic differences. Therefore, further
translation strategies are necessary to meet the needs, which are
illustrated as follows:

Type B: VP conversion.

LV + (MOD) +N -->N-derived V (+MOD).

(13) zuole yigé héxin guina
do-ASP one-CL core summary
‘summarized them up into one thing’

3 www welclyun.com
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Type C: Verb missing.
LV + (MOD+) N -->(MOD+) N.

(14) bdochi wéndingde shuangbidn(zhongméi) guanxi
maintain steady-MOD bilateral (China-US) relationship
‘steady growth of China-US relationship’

Type D: Passive voice.
LV + (MOD+) N -->(MOD+) N +be + LV-ed.

(15) quidéle fengshiio chéngguo
get-ASP a great deal accomplishments
‘a great deal has been accomplished’

Type E: Inverted LVC.
N + (MOD+) LV -->(MOD+) N+LV (+MOD).

(16) mdodun jiiifen yé jingchdng tichiude bidoxianchildi
Contflict disputes too often distinctly-MOD present out-COMP
‘from time to time problems and difficulties may have occurred’

Note that Type E is derived from a canonical LVC with the light
verb and its nominal complement inverted to form an unaccusative
clause, and the verb is often modified by an adverb of degree indicating
the gradient property. As both Chinese and English have such
syntactic structure, literal translation can be used.

Type F: Copula construction.

LV +N1(MOD) +N2 -->N1(MOD) +be + N2.

(17) bdochi zhongméi guanxi zongti wénding
keep China-US relationship general stable
‘China-US relationship is stable’

Type G: There be construction.
LV +NI1(MOD) + N2 -- > There be + N2 + Prep. + N1(MOD).

(18) jinxing yimido hiyrénde tdolin
proceed vaccine mutual recognition-MOD discussion
‘there are discussions on mutual recognition of vaccines’

Type H: PP conversion.
LV+N -->Prep. + N.

(19) zuole yigé héxin guina
do-ASP one-CL core summary
‘in conclusion’

Type I: DUI argument shifting.
DUI-NP1+LV +NP2 -->NP2-derived V + NP1.

(20) dui xiangguan jizhuangxiang jinxingle xitfts he qidnghua
tOprep. Relevant containers proceed-ASP repair and strengthen
‘(it) has repaired and strengthened the relevant containers’

The nine strategies summarized above are used as the baseline to
identify learners’ deviation from the standard or appropriate
translation strategies and to observe the different preferences in
dealing with LVCs.
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In line with the three guiding principles for selection, we also
extracted 12 Chinese LVC segments categorized into three major types
by their semantic attributes from the testing material, namely, DO, BE,
BECOME (Feng, 2005, 2016) from the testing material. Table 1 show
the segment classifications.

The English version provided here is translated on site by a
Chinese professional interpreter.

The testees’ interpreting works are recorded and transcribed after
the test (about 22,000 words in total). The basic information listed in
the transcribed texts includes the student number, name, class, and
test score. In addition, 12 target LVC segments of each testee’s version
are manually tagged by the types of strategy as stated earlier in this
section, and separately marked with tick or cross to indicate translating
appropriateness by the two raters. The general plan is to track the
proportion of frequency and the acceptability rate of each strategy
type adopted by the 12 target LVC segments in response to the first
two research questions.

3.6. Reliability

The evaluation criterion of this test follows the assessment for
Chinese undergraduate students based on interpreting process (Chen,
2017). To guarantee the reliability of the result, two professional
interpreting teachers were invited as raters to evaluate the
appropriateness of target LVCs. A reliability test is carried out and a
high degree of consensus (r=0.967) shows to ensure the consistency
of the rating system. In cases of disagreement, a third independent
rater can be invited to determine discrepancies to settle
the disagreements.

3.7. Analyzing methods

Entropy computation is used to measure variability by the 12 LVC
segments and the nine strategies, in addition to the regular descriptive
statistics to summarize the general features of the current data set, The
entropy H of a variable quantifies the degree of randomness or
variability (Cover and Thomas, 2005). The formula is presented
as below:

n

H (x)= X p(x)logp(x)

x=1

For the 12 LVC segments, x denotes each of the nine strategies,
and p(x) is estimated with the proportion of strategies that participants
have adopted for translating a given LVC segment. The entropy score
per LVC segment is a measure of how diverse strategies are used to
translate a given LVC segment. The entropy value close to zero
indicates either the translating strategies used for a given LVC segment
is relatively consistent. In contrast, high entropy means more options
have been taken in treating a given LVC segment.

For the nine strategies, x denotes each of the 12 target LVC
segments, and p(x) is estimated with the proportion of target LVC
segments that a given strategy is applied to. The entropy score per
strategy is a measure of consistency of strategy applications. The
entropy value close to zero indicates the strategy is consistently
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TABLE 1 Target Chinese LVC segments (L1-L12).

NO CH

L1 zuole yige héxin guina

10.3389/fpsyg.2023.1113973

EN TYPE

Sum them up DO

Make-ASP one-CL core summary

L2 quidéle fengshuo chéngguo A great deal has been accomplished BECOME
Get-ASP rich achievement

L3 youzhe guangfande gongtong liyl There is a broad common interest BE
Have-ASP broad-MOD common interest

L4 bdochi wéndingde shuangbian guanxi Steady growth of China-US relationship BE
Keep steady-MOD bilateral relationship

L5 bdochi zhongméi guanxi zongti wénding Maintaining the overall stability of China-US BE
Keep China-US relationship overall stability relationship

L6 maodun jiafén yé jingchang tichiade bidoxian chalai Problems and difficulties may have appeared BECOME
Problem dispute too often prominently-MOD present out-COMP

L7 dachéngle zhongyao gongshi Reached important common understandings BECOME

Reach-ASP important common sense

L8 jinxing chuoshang

Consultations between the two sides on economicand | BE

Make consultation

trade issues are still under way

L9 shixian huli gongying Deliver win-win and mutual benefits to the two BECOME
Achieve mutual benefit win-win countries

L10 tuidong zhongméi guanxide fazhdan Continue to grow China-US relationship, including BECOME
Promote China-US relationship-MOD development their economic and trade ties

L11 jinxing hudji¢ guankong Defuse their differences and manage them properly BE
Proceed solution control

L12 tuidong fithé shijiechdoliude zhongméiguanxi wénding fazhan Pursue steady and sound growth of China-US BECOME

Push fit world trend-MOD China-US relationship steady growth

relationship

applied to relatively fewer limited LVC segments. In contrast, high
entropy implies that the strategy is employed by a wider range of
LVC segments.

Entropy enjoys increasing use in the language sciences (e.g.,
Montemurro and Zanette, 2011; Gries, 2012) for its preponderance in
variability computation. It can be used for computing both categorical
and continuous variables. In addition, it is comparable across
individuals and categories due to a specific quantification of the
variability value.

In answer to the third research question, a correlation test is
carried out between English vocabulary knowledge and the
appropriate rates of LVCs in the interpreting test.

4. Results

In response to the three research questions, three sets of data are
reported: (1) distribution of translation strategies (including the
proportion of frequency and entropy values) used by the participants
for the 12 LVC segments; (2) the appropriate rates of the 12 LVC
segments and the nine translation strategies, as well as their
interrelation with the semantic attributes of light verbs; and (3) the
correlation between vocabulary knowledge of LVCs and the
interpreting score of the 12 target LVC segments.
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In general, literal translation type (A) takes up the highest
proportion in selection (54.92%), followed by Types C (10.61%), B
(6.44%) and G (6.31%; see Table 2). In terms of entropy value by LVC
segments (Figure 1), the scores of L8, 9, 10, 12 are relatively low, which
implies that when they are translated into English, the translation
strategies used by the participants are relatively consistent and mostly
centralized in Type A. These LVC segments mainly pertain to BE and
BECOME grouped by semantic attributes of the light verb. By
contrast, L1 (DO group) shows the highest entropy (H=0.643)
indicating high variability in strategy selection distributed in almost
all strategies except Types E and E For entropy value by strategies
(Figure 2), the scores of Types H, I and E are relatively low, implying
that those strategies are applied to a limited number of LVC segments.
By contrast, Type A shows the highest entropy (H=1.02) indicating
its wide application in various LVC segments.

The appropriate rates of the 12 LVC segments (Figure 3) and of
the nine translation strategies (Figure 4) are unevenly distributed. A
relatively higher rate is achieved in L3, 4, 5, 7, 10 and in Types A, B, C,
respectively, (given that only one case is translated as Type H, the
result can be ignored).

To obtain a closer look at the appropriate rate by semantic
attribute groups, we compute the grand means of appropriate rate
using the three semantic attribute groups, as shown in Figure 5. The
BECOME group has the highest rate, and the DO group has the lowest.
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TABLE 2 Raw data of translation strategies for the 12 LVC segments.

10.3389/fpsyg.2023.1113973

v Strategy A B C D) E F G H | NA? Total
L1 21(13) 14 (12) 6 (4) 1(1) 0(0) 0(0) 3(3) 0(0) 0(0) 21(0) 66 (33)
12 43(29) 0(0) 0(0) 0(0) 0(0) 5(1) 3(2) 0(0) 0(0) 15 (0) 66 (32)
L3 38 (35) 0(0) 10 (4) 0(0) 1(1) 2(0) 9(8) 0(0) 0(0) 6(0) 66 (48)
L4 35 (30) 1(0) 16 (14) 1(1) 0(0) 4(2) 0(0) 0(0) 0(0) 9(0) 66 (47)
L5 34 (28) 2(2) 8 (6) 0(0) 0(0) 11(11) 3(1) 1(1) 0(0) 7(2) 66 (51)
L6 11(9) 0(0) 1(1) 0 (0) 14 (11) 8 (4) 30 (20) 0(0) 0(0) 2(0) 66 (45)
L7 25 (19) 1(1) 37 (34) 0(0) 0(0) 1(0) 0(0) 0(0) 0(0) 2(0) 66 (54)
L8 56 (41) 0(0) 0(0) 0(0) 0(0) 0(0) 1(0) 0(0) 0(0) 9(0) 66 (41)
L9 57 (45) 0(0) 5(1) 0(0) 1(0) 0(0) 1(0) 0 (0) 0(0) 2(0) 66 (46)
L10 55 (47) 1(1) 0(0) 0(0) 1(0) 5(2) 0(0) 0(0) 0(0) 4(0) 66 (50)
L11 4(0) 31 (24) 1(1) 2(0) 0(0) 0(0) 0(0) 0(0) 24(9) 4(0) 66 (34)
L12 56 (40) 1(1) 0(0) 0(0) 0(0) 3(2) 0(0) 0(0) 0(0) 6 (0) 66 (43)
Total 435(336) 51 (41) 84 (65) 4(2) 17 (12) 39(22) 50 (34) 1(1) 24(9) 87(2) 792 (524)
Percent (%) 54,92 6.44 10.61 051 215 492 631 0.13 3.03 10.98 100

The correct number is shown in the bracket."NA refers to omissions in interpreting.

0.75 0.613 0.627 0.643
0.542 0.548 0.562

0.60 e e

0.402 0.413

0.280
0.206 0241 0244 ./
.—I—l—

0.45 - -

0.30

0.00

L8 19 112 L10 L7 12 14 L3 L11 L6 L5 11

FIGURE 1
Entropy value by LVC segments.
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FIGURE 2

Entropy value by strategies.

We also compute the grand means of entropy value by semantic
attribute groups in a similar manner, and the results are given in the
reverse order than those of the appropriate rates (Meanpo=0.643;
Meang; =0.497; Meanggcoms = 0.366). These results indicate that as the
light verb becomes more abstract, the translation appropriate rate
decreases and the variability increases (or consistency decreases) in
strategy selection. In summary, the degree of lightness of the light
verbs exerts a reverse effect on the appropriate rate and consistency of
strategy selection.

Furthermore, a correlation test is carried out between the
English vocabulary knowledge related to the 12 target LVCs and the
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appropriate rates of the 12 target LVC segments in the interpreting
test. Given that both of the testing variables are normally
distributed, and the assumption of linearity is not markedly
violated, Pearson correlations are computed to examine the two
variables. The result shows a significant correlation (r=0.272,
p<0.05). According to Cohen (1988), the vocabulary knowledge
and the appropriate rates of the 12 target LVC segments have a
positive correlation, which is considered as a close medium effect
size (r=0.3). This finding means that students with a good
command of target topic-related lexical knowledge are likely to have
high LVC scores in the interpreting test.

5. Discussion

In this section, under the background of typological
differences and syntactic and semantic properties of the
construction, we mainly discuss the achieved results from three
motivating factors proposed by the research questions: a.
preferences of strategy selection; b. structural patterns in LVC
translation; and c. relations of lexical knowledge and appropriate
use of LVCs. Thereupon, the felicitous conditions of the nine
translation strategies are summarized along with related
pedagogical implications.

5.1. Preferences of strategy selection

Different processing inclinations are identified and discerned by
observing the participants’ preferences for different translation
strategies in treating LVCs during the C-E interpreting test.

Based on our observation from the data, the most frequently-used
strategy is literal translation. The reason is obvious: literal translation
saves the processing effort so as to allocate more attention where
necessary. However, the misuse of light verbs frequently occurs, as
examples in (21):
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The appropriate rates of the 12 LVC segments (by percent).
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The appropriate rates of the nine translation strategies (by percent).

(21)  a.* ‘to have an conclusion’

‘to draw a conclusion’

b. * ‘to move stable and healthy relationship’
‘to maintain stable and healthy relationship’

Without knowledge of an equivalent LVC, the testee would
preferably choose Types B or C, which are retaining the nominal
complement only or converting the noun into a verb, respectively.
However, the potential problem of choosing Type C is that, when the
light verb is removed, no predicate is left in the clause. If the testee
cannot find a syntactic predicate for the nominal complement at the
time, an unacceptable expression may be produced. Here is an ill
version in (22):

(22) tuidong fithé shijié chaoliide zhongméi guanxi wénding fazhdn

push fit world trend-MOD China-US relationship steady growth

*...the world relationship and our development to the health
and steady...

In the translated version of L12, only a nominal complement
fazhdn ‘development’ is retained. The testee cannot reorganize the
sense relations of the source LVC segment with limited processing
capacity, and fails to properly translate the light verb tuidong
‘push’ and the complex attribute clause that modifies the
noun phrase.

The choice of Type B indicates that the participants assume that
LVCs and their counterpart synthetic verbs are interchangeable. If no
matchable LVC is available for conversion, a nominal-derived verb
might be used. However, different from the simplex verbal predicate,
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the light verb in LVCs is proposed to serve an aspectual function
(Wierzbicka, 1982), and thus the two forms are actually not identical.
However, a corpus study indicates that it is the ease and variety with
the usage rather than the semantic minuscule difference that motivates
the use or disuse (Bonial and Pollard, 2020). The data of the current
study validate the statement, given that the choice of Types B or C
shows no regular tendency.

Besides Types B and C, Type G (There be construction) is another
frequently-used strategy in translation of the target LVC segments,
especially in L6, but its appropriate rate seems low (=63.18%), as
in (23):

(23) mdodun jiiifen yé jingchdng tichiude bidoxianchuldi
problem dispute too often prominently-MOD present out-COMP
“There are conflicts and disputes that arise frequently’

This unaccusative clause is inverted from a canonical verbo-
nominal word order. The statistics shows that a preferable option to
translate such derived LVC is There-be construction for lack of a
volitional subject. However, the misuse of the construction mainly lies
in confounding the existential predicate There be with the light verb.
If a testee fails to arrange the two into an appropriate hierarchical
structure, then errors will follow, such as:

(24)  *‘there have a lot of conflicts’
*‘there are appear some disputes’
*there are still some frictions emerge’

5.2. Structural patterns in LVC translation

The statistics indicate that the appropriate rates of the 12 LVC
segments (Figure 3) are relatively high in L3, 4, 5, 7,10, and low in L1,
2,6,8,9, 11, 12. Further observation of participants’ performances
reveals that the main reason for mistranslation is the differences of
modification patterns in the two languages. Though internal
grammatical modification is a common feature in both Chinese and
English  LVCs, the
inappropriate translation.

intricate  difference  may  cause
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One major difference is that Chinese LVCs allow more diversified
modifiers, while English LVCs tend to be more fossilized. The tighter
connection of such LVCs becomes more unified such as a simplex
verb, increasing the probability of taking a post adverbial component.
In this case, strategy B is often adopted in C-E conversion. That is to
say, the Chinese separable LVCs with adjectival modification in
between may be converted into a synthetic verb counterpart with a
post adverbial modification in English as in (11), if the target language
has no equivalent LVC available in the target language. The LVC
segment L1 selected from the testing material is a similar case, as
illustrated in (24).

(25)a. zuo-le yi-gé héxin guina
make-ASP one-CL core-MOD summary.
‘sum them up.

b. *do a core summary.

In 25(a), the verb phrase ‘sum up’ is used to translate the LVC
expression in the professional version. However, a participant who
fails to find the appropriate equivalence adopts a literal translation
and overused the delexical verb ‘do’ to form an unacceptable LVC
expression. Moreover, cautious consideration is needed in that
prenominal modifications in Chinese LVCs are not always
adjectival but rather may be nominal or an expression with dual
semantic properties, such as héxin ‘core’ in Example (25). The
nominal modification functions as a genitive case and its thematic
role is assigned by the verbal noun rather than the light verb.
For example:

(26) bdochi zhongméi guanxi zongti wénding
keep China-US relationship overall stability
‘maintaining the overall stability of China-US relationship’

In (26), the verbal noun wénding ‘stability’ (NP2) retains its
semantic relationship with the nominal modifier zhongméiguanxi
‘China-US relationship’ (NP1), forming an internal semantic relation-
-assigner (NP2) - assignee/patient (NP1). When converting into
English, the common treatment is to leave NP1 behind NP2 led by a
preposition, i.e., LV + NP2 + Prep. + NP1. Given that post modification
is rare in Chinese NP, if an L2 learner is not aware of this cross-
linguistic distinction, then an erroneous translation is likely to occur
in limited working time.

Another major difference in this regard is that Chinese LVCs
are at sometimes separated by prenominal adjectival components.
However, in English, the presence/absence of the prenominal
adjectival modification may be affected by frequency and syntactic
fixity of the collocation. The nominal modifier in a Chinese
separable LVC is frequently represented by ‘DUI-insertion’ (Zhu,
2019). ‘DUT represents all the prepositional case markers, such as
dui ‘to), duiyii ‘as for’, bd ‘about’, or gén ‘along with’. This approach
is equivalent to the function of a preposition inserted in an
English LVC, introducing the patient of the verbal noun. ‘DUT is
also often inserted between the subject and the LVC, but
sometimes it may move forward to the head as the topic of the
sentence as in (27).

(27) duiyii mdodun hé fenqi jinxing huajié gudnkong
as for conflict and disagreements proceed solution control
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‘As for the differences and disagreements, we have confidence to
defuse their differences and manage them properly’

In this sentence, the theme argument mdodiin hé fenqi ‘differences
and disagreements’ of LVC introduced by a preposition duiyii ‘as for’
is topicalized and projected by the LVC segment jinxing hudjié
gudankong ‘proceed solution and control. In fact, the topicalized theme
argument semantically functions as the direct object of verbal noun
phrase hudjié gudnkong ‘solution and control. However, different from
Chinese which is a topic-prominent language, English is subject-
prominent. Hence, the common practice in dealing with the above
Chinese LVC is to translate into a canonical SVO English structure
with the verb derived from the nominal complement and the object
attained from a prepositional argument. Example (20) of Type
I illustrates this approach. Our data show that the appropriate rate of
this strategy is only 37.50%. In addition, the participants do not favour
Type I (n=24; percentage~3.03%), which implies that most testees are
not used to applying the strategy into C-E interpreting.

Another observation is that most testees prefer attributive to
adverbial modifications in their English versions. The main reason is
that literal translation is most frequently used than other strategies. In
Chinese, an attributive modification is normally placed before its head
noun, and the English version is likely to follow such word order.
Similar preference is also discussed by Fleischhauer and Neisani
(2020) in Persian separable LVCs: although their study focuses on a
different language, their findings present significance in understanding
LVCs in general. Like Persian, many Chinese adverbials are either
overtly or non-overtly derived from adjectives, as given in Example
(11). No inflectional marker is available to use to distinguish adjectives
and adverbials, which share identical lexical forms that are not
clear-cut in most cases. One typical test for distinction is to use the
post-modification particle de (1) for adjectives and de (3) for
adverbials. The internal attributive modifications in Chinese LVCs are
mainly regarded as adjectives. However, internal modifiers in LVCs do
not always share similar semantic functions with those in counterpart
synthetic verbs, as L7 shows in (28).

(28) ddchéngle zhongyao gongshi
reach-ASP important common understanding
‘reached important common understandings’

Some argue that the internal modifiers in Chinese LVCs basically
modify the whole construction rather than the nominal components.
However, in (27), ‘important’ modifies the nominal component
‘common understandings, for the adjective specifies the importance
of understanding, i.e., the mutual goal shared by the political leaders
is crucial for the future friendly negotiation. This part cannot
be paraphrased as ‘understand importantly’ Therefore, learners need
to know the felicitous conditions of the modification in the target
language to achieve proper translation.

5.3. Relations of lexical knowledge and
appropriate use of LVCs

The correlation test performed between the target LVCs
knowledge and the appropriate rates of the 12 target LVC segments
shows a significant positive result. Thus EFL learners with a good
command of target topic-related lexical knowledge are very likely to
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have high LVC score in the interpreting test. Furthermore, the grand
means of entropy value by semantic attribute groups shows that the
degree of lightness of the light verbs exerts a reverse effect on the
appropriate rate and consistency of strategy selection. Specifically, as
the light verb becomes more delexicalized, the appropriate rate in
translation decreases, and the variability increases (or consistency
decreases) in strategy selection.

This study groups 12 Chinese LVC segments into three types
based on their semantic attributes, i.e., DO, BE, BECOME, illustrated
in Table 1. According to Feng (2016), the degree of grammaticalization
can be ordered from high to low as in (28) below.

(29)DO>BE>BECOME

The appropriate rates grouped by semantic attributes (Figure 5)
are consistent with the order of the degree of grammaticalization: the
former decreases as the latter increases, and vice versa. This result
implies that the lightness of the light verb affects the equivalence of
interpreting. In addition, the entropy value computed in the same
fashion further indicates that the lightness of the light verbs might
affect strategy selection. Being semantically light yet functionally
complex, such light verb can have multiple treatments in translation.
Given that most light verbs are polysemous, and LVCs are typical for
their complex predicates with complex meanings, unskillful learners
may be easily confused in discriminating ‘light’ usage from the ‘heavy’
sense. Naturally, intermediate EFL learners may have difficulties in
such indirect and obscure matching process. As argued by Butt (2010),
the light verb in LVCs contributes a generic meaning rather than an
actual motion concept, namely, a full verb. Therefore, the degree of
lightness of the light verbs exerts a reverse effect on the appropriate
rates and consistency of strategy selection.

5.4. Felicitous conditions of the strategies
and implications on formulaic language
learning

Considering the three aspects discussed above, applicable
conditions of the nine LVC strategies are briefly shown in Figure 6.

If an LVC expression is available in both Chinese and English,
then Type A is the best option. If no direct equivalence is available in
the target language, then the major semantic bearer—the verbal
noun—may play a key role in the conversion (Types B, C, H), or
syntactic transformation may be considered (Types D, E G). Both
Chinese and English have inverted LVC, and thus literal translation

literal translation @

v <>
N

#deverbal noun
PP

passive
—_—

<&

<

<&

— B

i copular

_’tra:;?;?r‘:;ion ] <F>
<

1G4

<>

There be
FIGURE 6

—
Felicitous conditions of LVC translation strategies
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(Type E) can be used. As for the special case of Chinese non-canonical
LVC with DUI-insertion, a canonical SVO English structure (Type I)
can be used with the verb derived from the nominal complement and
the object attained from the prepositional argument.

In addition to the common translating issues illustrated above,
other minor problems occur in this test, such as morphological misuse
(especially between the nominal verbs and deverbal nouns), syntactic
variation of LVCs (such as passivity in L6), and PP shift (as illustrated
in Types H and I). Moreover, the strategy selections illustrated above
are not mutually exclusive, but work together in translation.

Apart from major linguistic factors, one’s formulaic knowledge
may also affect the selection of translation strategies. The proper use
of formulaic sequences in the target language may bridge the gap
between native speakers and L2 learners (e.g., Wray, 2002; Wood,
2010), and a few illuminating attempts to quantify pattern variability
of fomulaicity in text registers (e.g., Roemer, 2010; Forsyth and
2015). (2008)
representation’ as the basic tool to coginitively understand language.

Grabowski, Langacker considered ‘formulaic
The concept of ‘slate’ in language is represented in various linguistic
levels such as pronunciation, lexical, syntax. These modular slate
structures are believed to be the smallest unit of English language
communication. Formulaicity forms a gestalt as a holistic
representation. As mentioned in Section 5.2, English LVCs tend to
be more fossilized in contrast to those of Chinese. The fixed
combination calls for L2 learners’ awareness of formulaicity in the
target language. Formulaic sequence is neither a word nor a syntactical
structure but a lexical-syntactical continuum to construct a text. It has
low decomposability and high cohesion, which renders it considerable
advantages in bilingual transformation. However, most frequency-
driven approaches have not yet been widely applied in translation and
interpreting studies. Possibly, different formulaic constructions are
treated with no difference. The correlation test between the after-test
questionnaire on vocabulary knowledge and the LVCs appropriate
rates in the current study supports the claim that formulaic use
improves fluency and accuracy of interpreting by helping to alleviate
the limited cognitive load and promote his processing capacity to save
time (Tang and Li, 2013, 2016).

6. Conclusion

This study explores the appropriateness and variability of
translation strategies in dealing with the 12 target LVC segments by
L2 learners to capture effective translation strategies fit for Chinese
learners of English in this regard. The results show that the frequency
of use and the appropriate rates of nine types of translation strategies
are distributed unevenly; as such, preference of strategy selection
conforms to the economy principle, i.e., saving the processing effort
to allocate more attention to wherever necessary. Moreover, the
consistency between the appropriate rates and of strategy selection
grouped by semantic attributes and the order of the degree of
grammaticalization implies that the lightness of the light verb affects
the appropriateness and strategy selection of translation, i.e., the
degree of lightness of the light verbs exerts a reverse effect on the
appropriate rates and consistency of strategy selection. Meanwhile, the
positive correlation between the after-test questionnaire and
interpreting score shows that a good command of target topic-related
lexical knowledge helps to improve the interpreting performance. The
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teacher needs to determine whether the L2 learners have or have not
appropriately acquired the target expressions to determine whether it
is the strategy itself or unfamiliarity with the target expression that
leads to failure in bilingual translation. The felicitous conditions of the
nine translation strategies are thus delineated. The findings support
that cultivating the awareness of formulaicity and acquiring translation
strategies help L2 learners develop a set of matching system across
languages, and improve fluency and accuracy of C-E interpreting.

As an attempt to explore the interpreting strategies of LVC, the
current study only offers data observed from Chinese to English
translation, and not the other way around. A full picture can
be obtained if bidirectional interpreting tasks can be designed.
We hope that future studies will further probe into the issue by
providing more comprehensive experimental support.
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This study set out to examine existence of a shared-dialect effect,a phenomenon
that when a rater shares the same dialect with a candidate, the rater is more likely
to give the candidate a higher score in English speaking tests. Ten Cantonese-
speaking raters and ten Mandarin-speaking raters were selected to assess forty
Cantonese-accented and forty Mandarin-accented candidates’ oral performance
in the retelling task of the Computer-based English Listening and Speaking Test
(CELST). Besides, seven raters from each group participated in the stimulated
recall stage aiming to reveal their thought process. Quantitative results suggested
that the two rater groups were comparable in terms of internal consistency. There
were no significant differences in the scores of both candidate groups awarded by
both rater groups. The effect of interaction between candidates’ dialect and raters’
dialect was not statistically significant, indicating non-existence of such effect.
Quialitative results showed that some raters attended to candidates’ accents,
and indicated that awareness of accents and their familiarity with the accents
affected their comprehension of the speech samples and potentially influenced
their scoring process. The findings are discussed with reference to rater training,
rating scale, raters’ familiarity with candidates’ accents, raters’ attitudes toward
candidates’ accents and the task type. The main implication of this study is that
recruiting both group raters in domestic English speaking tests is warranted if the
shared-dialect effect could be duly managed.

English speaking tests, shared-dialect effect, accent, stimulated recall, retelling

Introduction

Raters’ judgment plays an indispensable part in oral performance assessments, which
may be easily affected by construct-irrelevant factors (e.g., rater bias) and bring a
detrimental effect on test fairness. However, there is a possibility that raters are affected
by various background factors that are not involved in the rating criteria during the
rating process, and those factors could introduce unwanted, construct-irrelevant variance
into ratings, thus interfering with the measurement of speakers’ actual performance
and unrightfully contributing to the score variance (McNamara, 1996; Winke, 2012).
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Those construct-irrelevant variations in scores such as bias against
non-native accents (Lindemann, 2017), also termed rater effects,
must therefore be minimized to avoid unduly influencing raters’
scoring decisions, especially in large-scale and high-stakes speaking
assessments (Winke et al., 2013; Isaacs, 2016; Kang et al,, 2019a).
Given the importance of validity and reliability in assessment
design and development, raters are supposed to refrain from any
performance-irrelevant judgments and research on the impact of
rater background characteristics on their ratings have captivated
many researchers’ attention, as the understanding of raters’ rating
behaviors is conducive to elucidating “why raters assign ratings
the way they do and what attributes or elements they still need
to improve their rating performance” (Kim, 2015, p. 241). A large
volume of research has been carried out in an attempt to investigate
the influence of various rater background characteristics on raters’
rating behaviors and cognitive process in speaking assessments,
such as raters linguistic background (Zhang and Elder, 2011;
Gui, 2012; Wei and Llosa, 2015), rater experience (Isaacs and
Thompson, 2013; Kim, 2015) and rater training (Weigle, 1998; Xi
and Mollaun, 2009; Davis, 2015), but no definite conclusion can
be reached due to the complex nature of raters’ decision-making
process. Among the listener background variables, familiarity with
the accent has increasingly garnered research interest because
listeners are likely to be confronted with a range of native
speaker accents and diverse non-native accents in various language
use contexts (Canagarajah, 2006). A considerable amount of
literature in the field of speech processing and language assessment
has investigated the impact of accent familiarity on listeners’
perceptions and judgments (Xi and Mollaun, 2011; Winke et al,
2013; Huang et al., 20165 Park, 2020). Nonetheless, there have been
few empirical investigations into the effect of accent familiarity with
a certain dialect on raters.

China is a multi-ethnical country with numerous dialects.
There are at least eight main dialects in China (Li, 1989),
among which Cantonese and Mandarin are most widely used
(Lee et al, 1996). Mandarin and Cantonese are tone languages
belonging to the Sino-Tibetan language family (Yang et al., 2020).
Mandarin is the official language of China with more than 1
billion speakers worldwide. Cantonese, as one of the most well-
known Chinese dialects, is conservatively estimated to have over 60
million speakers in the world and is mainly spoken in Guangdong
province, the Southeast region of Guangxi Province, Hongkong,
and Macau (Han et al,, 2015). In the field of applied linguistics,
Mandarin and Cantonese are generally treated as two distinct
dialects for their disparate phonological systems. For example,
in Munro et al’s (2006) study, Cantonese was treated as the
phonetic counterpart of Mandarin. A more radical view even
deems them as two languages with representative phonetic features
which can reach the international standard of bilinguals (Xing
etal, 2021). Some apparent phonological discrepancies were found
between Mandarin and Cantonese in terms of tones, vowel and
consonant sounds, as well as accents, evidenced by the fact that
there are five tones in Mandarin whereas Cantonese has practically
nine tones. When it comes to the phonetic symbol system,
the Mandarin vowel system comprises nine monophthongs,
nine diphthongs, and four triphthongs, while Cantonese has 11
monophthongs and 11 diphthongs in its vowel system and 19
initial consonants, and six final consonants in its consonant system
(Law and So, 2006). Cantonese-accented English is characterized
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by some typical pronunciation errors, such as sounds’ swallowing
(/d/,1t1,/k/,/zl), sounds’ addition, phoneme error, word or chunk
error and word stress errors (Xu and Zeng, 2015). Nevertheless, the
following acoustic properties such as the devoicing of a word-final
stop consonant (Hayes-Harb et al, 2008), the mispronunciation
of/ael/,/e/,/Al, and the improperly perceptual distance of tense
and lax vowels (Barkana and Patel, 2020) are labeled Mandarin-
accented English. Winke et al. (2013) claimed that Cantonese
and Mandarin as different language varieties might affect raters’
judgment toward speakers’ oral performance. Therefore, of interest
to this study is whether raters assign scores to examinees’
performance differentially as a result of different dialects spoken by
the rater and the candidate.

In 2011, the National Matriculation English Test (NMET)
of Guangdong province incorporated a separate component of
oral test, the Computerized English Listening and Speaking Test
(CELST), which purports to gauge candidates’ oral English ability.
The annual number of candidates for the CELST in Guangdong
NMET amounts to over 800,000 and they are from all over the
province (Zhang, 2014). Speech produced by these candidates
would inevitably be stamped with their native dialects, and human
raters invited to assess candidates’ oral performance may also be
affected by the dialects they routinely speak. Thus, there is an
urgent need to scrutinize whether there exists a shared-dialect
effect, analogous to a shared-L1 effect (Harding, 2012), between
raters and examinees in oral English proficiency tests, and whether
raters are aware of any influences of such effect on their scoring.

To the best of the authors’ knowledge, any research that
has specifically explored whether raters’ background difference in
dialects could cause noticeable differences in their ratings or make
a difference to their decision-making process in English speaking
tests is yet to be carried out in the Chinese context, which is
demonstrably a crucial question requiring an immediate answer.
Therefore, it is urgent to inquire existence of a shared-dialect effect
and to elucidate whether certain candidates are thus advantaged or
disadvantaged. The research results could advance our knowledge
of such effect and shed light on the recruitment of raters with
regional dialects in English speaking tests.

Literature review

Empirical studies on the shared-L1 effect

In the field of language testing, the term shared-L1 effect
refers to the phenomenon that a group of candidates who share
the same L1 with the speaker of the test recording can find
the listening materials more comprehensible and give a better
performance on the test (Harding, 2012; Dai and Roever, 2019),
which is analogous to the interlanguage speech intelligibility benefit
(ISIB) in the speech processing literature (Bent and Bradlow, 2003).
A probable explanation for this phenomenon might be that being
exposed to a speaker’s accent repeatedly contributes to familiarity
with that accent, which in turn facilitates comprehension of the
speaker (Bradlow and Bent, 2008; Stevenage et al,, 2012). Although
the possibility of a shared-L1 advantage and the potential for
a shared-L1 effect have aroused considerable interest in areas
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including speech perception, L2 listening comprehension and
language testing, current research has yielded mixed results.

The term ISIB refers to the benefit of a shared language
background between non-native listeners and speakers. It was
proved by Bent and Bradlow (2003) which performed perception
tests on native speakers of Chinese, Korean, English, and other
language backgrounds, asking them to listen to sentences read
in English with Chinese, Korean, and English accents. Results
indicated that native English listeners had higher word recognition
rates for sentences spoken by native than non-native speakers.
However, the non-native listeners found high-proficient non-native
speakers of the same L1 equally as intelligible as the native English
speakers. Interestingly, there seems to be an assumption that the L2
proficiency of listeners and speakers may play a role in modulating
the ISIB (Xie and Fowler, 2013). A few studies suggested that the
interlanguage speech intelligibility benefit existed more in low-
proficiency learners. For example, in a follow-up study of Bent
and Bradlow (2003), Stibbard and Lee (2006) reported that there
were no significant differences in intelligibility scores for high
proficiency non-native speakers and native speakers within each
listener group. Native speakers were not more intelligible than
non-native speakers even to their fellow native listeners. The non-
native listeners found that the non-native low-proficiency speakers
who shared their own first language was not as significantly
unintelligible as those who did not share the first language, which
suggested that the shared-L1 effect may only be taking hold when
listeners heard lower-proficiency speakers.

Additionally, from the perspective of language features, the
sheer volume of studies provides partial or little evidence to
support a shared-L1 advantage phenomenon. Some studies such
as Harding (2012), Dai and Roever (2019) found positive evidence
of the shared-L1 effect in Mandarin-L1 candidate groups through
the comparison of candidates’ performance in English listening
tests conducted with various accents. The Mandarin Chinese-L1
listeners were found distinctly advantaged on several test items
featuring a speaker with Mandarin Chinese accent. However,
studies conducted by Major et al. (2002), Kang et al. (2019b)
failed to support the shared-L1 effect argument for the Chinese-
L1 listeners scored significantly lower than other listener groups
when listening to passages recorded by speakers who shared their
native language. Other studies, such as Munro et al. (2006) have
shown the facilitative effect of L1 accent on the Japanese listeners
group on account of the fact that researchers found speeches
produced by speakers of their own language background were
easier to understand than speeches by Cantonese, Polish and
Spanish speakers. Nonetheless, in Harding’s (2012) study, the effect
of shared-L1 was not clearly observed when investigating a shared-
L1 advantage to the Japanese. The mixed findings grounded in the
above two languages could not offer full support for the existence
of the shared-L1 effect. Regarding other languages that have been
investigated, Abeywickrama (2013) found no evidence of a shared-
L1 effect by the measurement of three other language groups’
(Korea, Sri Lanka, and Brazil) comprehension of shared-L1 accent
speech via a multiple-choice (MC) TOEFL listening test whose
speech stimulus were recorded by speakers with Chinese, Korean,
Sri Lankan, and American accent. Test-takers’ comprehension
scores on the MC listening assessment were not significantly
affected by speakers’ accents and they had comparable performance
even when the input was delivered by speakers who shared the
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same native languages, suggesting that there is no shared-L1 effect.
Besides, the shared-L1 advantage has not yet been found in the
French-language background. For example, Crowther et al. (2016)
examined how listeners’ status (native, non-native) and language
background (French) influenced the raters’ (French, Mandarin) L2
comprehensibility and accentedness. Analyses of the global ratings
demonstrated that when rating the L2 speakers from the French-
language background, the French listener group did not benefit
from the shared language background compared to the Mandarin
listener group, contradicting the shared-L1 advantage.

These mixed findings reported on various languages have
shown the indeterminacy of the existence of the shared-Ll
effect, which suggests that the effect is not consistent across
language variables. The question of whether shared-L1 could
impact candidates’ performance in listening tests still remains
unknown. More importantly, prior studies predominantly focused
on the language of a certain country without the consideration
of its regional varieties” effect on research findings (Winke et al,
2013). In China, Mandarin Chinese speakers might put on diverse
local accents across the country. For fairness reasons and positive
washback of language tests, there is a necessity to examine the
effect of Chinese dialects on the interactions between listeners and
speakers under Chinese dialect cultural contexts.

The accent familiarity's effect on raters

Familiarity with a particular accent is conducive to
understanding that type of accented speech (Gass and Varonis,
1984; Tauroza and Luk, 1997; Major et al., 2002; Dai and Roever,
2019). To date, several studies have examined the influence of
accent familiarity of certain languages on raters’ rating process
and behaviors (Carey et al, 2011; Huang, 2013; Winke et al,
2013; Park, 2020). Results of following studies suggested that
raters’ familiarity with examinees accents affects the rating of
pronunciation and general speaking ability. For example, Carey
et al. (2011) demonstrated that raters who were familiar with the
candidates’ accent were more likely to assign favorable higher
pronunciation scores than raters who had little or no familiarity
with that accent, and they also tended to score candidates from
their own home country higher than candidates from a different
country. Their findings were similar to Winke and Gass (2013)
which delved into raters’ cognitive process through collecting
raters’ (Spanish, Chinese, and Korean L2 learners) comments while
rating three groups of examinees from Spanish, Chinese, or Korean
L1 backgrounds in a qualitative study. Analyses of raters’ comments
revealed that heritage language speakers had unconscious biases
in rating familiar accented speech samples. This result supported
the notion that raters’ language backgrounds, in particular heritage
language backgrounds, could influence their rating decisions. It
demonstrated the potential bias of accent familiarity on raters
scoring and also provided evidence supporting Winke et al.’s (2013)
hypothesis that accent familiarity could potentially lead to bias,
including rating reliability, though the effect may be limited and
inconsistent. However, such a clear pattern was not observed by
Park (2020) which found that ratings across three teacher groups
with different degrees of familiarity with Korean accent (heritage,
familiar, and unfamiliar) on the assessment of Korean-accented
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English exhibited high interrater reliability, and prior exposure to
foreign-accented speech affected their consistency in ratings. In
the meanwhile, by comparing the severity of the three groups, the
researcher found that non-heritage teachers were less tolerant than
heritage teachers in assessing global proficiency and accentedness,
even though there was no significant difference in the level of
severity between the familiar and unfamiliar teacher groups.

The causes of inconsistent results are likely in part due to
different methodological perspectives, the tools used to measure
familiarity, and raters’ varying perceptions of interlingual and
intralingual accents. It should be noted that the first three studies in
this section examined raters’ familiarity effect on the assessment of
L2 pronunciation by comparing rater performance while assessing
speech samples with different accents, but these studies did not
strictly control raters’ familiarity with every accent. Although
( ) investigated the familiarity’s effect with a simple accent from
different levels, the current literature is still limited and further
research should give clear evidence to illustrate the familiarity effect
on rater bias.

Raters’ perception of candidates’ accent

Contrary to the significant effect of accent familiarity
manifested in the reviewed studies, other studies failed to detect
that effect ( s s ; , H

) s R ) under various conditions. However,
it does not mean that raters’ decision-making would not be affected
by other mediating variables. It’s still necessary to further explore
the potential effect of raters’ complicated psychological course
ensconced in digital signals transmitted by scores. The deep-going
comportment can reveal the possible factors that would lead to
raters’ differential assessment decisions with different accents and
provide insights into raters’ views of the practicality of including
non-native accents in English speaking tests.

(2009,
TOEFL iBT Speaking test assigned by trained (including how to

) compared the ratings of the

score English speech samples from native-Indian speakers) and
untrained bilingual/multilingual Indian raters. Even though they
did not find a significant difference between the numerical ratings,
they discovered positive effects from undergoing the training,
which helped trained raters guard against what they claimed to
be an internal dilemma when rating speakers of familiar accents.

( ) findings were consistent with those of

(2009,

the ratings of the three rater groups. With a focus on raters

), showing no significant differences between
sharing the same LI, ( ) from the angle of teaching
experience as well as accent familiarity, investigated the two-
fold effect on raters’ self-perception. Three groups of raters who
varied on familiarity with non-native accents and language teaching
experience were recruited to evaluate speech samples spoken by
native Chinese speakers on both holistic and analytical dimensions.
Results revealed that the speakers’ accent together with teaching
experience might lead to the potential leniency effect. Given that
raters bias related to the two factors’ combining effect, it was
unclear whether accent familiarity alone could give rise to rating
), they only
investigated the influence of raters’ familiarity with accents on their

bias. In the subsequent study of (
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rating decisions. Three groups of raters with different backgrounds
(Spanish Heritage, Spanish Non-Heritage, and Chinese Heritage)
rated 28 speech samples on the overall English proficiency and
foreign accents. Raters self-reported that their accent familiarity
affected their evaluations of accentedness, and might have made
them more lenient toward speakers with familiar accents. Besides,
they expressed a strong preference for Spanish accents. Results
clearly demonstrated that being familiar with a certain type of
foreign accent facilitated the identification of that accent and
also revealed that more favorable accents in their study were
those prevalent in the language speaking country, suggesting that
positive contexts of familiarity would lead to positive bias and
vice versa ( R ; ) ). Similar findings from
)

which examined whether American and Indian raters differed in

the quantitative view were also obtained in (

their scores and scoring process with Indian test-takers’ speech
samples from the TOEFL iBT speaking tasks. No statistically
significant differences were found between Indian and American
raters in their use of the scoring criteria, their attitudes toward
Indian English, and the internal consistency and severity of the
scores. However, in-depth qualitative analysis revealed that some
Indian raters even held negative attitudes toward Indian English.
The findings of this study manifested that sharing a common
language background does not guarantee a positive evaluation of
candidates’ L2 speaking performance after all.

The inconsistent findings of quantitative and qualitative
methods are unsurprising because of the complex development
trajectories of cognitive processing in raters from various
backgrounds. This mismatch also indicated that rater bias was not
fully uncovered in reviewed studies or, alternatively, raters’ mental
process was not precisely captured for the methodological gap.

In summary, the aforementioned studies have produced
somewhat inconclusive results regarding the shared-L1 effect based
on different language backgrounds of listeners and speakers, and
existence or strength of such effect has not been fully investigated.
Scant literature has been found focusing on the impact of sharing
the same dialect between raters and candidates in English speaking
tests, let alone the potentiality for a shared-dialect effect in the
Chinese context. Although the role of raters’ accent familiarity of
certain languages in speaking assessments has received increasing
attention, more empirical research is needed to further probe the
effect of accent familiarity of dialects subsumed under one certain
language on rating performance and cognition.

Research questions

The overarching goal of this study was to explore the potential
for a shared-dialect effect in English speaking tests in the Chinese
context and to investigate whether raters were aware that the shared
dialect between raters and candidates may have an influence on
their judgment of oral performance. The present study was guided
by the following two research questions:

(1) Are there any significant differences in the scores given by
Cantonese-speaking and Mandarin-speaking rater groups to
the Mandarin candidate group and the Cantonese candidate
group on the Retelling task in the CELST?
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(2) Are trained raters aware that the shared dialect with the
candidates might impact their ratings on the Retelling task in
the CELST?

Methods

Participants

Thirty-eight postgraduates from different universities in China
were recruited as raters. Graduate students were selected because
participants from a more diverse population would introduce far
more variables (Winke et al., 2013). One half of them were heritage
speakers of Mandarin and the other half Cantonese heritage
speakers, meaning that they were immersed in the language
environment where their family members spoke that language
natively and were identified with one particular ethnic group by
it. They were all female aging from 22 to 26, none of whom had
hearing or speech disorders. All of them had been learning English
as a foreign language in China for at least 12 years. Following
the six steps training approach proposed by Bachman and Palmer
(1996, p. 222) and the calibration standard suggested by Hoskens
and Wilson (2001), only 20 raters were accredited and they were
classified into two background groups according to their dialects:
Group A (including ten Mandarin-speaking raters) and Group B
(including ten Cantonese-speaking raters). No participant reported
speaking any languages or dialects other than Cantonese, Mandarin
and English.

To avoid any influence caused by background variables,
the participants were selected on the basis of homogeneity of
their educational background, language proficiency and rating
experience. First, all raters were postgraduate students studying
in the field of applied linguistics. Second, they had all passed
Test for English Majors for Grade 8 (TEMS8) (Jin and Fan,
2011). TEM8 is a large scale and high-stakes criterion-referenced
English test, designed to assess undergraduate English majors’
language proficiency at the end of their four years professional
learning program (Zou and Xu, 2016), to check whether test-
takers’ language knowledge and capacities could meet the learning
requirements documented in the Syllabus for Test for English Majors
(Grade 8) (National Advisory Committee for Foreign Language
Teaching, 2004). Last, they all had no prior rating experience of
any oral assessments. They were informed that they should attend
both the training stage and the rating stage. Besides, 14 raters (seven
raters from each group) were invited to take part in the stimulated
recall stage based on their availability. All participants received
certain monetary rewards for their participation. Raters’ general
background information was collected with an online background
questionnaire before training, which would be introduced in the
forthcoming section. Some detailed background information of
raters is shown in Table 1.

An independent t-test performed on the familiarity with
Cantonese showed that there was a significant difference between
the two groups (t = —13.887, df = 18, p = 0.00). No significant
statistical difference was found in the means of age (f = —0.590,
df =18, p = 0.56) and years of learning English (¢ = —0.557, df = 18,
p = 0.58). Only two Mandarin-speaking raters reported that they
were neutral about Cantonese, but the rest of the raters held a
positive attitude toward Cantonese.
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Instruments

Speech samples

The speech samples for the present study were candidates’
performances on the Retelling task in the CELST in Guangdong
NMET in 2013 (Appendix A). Four subsets of samples in different
numbers were purposefully chosen from a pool of sound files by 32
listener judges who were enrolled in a MA programs at a University
in Guangdong, with either Cantonese or Mandarin background. In
order to strictly control all the speech samples to have a similar
degree of accent strength and identifiability, 32 recruited listener
judges were required to evaluate the above two mentioned indexes
of the provided speech samples with a Strength and Identifiability
of Accent Scale (Appendix B), which was designed drawing on
Ockey and French’s (2016) accent scale and the accent strength and
identification task used in Dai and Roever (2019). To guarantee
reliable accent strength and typicality, only judges who claimed
high familiarity with the two dialects in the evaluation process
and reported to be apt at dialect judgment and identification
were selected. At last, 96 valid speech samples were included and
classified into four subsets in the formal experiment.

Subset 1 included four benchmark samples, used as exemplars
of each score band of the rating scale, representing a range of
proficiency levels and performance types. Subset 2 contained 12
practice samples rated by two expert raters (who were professors of
applied linguistics and had more than eight years rating experience
of CELST) and used in training. Subset 3 consisted of 80 formal
rating samples utilized in the formal rating. Subset 4 comprised four
Cantonese-accented speech samples and four Mandarin-accented
speech samples, which were purposefully picked out from Subset 3
and used as the prompts in the stimulated recall stage. All raters
rated and commented on the same set of speech samples in the
experiment. The formal rating samples were counterbalanced in
terms of candidates’ dialect (Mandarin, Cantonese), gender, and
official NMET scores of the Retelling task. Candidates were evenly
divided into two groups based on their dialects. Each dialect group
had 20 male and 20 female candidates. Ten candidates (five males
and five females) were at each of two levels of proficiency (high and
low) within each dialect group. The two levels of proficiency were
assigned according to candidates’ NMET scores of the retelling task.
As the maximum score of the task is 24, candidates who received a
score higher than 18 were labeled high-level, and those scored lower
than 12 low-level. Samples with the same dialect, of the same gender
and of the same proficiency did not occur adjacently.

Background questionnaire

At the beginning of the study, all participants completed
a background questionnaire online (Appendix C) to obtain
participants’ demographic information and to explore their
language background. By adapting the questionnaire from Wei and
Llosa (2015), questions in this instrument aim to solicit information
concerning raters age, gender, dialect, English learning experience
and proficiency levels, exposure to Cantonese, rating experience
and academic background. In addition, participants’ familiarity
with Cantonese was also gauged on a Likert-scale ranging from
1 (strongly unfamiliar) to 5 (strongly familiar) after listening
to two pieces of speech materials with typical pronunciation
characteristics of the Cantonese accent. Similarly, a 1-5 Likert scale
(1 = strongly dislike; 5 = strongly like) was employed to investigate
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participants’ attitudes toward Cantonese. The reason why not tap
into raters’ familiarity with and attitudes toward Mandarin is that
it is the official national language and has been popularized in
China for several decades, hence generally Chinese people are much
familiar with it and hold a positive view on it.

The retelling task

The retelling task in the CELST is designed to measure
candidates’ integrated listening and speaking ability, especially the
ability to obtain information from listening materials and to process
and reconstruct information. Candidates are required to listen to a
2 min story. While listening, they are presented with a one-sentence
hint of the story. The story will be played twice. Candidates are
allowed to take notes while listening. After listening and 1 min
preparation, they should retell the story by using proper words
and sentences within 1 min. The retelling content should cover as
much information of the story as possible. The entire process of
completing a retelling task in the CELST lasts approximately 6 min.

The present study only concentrated on the retelling task
because as a typical integrated task, retelling could reflect
candidates’ use of second language in the real-life situations and
measure candidates’ speaking ability validly, thus has been widely
used in L2 oral performance assessments ( , ).

Rating criteria

Rather than using the official rating scale of retelling in
the Guangdong NMET ( ), the modified version of
the rating scale of TEM4 (Test for English Majors for Grade
4) story retelling task developed by ( ) ( )
was employed, because the official rating scale (including two
dimensions: Content and Holistic) does not require raters provide
any score on candidates’ pronunciation, which is a major concern
of the present study. Instead, Liu’s (2013) version is an analytic
rating scale, containing four conceptual dimensions: Grammar,
vocabulary and expression; Retelling content; Pronunciation and
intonation; and Fluency. There are detailed descriptions of four
different levels in each dimension. The full mark is 16 points
because each dimension spans score bands of 1 (lowest) to 4
(highest) corresponding to the different levels.

Stimulated recall

Stimulated recall was conducted to trace raters’ individual
thinking process in assigning scores. As an introspective method,
this type of verbal reporting is conducive to probing into the
complex nature of the scoring process by providing raters with
). Tt is
generally applied in studies of rater performance in speaking tests
( ,

of the recording, stimulated recall could prompt raters to recall and

recently recorded stimulus or cues ( ,
). By replaying the tape-recording or fragments

verbalize their concurrent cognitive activity when performing the
scoring task.

Procedures

This study included three stages: training, rating, and
stimulated recall. Due to the outbreak of COVID-19 pandemic,
training, and stimulated recall were carried out on Tencent Meeting,
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an application allowing users to attend a real-time interactive
online meeting. illustrates the details.

Before starting the actual rating, each participant should
undertake training. At this stage, 38 raters were provided with
the original script and the recording file of the story-retelling, the
rating criteria, benchmark samples, and practice samples. Firstly,
all raters were allocated enough time to familiarize themselves
with the task and the rating criteria. Secondly, one researcher
introduced the story-retelling task, and then illuminated the rating
criteria in detail and explained the rationale for assigning a specific
score for speech samples at each score level with the benchmark
samples. Raters could ask any questions concerning the rating scale
in order to internalize it with the help of benchmark samples.
Next, each rater was asked to rate the set of 12 practice samples
and provide legitimate reasons for their ratings individually. Later,
they compared their rating results and reasons with the scores
and rationales provided by the two expert raters. In an attempt to
simultaneously guarantee the reliability and validity of the formal
rating, only 20 raters who not only reached 80% consensus with the
agreed-upon scoring outcomes but also correctly interpreted the
rating scale reflected by their reasons for ratings were accredited
( , ; , ; ,

). Last, seven raters in each group were informed of the
procedure for stimulated recall and trained to verbalize their
thoughts. After practicing with a sample recording, no participant
reported difficulty in verbal reporting.

At the formal rating stage, raters were allowed to complete
rating independently with the rating scales at their convenience
within a certain time on the computer. They were allowed to listen
to the speech samples for more than one time if necessary.

When each of 14 selected raters completed the rating tasks,
she was arranged to converse immediately with one researcher
to undergo the stimulated recall stage individually. At this stage,
the recordings of four Cantonese-accented and four Mandarin-
accented speech samples were replayed twice to raters by the
researcher. They should award a score to the current candidate’s
performance in the same way of the rating stage and state the
reasons for that score after the first replay. Then after listening
for a second time, they were encouraged to recall what they had
been thinking about at the time of rating and speak out what
came to their minds immediately as much as possible. Leading
questions were shown below: (1) What were you thinking about
when scoring? (2) What were you thinking when listening to the
speech sample? (3) Did you find this sample difficult to understand?
Why? What factors affected your understanding? Any further ideas
or comments if raters wished to elaborate were welcomed. Raters
were free to choose any language to verbalize their thoughts, so
that they could express their ideas fluently and clearly. The whole
procedure was audio recorded, lasting for approximately 60 min.

Data analysis

Quantitative and qualitative data have been gathered for the
present study. Quantitative data consisted of 1,600 valid ratings
that were assigned by 20 raters to 80 speech samples, and
qualitative data included the voice recordings of the stimulated
recall. A combination of quantitative and qualitative methods was
used in the data analysis.
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TABLE 1 Raters’ background information.

Dialect Years of learning Familiarity with Attitude toward
English Cantonese Cantonese
A Mandarin Al 23 14 2 5
A2 25 13 2 3
A3 24 15 1 4
A4 24 14 2 4
A5 24 13 2 4
A6 25 14 1 3
A7 25 16 2 4
A8 26 16 2 4
A9 23 15 1 5
A10 22 12 2 4
B Cantonese Bl 24 15 5 5
B2 25 16 5 5
B3 26 14 5 4
B4 24 15 4 5
B5 24 14 5 4
B6 23 13 5 5
B7 23 13 4 5
B8 24 15 5 5
B9 26 16 5 5
B10 25 14 4 4

The referential meanings of the last two columns’ numbers are further elucidated in the background questionnaire section.

Stage Materials

Stage 1 Subset 1: 4 benchmark samples

Rater training ”| Subset 2: 12 practice samples

38 raters V

O Subset 3: 80 rating samples

Stage 2 (1) Dialect (40 Cantonese-speaking

Formal rating: candidates + 40 Mandarin-speaking

Group A: 10 Mandarin-speaking raters candidates),

Group B: 10 Cantonese-speaking raters (2) Gender (40 male and 40 female
candidates),
(3) Speaking proficiency (40 high
level candidates and 40 low level
candidates)

Stage 3 ll

Stimulated recall:

7 raters from each group respectively Subset 4: 8 speech samples

FIGURE 1
The procedure.

To answer RQ 1, raw data was collected by using Microsoft =~ (ANOVA) was performed to examine whether there were any
Excel spreadsheets. The interrater reliability statistics were  significant differences in the scores of two candidate groups
calculated at first and the Two-Way factorial analysis of variance  awarded by two rater groups through the software SPSS 19.0.
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To address RQ 2, an analytic inductive approach ( ,

) was adopted to analyze qualitative data collected through
stimulated recall. Themes and patterns were expected to emerge
from the data. Verbal reports were analyzed in four steps. Firstly, all
stimulated recall audio recordings were transcribed verbatim by a
research assistant majoring in language testing and double-checked
by one researcher. The essential principle of the transcription was
faithfulness. In the transcribing process, the playing of recordings
of speech samples was omitted and all spoken information on
the recordings from the scoring and reporting sessions should be
written down as much as possible. Any pause longer than 3 s was

¢

marked by a “...”. Then the transcribed texts of each rater were
entered into the qualitative data analysis software QSR NVivo 11.0.
Next, the research assistant segmented those transcripts into idea
units ( , ) independently, which were double-checked by
the researcher. For the sake of coding reliability, the researcher and
the research assistant reread all the idea units and coded them into
various themes independently. Finally, they discussed and agreed
on specific names for, and operationalization of prominent themes.

Through discussion, a consensus was reached on coding.

Findings of RQ 1

Rater reliability and descriptive statistics

An internal consistency was examined by means of reliability
analysis. Results showed that Cronbachs coefficient alpha was
0.961 and 0.988 for the scores awarded by Cantonese-speaking
and Mandarin-speaking raters, respectively. The reliability statistics
indicated that the two rater groups exhibited high internal
consistency. Furthermore, descriptive statistics for 80 candidates’
scores assigned by the two rater groups were reported in

It can be seen that for the four dimensions and the total score,
the means of scores given by the Cantonese-speaking raters were
either slightly higher or lower than those by the Mandarin-speaking
raters, yet no statistically significant difference was observed
(p = 0.171~0.809).

ANOVA results

A mixed two-factor ANOVA with raters’ dialect (the between-
subjects factor) and candidates’” dialect (the within-subjects factor)
as independent variables and the total score as the dependent
variable was initially run to test whether differences in ratings across
the two groups were statistically meaningful. It was found that
there was non-significant difference for candidates” dialect [F (1,
1) = 2.078, df = 1, p = 0.15] and raters’ dialect [F (1, 1) = 0.059,
df = 1, p = 0.81]. The interaction effect between raters’ dialect and
candidates’ dialect [F (1, 1) = 0.000, df = 1, p = 0.99] was not
statistically significant either.

In order to test whether differences in ratings along four
dimensions across the two groups were meaningful, two-factor
ANOVA was used four times. Due to multiple comparisons being
made, a Bonferroni correction was applied to the p-value with a new
threshold of 0.0125 set.
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First, using scores in Grammar, vocabulary, and expression as
the dependent variable, it was found that there was no statistically
significant main effect of candidates’ dialect [F (1, 1) =2.397,df=1,
p = 0.12], no statistically significant main effect of raters’ dialect
[F (1, 1) = 0.099, df = 1, p = 0.75], and no statistically significant
interaction effect between candidates’ dialect and raters dialect
[F (1, 1) = 0.013, df = 1, p = 0.91]. Second, as for the scores
in Retelling content, the main effect of candidates’ dialect [F (1,
1) = 0.424, df = 1, p = 0.52], the main effect of raters’ dialect
[F (1, 1) = 1.817, df = 1, p = 0.17], and the interaction between
candidates’ dialect and raters’ dialect [F (1, 1) = 0.004, df = 1,
p = 0.95] were all not statistically significant. Third, with scores in
Pronunciation and intonation as the dependent variable, the results
of ANOVA showed that the main effect of raters’ dialect [F (1,
1) = 0.523, df = 1, p = 0.47], the main effect of candidates” dialect
[F (1, 1) = 5562, df = 1, p = 0.02], and the interaction of the
candidates’ and raters’ dialect [F (1, 1) = 0.007, df = 1, p = 0.93]
were all not statistically significant. Last, using scores in Fluency as
the dependent variable, neither the between-group main effect [F
(1, 1) = 1.484, df = 1, p = 0.23], the within-group main effect [F
(1,1) = 0.089, df = 1, p = 0.77], nor the interaction effect of raters’
dialect x candidates’ dialect [F (1, 1) = 0.053, df = 1, p = 0.82] was
found statistically significant.

To summarize, the quantitative analysis indicated that neither
the main effect of raters’ dialect nor the interaction effect was
significant when candidates’ total scores and scores on each
dimension were employed as the dependent variable.

Findings of RQ 2

The current study adopted ( ) coding scheme
and made some necessary adjustments on coding categories for
some new features. Comments were drawn from both rater groups
for all eight speech samples. One researcher and the assistant read
those comments carefully and coded independently. The coding
work was done using QSR NVivo 11.0. The initial intercoder
agreement reached approximately 87%. For those incongruences
between the coding results, the researcher and the assistant
discussed thoroughly. Eventually, a perfect agreement between two
coders was achieved. Seven broad themes were identified from
analysis of raters comments, including (1) candidates’ accent;
(2) candidates’ heritage status; (3) raters’ scoring strategy; (4)
comments on pronunciation; (5) affect; (6) candidates’ voice; (7)
candidates’ intonation.

To elaborate, the first theme was raters comments on
candidates’ accents, which were further broken down into positive
and negative comments. Comments such as “the accent was great”
and “it did not impact understanding” were coded as positive.

» «

Comments such as “the accent was a bit problematic,” ... made
it difficult to score,” and “... left me an awful impression of the
candidate” were categorized as negative. Some other references only
mentioned the candidates’ accents but without further comment
were coded as neutral. Theme two (candidate’s heritage status)
was relative to comments of guessing where candidates may come
from. The third theme showed raters’ scoring strategy of paying
attention to candidates’ pronunciation in the first place. Different
from comments on candidates’ accents, raters’ positive or negative
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TABLE 2 Two-factor ANOVA results for within group analysis.

Cantonese-speaking rater group

10.3389/fpsyg.2023.1143031

Mandarin-speaking rater group

Dimension

Grammar, vocabulary 10 2.81 0.72 0.08 10 2.78 0.69 0.08 0.099 0.75
and expression

Retelling content 10 2.87 0.85 0.09 10 2.69 0.82 0.09 1.314 0.17
Pronunciation and intonation 10 2.86 0.66 0.07 10 2.93 0.69 0.08 0.523 0.47
Fluency 10 2.86 0.70 0.08 10 2.90 0.68 0.07 0.089 0.77
Total score 10 11.40 2.83 0.32 10 11.30 2.79 0.31 0.059 0.81

N, number; M, mean scores; SD, standard deviations.

TABLE 3 Summary of coding themes.

Coding category ’ Raters ’ Cantonese-speaking Mandarin-speaking ’ References Words
raters raters

1. Candidate’s accent 9 4 5 40 2,394
1.1. Positive 5 2 3 12 571
1.2. Negative 5 2 3 17 1,174
1.3. Neutral 5 3 2 11 649
2. Candidate’s heritage status 7 4 3 14 1,209
3. Rater’s scoring strategy 8 3 5 12 622
4. Comments on pronunciation 7 5 2 20 679
4.1. Positive 7 4 3 14 408
4.2. Negative 4 2 2 6 271
5. Affect 6 3 3 6 223
6. Candidate’s voice 5 1 4 6 256
7. Candidate’s intonation 4 4 0 7 496

comments on candidates’ pronunciation were coded into the fourth
coding category. The coding theme of affect related to how rater felt
while listening and rating. The ultimate two coding categories were
germane to the candidates’ voice and intonation, respectively.

The seven coding themes, the number of raters (including the
number of raters from two dialect groups) who made comments
associated with the theme, the frequency of references connected to
the theme, and the entire numbers of words used in discussing the
theme were displayed in Table 3.

The following subsections would probe into three major coding
themes relevant to the relationship between raters’ and candidates’
dialects, including (1) candidates’ accent; (2) candidates’ heritage
status; (3) raters’ scoring strategy.

The candidates’ accent

Nine of the fourteen raters reported that they noticed or made
further comments on the candidates” accents while listening and
rating. Five raters expressed a positive attitude toward accents.
Five raters conveyed negative feelings toward the issue of accent.
They commented that accents affected their comprehension of the
samples and probably influenced their rating decision. Five raters
said that they noticed the accents in the candidates’ speech, but did
not comment on this issue.

Frontiers in Psychology

Two Cantonese-speaking raters and three Mandarin-speaking
raters held a positive view of accent. They indicated that having
an accent did not matter a lot as long as it did not interfere with
understanding, as demonstrated in (1) and (2).

[1] I noticed that he had a strong accent, the Cantonese accent.
But I don’t think it mattered, as long as it did not challenge my
understanding (B8, Cantonese-speaking).

[2] When the speaker started to talk, I could easily identify
her Mandarin accent. Compared with the last speaker (a
Cantonese-accented speaker), I felt more comfortable with her
accent (A9, Mandarin-speaking).

Interestingly, a Cantonese-speaking rater (B6) and her
Mandarin-speaking counterpart (A8) seemed to display a feeling
of positive bias for familiar accents. They all noted that candidates’
speeches as a whole were not extremely difficult to understand
because they were familiar with candidates’ accents. And due to this
familiarity, they became tolerant of various difficulties during the
rating process, as shown in (3) and (4).

[3] This speech sample as a whole was slightly difficult to

understand. Although I have read the script, I don’t know why
he mentioned the words like “garden” and “milk”, so I couldn’t
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understand what he was saying. But his accent was fine to me,
because basically I'm familiar with it (B6, Cantonese-speaking).

[4] The candidate spoke slowly and his pronunciation was
not as natural as native speakers. When I listened to this sample,
the candidate’s accent reminded me of my English teacher’s speech
pattern. Her pronunciation was friendly to me and helped me

understand what she was saying (A8, Mandarin-speaking).

In contrast, two Cantonese-speaking raters and three
Mandarin-speaking raters held a negative view on candidates’
accents. Seventeen comments were coded into the negative
category. Raters expressed a general concern for candidates’
pronunciation with accents and conveyed dreadful feelings. As
illustrated in the following comments, they reported that the
annoying accent made them feel uncomfortable, unpleasant
and perplexed, leading to unfavorable impressions. They also
noted that accents affected their listening process and impeded
comprehension. A representative example can be found in the
following comment by A3. She stated that the unfamiliar strong
accent made it difficult for her to understand the candidate and
thus influenced her rating. Ultimately, she only assigned a passing
score because of the strong accent.

[5] In terms of pronunciation, his heavy accent and dialect
gave rise to all sorts of difficulties. It can significantly affect my
understanding, so he only got a passing mark (A3, Mandarin-
speaking).

Five raters commented that candidates’ pronunciation was not
accurate and excellent. They noticed an issue of accents occurring
in candidates’ performances. However, the Cantonese-speaking
raters were more likely than the Mandarin-speaking raters to
recognize the Cantonese accent and Mandarin-speaking raters were
better at identifying Mandarin accent. A pair of examples can be
found in (6) and (7).

[6] What I hear is that he had a Cantonese accent regarding
pronunciation. One thing by the way, I think most speech samples
have rhymes. I felt that the feature of rhymes at the end of every
sentence or word was like a Cantonese accent (B7, Cantonese-
speaking).

[7] The speaker’s Mandarin accent was not native-like,
because his pronunciation was not very good, the intonation was
basically flat, and his pronunciation seemed to have a strong
accent, and some words were not accurately pronounced (A3,
Mandarin-speaking).

The candidates’ heritage status

Seven raters reported wondering about the candidates’ language
of origin and guessing where they came from. Fourteen comments
were coded into this category.

In the following excerpts, one Cantonese-speaking and two
Mandarin-speaking raters discussed how they recognized accents.
B1 claimed that the Mandarin candidate’s accent was identical to
one of his friends who did not live in the Cantonese speaking area.
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[8] I can perceive that her English accent was totally different
from the English spoken by the native people of Guangdong
province. Her accent was very close to one of my friends, but she
did not belong to our ethnic group (B1, Cantonese-speaking).

Al mentioned that the typical phonetic error of mixing /n/ with
/1/ reminded her of Southern accent, as shown in (9). Her prior
experience with individuals who spoke with strong Southern accent
also made her identify the candidate’s Southern accent.

[9] This person had a strong and obvious Southern accent,
which had an effect on his pronunciation. For example, it was
related to the common pronunciation mistake in South China
that mixed /n/ with /l/. A certain phrase did give me a deep
impression, I remember it was “there was no answer”, in which
/n/ is mispronounced as /l/ by him. Anyway, it was possible that
the Southern accent had a certain influence on pronunciation

(A1, Mandarin-speaking).

Besides, A6 inferred that a candidate might be from South
China from the way how she pronounced.

[10] My first thought is that this student’s accent suggested that
she might be from the South, as her English pronunciation
was a little strange, that is, she couldn’t pronounce each sound
correctly. It seemed that she only used the front part of the tongue,
and seldom the back part (A6, Mandarin-speaking).

What is interesting about several Mandarin-speaking raters
who were unfamiliar with Cantonese is that they took some
Cantonese candidates for Indian, Thai, black American English
speakers, as shown in (11), which was in accordance with Ballard
and Winke’s (2017) finding that non-native speakers of English
always feel difficult to ascertain the origin of an accent.

[11] When I listened to it for the first and second time, I thought
that the accent of this person was very similar to Thai English.
You know, it was really difficult to understand, and it was kind
of weird (A2, Mandarin-speaking).

However, unlike the Mandarin-speaking raters who were
with the Cantonese, Cantonese-speaking
raters succeeded in identifying candidates’ heritage status, as

unfamiliar four
demonstrated in the following comments. They indicated that
notable features in candidates’ pronunciation enabled them to
determine that the candidates might come from Guangdong
province. This can be seen in the example of rater B5. She made a
speculation in (12) about where the candidate might come from
and confirmed that the candidate was a Cantonese in a short time
based on the accented pronunciation of Cantonese.

[12] After listening for just 10s, I could tell that this student must
be a Cantonese, because his pronunciation sounded odd, which
only exists in Cantonese people. For some words, the /r/ was going
to be a little bit skewed toward /l/. For instance, they pronounce
“very” as “vely”. I think these are typical features of Cantonese
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pronunciation, so I probably listened to it for the first 10 s or so

and knew he was a Cantonese (B5, Cantonese-speaking).

Raters’ scoring strategy

Among the raters who participated in the stimulated
recall session, half indicated using the strategy of prioritizing
pronunciation while scoring. They expressed the belief that if the
candidate’s pronunciation was accurate and excellent at first, it
would leave a pleasant impression on them, hence they would
assign a higher score. It appeared that candidates’ performance
in pronunciation had a significant effect on rating, as illustrated
in (13) and (14).

[13] According to the four dimensions of the rating scale, first of
all, I would assess whether his pronunciation is good and accurate
as soon as he opens his mouth. I think there was an evaluation
standard in my mind (A7, Mandarin-speaking).

[14] First of all, if he speaks out, his pronunciation is very
good, the first impression will be good, then if his intonation is
good and smooth, and 1 will definitely give him a high score (B8,
Cantonese-speaking).

Discussion

Discussion of RQ 1

The quantitative results demonstrated that there were no
appreciable differences in the consistency of each rater when
judging test performance, which was in agreement with the findings
of other studies that acceptable consistency was obtained in
the ratings of raters no matter whether they were familiar or
unfamiliar with the first language of the speaker being assessed
(Xi and Mollaun, 2011; Winke et al., 2013; Park, 2020). From a
theoretical perspective, the findings of this study offer evidence
against existence of a shared-dialect effect in rating candidates’
performance on the retelling task and bridge the gap of empirical
study on the shared-L1 effect within assessment context, especially
in the Chinese context which has thus far been the focus of little
research.

The reasonably high scoring consistency of the two rater groups
might be attributed to the training that both rater groups received.
All raters were required to participate in the training session,
which resulted in their greater understanding of the rationale
for each score. Rater training was effective in helping raters
to gain consensual understanding of the categories and criteria
represented in the rating rubric and to adopt a common frame
of reference (Saito, 2008), leading to greater improvement in the
level of agreement between raters. Furthermore, rater reliability
reflected via scores is not necessarily the sole indicator of an
accredited rater’ assessment literacy. In this research, in order to
guarantee the validity of the ratings, the training calibration test
standards incorporated expert raters’ reasons for ratings into the
measurement of their understanding of the rating scale. As a result,
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the integration of both psychometric approach and hermeneutic
approach (Petruzzi, 2008) to rater training substantially improved
the consistency and interpretability of ratings. It may not be
surprising that raters might be guided by their experience in the
rating process in the absence of rater training, and they tended to
determine scores differently based on different levels of experience
using the language being tested (Winke and Gass, 2013). Overall,
rater training seemed to have helped raters score consistently and
confidently.

The two-factor ANOVA analysis found no statistically
significant interactions between raters dialect and candidates’
dialect in the total score and in each rating category, suggesting
that the two rater groups were equivalent in the scores assigned to
the two candidate groups. These results rejected the hypothesis that
raters who share the same dialect with the candidate would give
a higher score to that candidate than those who do not. Neither
the Mandarin-speaking raters nor the Cantonese-speaking raters
showed a shared-dialect effect. These findings differed from some
published studies (Harding, 2012; Dai and Roever, 2019), but they
were aligned with previous studies showing inconsistent effects
based on a shared language background (Abeywickrama, 2013;
Crowther et al., 2016).

Aside from the aforementioned rater training, the null result
could be explained by the analytic rating scale employed in the
present study. Previous studies have found that both rating criteria
and rater training could become a crucial factor in raters’ rating
outcomes (Xi and Mollaun, 2011). Typically, raters engage in
impressionistic judgment when applying a holistic rubric to rate
test-takers’ overall speech quality (Xi and Mollaun, 2009). Since
the present study used an analytic rubric, raters had to adjust their
typical rating behavior and resort to more analytic evaluations in
judging the speaking proficiency of examinees who shared the same
dialect with them, which may have helped them engage in more
reliable and valid evaluations. Moreover, the benchmark samples
as exemplars of each score level of the rating scale could guide
the raters to determine how similar a sample was to the exemplar,
which enhanced raters’ understanding of descriptions at different
score levels. Hence, raters could articulate scores in some way
consistent with the rating scale and provide more accurate and
consistent assessments.

The findings tend to suggest that both groups of raters
were capable of rating reliably and consistently. Evaluations
of oral performance by the two rater groups resulted in the
same or roughly similar outcome in terms of aggregate scores.
While the selection of raters for the current study cannot be
deemed to represent the broader population, these findings provide
sound grounds for including both Cantonese-speaking raters and
Mandarin-speaking raters in assessing speaking ability in the
CELST. It seems that the language background of raters may not
matter for scoring purposes in a testing context, and raters from
different language backgrounds can be employed interchangeably
as long as they have been sufficiently trained.

Discussion of RQ 2

The second research question is whether raters are aware
that sharing the same dialect with the candidates might impact
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their rating process. Results from the qualitative analysis indicated
that most raters could recognize the candidates’ native dialect
by their accents. On the whole, accent had little effect on
their understanding. It appeared that Cantonese-speaking raters
were more capable of identifying candidates’ Cantonese accent,
compared with their Mandarin-speaking counterparts.

Some raters indicated that awareness of accents and their
familiarity with that accent played a role in the comprehension,
and potentially affected their scoring process. The present findings
seem to be consistent with previous research which showed that
scores were affected by accent familiarity, resulting in higher
scores (Winke and Gass, 2013; Winke et al,, 2013). For example,
the Cantonese-speaking rater (B6) displayed a feeling of positive
bias in rating candidates with familiar accent. She commented
that candidates’ speech as a whole was not extremely difficult to
understand because she was familiar with this accent. There was,
therefore, a possibility for her to become tolerant of accented
pronunciation.

Although the two rater groups did not significantly differ in
numerical ratings of candidates’ oral performance, some raters
participated in the stimulated recall stage reported that familiarity
with candidates” accents potentially affected their rating decisions.
This finding was aligned with the results of prior studies showing
discrepancies between raters’ assigned ratings and self-perceptions
(Xi and Mollaun, 2011; Huang, 2013).

These mismatching results might be due to the mediating
effect of raters’ attitudes as suggested by Huang (2013). In the
present study, Mandarin-speaking raters shared similar attitudes
toward the Cantonese accent with the Cantonese rater group. The
lack of significant difference in numerical rating may therefore be
explained by the similar attitude between the two rater groups.
Additionally, the present study focused on the retelling task, which
is an integrated task rather than a task that lay mere emphasis on the
pronunciation. The core of scoring integrated tasks is the overall
oral proficiency rather than pronunciation, which might affect
raters’ scoring decision. It is possible that a shared-dialect effect is
more of a concern with tasks that focuses on pronunciation, like
reading-aloud, than with tasks that assess comprehensive speaking
ability. Previous studies investigating a possible shared-L1 effect
in listening tests suggested that a shared-L1 effect seems to exert
different impact on various task types (Dai and Roever, 2019). As a
result, the role of task type deserves further exploration.

The potential for test bias in English oral assessment featuring
raters with regional dialects has been proved from the cognitive
perspective. It provides a foundation for further research on the
effect of regional dialects in oral tests, and suggests that a shared-
dialect effect is more likely to occur. Although such effect may
be made ‘steerable’ via rigorous training, the conflicting results
still raise a cautionary red flag that raters’ bias caused by personal
dialects requires careful monitoring.

Conclusion

In summary, the shared-dialect benefit was neither observed
with Mandarin-speaking raters nor with Cantonese-speaking
despite that
accent/dialect and indicated that awareness of accents and

raters, some raters attended to candidates’

their familiarity with the accents affected their comprehension of
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the speech samples and potentially influenced their scoring process.
The above findings add to our knowledge of the shared-dialect
benefit and support the claim that including both group raters in
the CELST is valid on the condition that rigorous rater training
has been provided.

The current study is not without limitations. First, the validity
of the whole research procedure could be improved if it was
done under normal circumstances. The outbreak of the COVID-
19 pandemic definitely reduced the effectiveness and efficiency of
the training procedure and the stimulated recall method. Second,
the current study only examined differences in rating behavior
among raters at the group level through the classical statistical
analyses, which may not be powerful enough to detect differences
at the individual level. It might be the case that a higher score
assigned by one rater to the candidate was offset by a lower score
awarded by another rater in the group, and these variations were
not captured in the current analysis treating raters as a group
(Huang et al,, 2016). As such, more sophisticated statistical analyses
such as the Multi-Faceted Rasch model should be employed in
future to gain more fine-grained insights into the rater variability.
Third, there is a small chance that rating decisions were affected
by accent familiarity, but the effect did not entirely demonstrate
in the present study. In particular, the mismatch between raters’
assigned ratings and self-perceptions demands closer examination
of raters’ decision-making process. More qualitative data should
be collected through other methods (like interview) to triangulate
the findings. Finally, since the raters in this study were all young
inexperienced female postgraduates, future studies could employ
male and/or experienced raters to improve generalizability of the
present findings.
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Introduction: Research on collocations has become an essential issue in L2
acquisition and cognitive psychology. Previous studies have mainly focused on
phonographic languages such as English, Swedish, and German, and primarily
discussed the effect of semantic transparency and translational congruency.
However, these studies have lacked (1) an analysis of the interactions between
presentation modalities (visual vs. auditory) and the semantic transparency and
translational congruency, and (2) a discussion of an ideographic language, such
as Chinese and Japanese.

Methods: We conducted an experiment with 36 Chinese Japanese-as-a-Foreign-
Language learners to examine the processing of Japanese collocations. In the
experiment, we manipulated the presentation modality, semantic transparency,
and translational congruency during a lexical judgment task.

Results: Data analysis using linear mixed-effects models revealed the following.
(1) In both conditions of semantic transparency and translational congruency,
the auditory presentation was associated with longer reaction times than the
visual presentation. (2) In the visual presentation condition, neither semantic
transparency nor translational congruency showed significant effects. (3) In
the auditory presentation condition, the reaction time for collocations with
high semantic transparency tended to be longer than that for collocations
with medium semantic transparency and significantly longer than that for
collocations with low semantic transparency. The reaction time for collocations
with congruent translation was longer than that for collocations with incongruent
translation.

Discussion: These results support the dual-route model of Japanese
collocational processing by Chinese Japanese-as-a-Foreign-Language learners.
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Our findings suggest that whether the analytic or holistic processing dominates is
closely related to the learners’ knowledge of Chinese and Japanese Kanji words
and strongly influenced by the presentation modality, semantic transparency, and
translational congruency.

Japanese collocational processing, translational congruency, Chinese JFL learners,
presentation modality, semantic transparency

1. Introduction

When learners engage in language activities in a second
language (L2), grammatical knowledge and vocabulary knowledge
play an essential role (Bernhardt, 2005; Jeon and Yamashita, 2014).
Collocation is one of the key points in assessing learners’ vocabulary
proficiency (e.g., Pawley and Syder, 1983; Nation, 2013; Koizumi
and In'nami, 2020; Du et al., 2022). However, it has been noted that
mastering collocations is challenging, even for advanced foreign
language learners (Laufer and Waldman, 2011). Therefore, research
on collocations has attracted attention as an essential issue in L2
acquisition and cognitive psychology (Ijellmer, 1991).

Previous studies have shown that factors such as frequency of
use, native language (L1), and L2 proficiency affect the processing
of L2 collocations (e.g., Sprenger et al.,, 2006; Yamashita and Jiang,
2010; Wolter and Gyllstad, 2011; Wolter and Yamashita, 2015,
2018; Zhang and Fang, 2020; Fei and Song, 2021; Jiang, 2022;
Song and Fei, 2022). In particular, the research focuses on the co-
occurrence strength of each constituent word of the collocation and
the bilingual translational relationship, i.e., semantic transparency
and translational congruency. Semantic transparency is the degree
to which the meaning of a collocation can be inferred from its parts,
while translational congruency refers to the fact that the collocation
meaning can be translated or inferred with the aid of L1 (e.g.,
Gunther et al., 2020; Song and Fei, 2022).

Previous studies have focused on phonographic languages such
as English, Swedish and German (e.g., Wolter and Gyllstad, 2011;
Garibyan et al,, 2022), some involving Japanese learners of English
(e.g., Yamashita and Jiang, 2010), and Chinese learners of English
(e.g., Zhang and Fang, 20205 Jiang, 2022). However, there is almost
no research on Chinese learners of Japanese (Fei and Song, 2021).
Since Chinese and Japanese use Chinese characters, an ideographic
writing system, it is clear that Chinese learners of Japanese are
strongly influenced by their knowledge of Chinese characters in
their lexical processing of Japanese (e.g., Matsumi et al, 2012
Hsieh et al, 2017, 20215 Fei et al,, 2022). Therefore, the processing
of Japanese collocations consisting of several words by Chinese
learners is expected to be complex, and it is possible that different
mechanisms would be observed during the processing of Japanese
collocations in Chinese learners.

Based on the research results of L2 collocational processing,
especially the research results of the collocational processing by
Chinese English learners and the lexical processing by Chinese
Japanese-as-a-Foreign-Language (JFL) learners, this study aims to
clarify the effects of semantic transparency, an essential linguistic
characteristic, and translational congruency, which is closely
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related to bilingualism, upon both visual and auditory presentation
of test items. In this study, we explore the lexical processing of
Japanese collocations, provide new empirical evidence for the study
of collocational processing from the perspective of ideographic
characters, and offer suggestions for teachers on how to improve
Chinese JFL learners’ acquisition of Japanese collocations.

2. Literature review

2.1. Definition and classification of
collocations

From a broad perspective, a collocation is defined as the co-
occurrence relationship between words (Sinclair, 1991). In other
words, collocations include lexical, grammatical, and contextual
elements and are characterized by structural stability, formal unity,
and usage restrictiveness (Wray, 2002). For example, the Japanese
verb ‘%53 (nageru), throw” is used in collocations such as
“F%3%!F3 (ishi-wo-nageru), throw a stone”; “HR#7%#%(F3 (shisen-
wo-nageru), throw a glance”; “EEERITE (fude-wo-nageru), throw
the pen and give up writing”; “Et&#%(F3 (saji-wo-nageru), beyond
remedy.” All these collocations exist in Japanese but differ in co-
occurrence relationship and the relationship between individual
constituents and the overall meaning.

According to the definitions in previous studies of
phonographic languages (Nattinger and DeCarrico, 1992),

collocations in Japanese were classified into three types by Miyoshi
(2007). The three types are collocations with high semantic
transparency, collocations with medium semantic transparency,
and collocations with low semantic transparency. Collocations
with high semantic transparency (“B%%(f%”) are free word
combinations characterized by the lowest strength of linkage
between the individual constituent words. Collocations with
medium semantic transparency (“1R##%3%(F3”) are somewhat
fixed word combinations, and the strength of linkage between its
individual constituents is medium. Collocations with low semantic
transparency (“E&&1F3”; “®%&IkF3”) are wholly fixed word
combinations, and the strength of linkage between the individual
constituent words is the strongest. Furthermore, collocations with
low semantic transparency were subdivided into figurative idioms
and genuine idioms. A figurative idiom’s meaning can be inferred
from the meanings of its individual constituents (“E%i%(13”),
while a genuine idiom’s meaning cannot be inferred (“RZ# [53”).
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The above classification is based on the linguistic characteristics
of Japanese. How can the above collocations be classified taking
into account the relationship between Chinese and Japanese
languages? Matsumi et al. (2012) revealed that the morphological,
phonological, and semantic information of L1 Chinese characters
significantly impacts Chinese learners’ processing of Japanese Kanji
words. Through behavioral experiments and fMRI scanning, [Hsieh
et al. (2021) also confirmed that Chinese-Japanese cognate word
processing showed longer reaction time and greater activation in
the supplementary motor area than L2 control word processing.
Therefore, it is essential to classify collocations according to
whether or not the Japanese meaning can be inferred from
the Chinese meanings of the individual constituent words. Fei
and Song (2021) categorized collocations in Japanese into those
with matching and non-matching bilingual translations between
Chinese and Japanese. In the case of the three types of collocations
mentioned above, namely, collocations with high semantic
transparency, collocations with medium semantic transparency,
and figurative idioms (one subtype of the collocation with low
semantic transparency), Chinese learners can infer the overall
meaning of the collocation with the aid of L1. In contrast, as
for genuine idioms (another subtype of the collocation with low
semantic transparency), Chinese learners cannot infer the overall
meaning of the collocation with the aid of L1.

More specifically, the semantic transparency of the three
collocations “BZ&(IFB” “IRFEIRTE” “E%&KIIZ” progressively
decreases. “A%XIF3” can be translated as “¥3#54i°k (rengdiao-
shitou),” and “R#7%&3&(F3” can be translated as “PtEHL (touqu-
shixian),” both retaining the complete or partial original meanings
of Chinese characters. Therefore, the overall meaning can be
inferred based on the knowledge of L1 Chinese. The literal meaning
of “®%i%F3” can be interpreted as “F’E (qibi), throw away the
pen” and it can be further speculated that its overall meaning
is “Pi#&#A5 (zhongtu-gixie).” In contrast, the literal meaning
of “B%&#IF3) which is also of low semantic transparency, can
be interpreted as “F”J (qishao),” and after further speculation
can be interpreted as “NHZH (bu-chifan), do not eat.” It is
impossible to use the knowledge of L1 to guess right about
the meaning of this collocation. Thus it belongs to incongruent
translational collocation.

According to the above analysis, it is clear that semantic
transparency is a linguistic characteristic of the language itself,
while translational congruency is a linguistic characteristic
involving two languages. On the basis of the existing research
results about collocational processing and the specific
characteristics of Japanese collocations, this study comprehensively
investigates Japanese collocational processing and compares
the results with those about the collocational processing of
phonographic languages (such as English and German, but
not Hindi and Urdu) and the lexical processing of ideographic
languages.

2.2. Collocational processing

2.2.1. Hypotheses about the collocational
processing model

Regarding language processing, Sinclair (1991) proposed two
principles: the “open choice principle,” under which constituent
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words are processed according to grammatical rules, and the
“idiom principle,” under which pre-existing linguistic expressions
are processed as a single entity. In addition, Wray (2002) identified
two patterns of language processing: analytical processing based
on syntactic knowledge and holistic processing using formulaic
sequences. It is assumed that these two strategies are used properly
when processing languages, and the “idiom principle” is said to
have the advantage of reducing cognitive burden. Pawley and
Syder (1983) argued that since native speakers have more than
thousands of formulaic sequences, including the collocations stored
in their mental lexicon, they can process language quickly and
accurately. In contrast, L2 learners’ mental lexicon stores fewer
formulaic sequences and is more inclined to follow the “open choice
principle” during L2 processing (Jiang, 2022).

Farrokh (2012) pointed out that in L2 acquisition, learners
learn collocations analytically or holistically, depending on the
level of semantic transparency. This argument was consistent
with the two patterns of language processing mentioned above.
In previous studies, there has been debate over whether or not
collocations are stored as a whole in the learner’s mental lexicon.
The main arguments are the full-listing model (e.g., Seidenberg
and Gonnerman, 2000; Jiang and Nekrasova, 2007; Conklin and
Schmitt, 2008), the decompositional model (e.g., Schmitt and
Underwood, 2004; Brooks and Cid de Garcia, 2015), and the dual-
route model (e.g., Sprenger et al., 2006; MacGregor and Shtyrov,
2013; Chen et al., 2020).

Previous studies have discussed collocational processing,
mainly using reaction times and accuracy rates as indices. Suppose
that the reaction time for formulaic sequences is shorter than
that for atypical expressions. In that case, the formulaic sequences
are stored in the learner’s mental lexicon as a whole, and then
a full-listing model is supported. On the other hand, if there is
no significant difference in reaction time for formulaic sequences
and atypical expressions, formulaic sequences are also processed
based on syntactic knowledge, and the decompositional model
is supported. According to Zhang et al. (2021), many studies
supported the full-listing model. However, Xu and Wang (2015)
argued that the “shorter reaction time” may not be direct evidence
of the full-listing model. They pointed out that the highly frequent
co-occurrence seen in collocations may result in a stronger linkage
between its constituent words, thus improving the efficiency of
processing the collocations for L2 learners and reflecting a shorter
reaction time. Nevertheless, this does not entirely imply that
collocations with short reaction times are stored in the mental
lexicon as a lexical entry. Each constituent word may still be
stored separately in the mental lexicon, but the processing speed
becomes faster because of the strong linkage. This led to the
question of the validity of the full-listing model. Therefore, the
dual-route model, in which the decompositional model and the
full-listing model coexist, was proposed. Many studies tried to find
out which processing model is dominant by manipulating various
factors (e.g., Sosa and MacFarlane, 2002; Wolter and Gyllstad, 2011;
Fang and Zhang, 2021).

Regarding the L2 lexical processing model, Kroll and Stewart
(1994) proposed the revised hierarchical model, which has been
widely used. This model clearly proposes that the L2 lexicon is
independent and shares conceptual representation with L1. This
model is suitable for studying languages with relatively independent
glyphs and sounds, such as Chinese and Japanese (Fei et al,, 2022).
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Sharing Chinese character representations may make Japanese
collocational processing by Chinese learners more closely related
to their L1. Therefore, it is necessary to focus on bilingual
representation activation when exploring the Japanese collocational
processing model. In addition, previous studies mainly explored
the selection of the full-listing model or the decompositional
model based on reaction time. The revised hierarchical model
is also based on reaction time to show the processing path
between two languages. Based on these, the present study aims
to systematically explore the model of Chinese JFLs Japanese
collocational processing by describing the representational links
between Chinese and Japanese bilingual mental lexicon.

2.2.2. Factors affecting L2 collocational
processing

Factors affecting L2 collocational processing have been
divided into two main categories. They are internal factors such
as frequency of use, semantic transparency, and translational
congruency, and external factors other than the collocation, such
as L2 proficiency, context, and presentation modality.

It has already been shown that frequency of use strongly
influences the acquisition and processing of L2, and there is a
common understanding among studies to date. Research results
showed that the frequency of collocation use had an effect, using
eye movements as a measure of eye tracking (e.g., Siyanova et al,,
2011) and reaction times (e.g., Wolter and Gyllstad, 2013). More
precisely, collocations used more frequently showed a processing
advantage over collocations used less frequently.

It was found that semantic transparency affects L2 collocational
processing. Collocations with low semantic transparency were
observed to be associated with shorter reaction times than
collocations with high semantic transparency (Libben et al., 2003;
Brooks and Cid de Garcia, 2015; Chen et al., 2020). Collocations
with low semantic transparency, such as formulaic sequences and
idioms, were more likely to be processed by the full-listing model.
On the other hand, results were also reported where semantic
transparency did not significantly affect L2 collocational processing
(Frisson et al,, 2008). In this regard, Zhang et al. (2021) conducted
a priming task under different SOA (stimulus onset asynchrony)
conditions (200 ms, 400 ms, and 600 ms), and their results
suggested that the effect of semantic transparency was weakened by
the processing time of collocations. Chen et al. (2020) also showed
that the effect of semantic transparency is influenced by factors
such as the frequency of use. Therefore, the influence of semantic
transparency should be examined together with other factors.

Additionally, it has been shown that translational congruency,
which reflects the relationship between L1 and L2, affects
collocational processing. It was observed that the reaction time
was shorter when the bilingual translation of collocation matched
(i.e., congruent translational collocation) than when it did not
(e.g., Yamashita and Jiang, 2010; Wolter and Gyllstad, 2011; Zhang,
2017). On the other hand, similar to semantic transparency, some
studies reported that translational congruency had no effect on
reaction time (e.g., Fang and Zhang, 2019; Fei and Song, 2021).
It was noted that the effect of translation congruency is affected
by the linguistic distance (i.e., degree of the actual difference)
between the two languages (Wolter and Yamashita, 2015) and the
judgment criteria for translational congruency (Zhang and Fang,
2020). Studies focused on phonographic language learners, and few
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discussed about ideographic Chinese characters. Considering the
sharing of some Chinese character representations and the short
linguistic distance (see Chai and Bao, 2023), different results may
be found in Chinese-Japanese bilingual research.

In addition to internal factors due to the linguistic
characteristics of collocation, the influence of external factors
also cannot be ignored. Pawley and Syder (2000) pointed out that
the more fluent the speaker is, the more pauses are placed between
phrases, and there are almost no breaks in sound due to pauses
or hesitation within phrases. It can be inferred that learners’ L2
proficiency affects their processing of collocations. In this regard,
experimental studies that manipulated learners’ L2 proficiency
demonstrated that proficiency affects collocational processing and
how frequency of use, semantic transparency, and translational
congruency function (Wolter and Yamashita, 2018; Zhang and
Fang, 2020). Therefore, if language ability is not taken as a factor
when exploring collocational processing, it is necessary to control
the language ability of participants. Furthermore, it was reported
that context affects the influences of semantic transparency
and translational congruency on collocational processing (Jiang
and Nekrasova, 2007; Cervera and Rosell, 2015). It was shown
that context relatively weakly affected semantic transparency’s
influence, while it significantly affected translational congruency’s
influence on collocational processing (Song and Fei, 2022).

Whether discussing internal or external factors, most of
the studies examined the processing of collocations using the
visual presentation condition. A previous study using an auditory
presentation condition reported that semantic transparency had a
strong effect on the processing of Japanese collocations by Chinese
learners of Japanese, while translational congruency had a weak
effect (Fei and Song, 2021). Zhang and Fang (2020) pointed out
that the influence of each factor depends on the experimental
paradigm. Further studies are needed to examine how different
presentation modalities change the effects of semantic transparency
and translational congruency on collocational processing.

2.3. Objectives and issues of this study

According to the literature review of previous studies, the
following three points became clear. First, most studies dealt
with phonographic languages, and only a few studies dealt
with languages that use ideographic Chinese characters. Second,
the effect of the frequency of use of L2 was consistently
observed in all the studies. Third, semantic transparency and
translational congruency affected collocational processing in the
visually presented condition, but how they affect collocational
processing depended on the context. However, the results of
using the auditory presentation modality and the interactions
between presentation modalities and the linguistic characteristics of
collocations have not been extensively investigated. We believe that
collocational processing can be clarified by examining these issues.
In particular, exploring these issues can further demonstrate how
the decompositional model and the full-listing model can co-exist.

Based on these results, this study examines the following three
research questions.

RQl. How do presentation modality (visual vs. auditory)
and semantic transparency interact to affect the semantic
processing of Japanese collocations?
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RQ2. How do presentation modality and translational
congruency interact to affect the semantic processing of
Japanese collocations?

RQ3. What kinds of Japanese collocational processing models
do Chinese JFL learners follow?

3. Materials and methods

3.1. Participants

A total of 36 advanced Chinese JFL learners (female, 22;
male, 14) participated in the experiment. The average age of the
participants was 24.7 years old, and all were enrolled in graduate
school in China. All participants began studying Japanese in their
first year of college, with an average of 5.9 years of Japanese
language study. All participants had normal vision (corrected)
and hearing. And all had attained Japanese-Language Proficiency
Test (JLPT) N1 certificate (the most difficult level, the ability
to understand Japanese used in various circumstances). The
participants were randomly divided into an auditory presentation
experimental group and a visual presentation experimental
group. Ten participants (auditory presentation, 4) had experience
attending Japanese universities as exchange students. Table 1
reported the N1 mean score, the self-report of Chinese and
Japanese proficiency, the length of studying abroad, and Japanese
usage frequency (referred to The Language History Questionnaire,

10.3389/fpsyg.2023.1142411

LHQ-3, see Li et al, 2020) of participants in the case of
different presentation modalities. The independent samples ¢-test
for every indicator showed no significant difference between the
two groups (ps > 0.05). Each condition excluded the influence
of test differences on the experimental results as much as
possible.

After the experimenter’s detailed explanation of the study, all
participants voluntarily signed the informed consent form, which
clearly states that the experimental data will only be used for
academic research and the personal information of the participants
will never be disclosed to others. At the end of the experiment, all
participants received a reward of 30 yuan.

3.2. Design

The present study employed a lexical decision task to
compare our results with those of previous studies. Using
linear mixed-effects models (LMMs), we aimed to examine the
effects of semantic transparency and translational congruency on
L2 Japanese collocational processing by advanced Chinese JFL
learners. In our experimental design the presentation modality
and semantic transparency, or the presentation modality and
translational congruency, were fixed factors, respectively. To
ensure that semantic transparency and translational congruency
did not interfere with each other (Fang and Zhang, 2021), the
semantic transparency experiment was conducted on collocations
with congruent translation, while the translational congruency

TABLE 1 Participants’ language proficiency, Japanese usage frequency, and comparisons of different presentation modalities.

Auditory
presentation

’ Visual ’ t-test results

presentation

cohen’d

JLPT N1 score 152.83 148.72 0.68 0.504 0.23
(16.53) (19.86)

Self-report proficiency scores L C 6.44 6.39 0.33 0.744 0.11
(0.51) (0.50)

] 5.28 5.11 0.66 0.512 0.22
(0.67) (0.83)

S C 6.06 5.83 1.06 0.297 0.35
(0.64) (0.62)

] 4.61 4.50 0.35 0.728 0.12
(1.15) 0.71)

R C 6.50 6.33 1.00 0.324 0.33
(0.51) (0.49)

] 5.67 5.89 0.83 0.411 0.28
(0.84) (0.76)

w C 5.83 5.78 0.23 0.818 0.08
0.79) (0.65)

] 4.78 5.06 0.92 0.365 0.31
(0.94) (0.87)

Length of studying abroad (months) 2.06 2.83 0.53 0.602 0.18
(4.22) (4.63)

Japanese usage frequency (hours/day) 4.11 4.39 0.66 0.511 0.22
(1.08) (1.41)

The total score of JLPT N1 is 180. L, listening; S, speaking; R, reading; W, writing; C, Chinese; ], Japanese. 1, none ~ 7, near native-like. Results are expressed as mean (SD).
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experiment was conducted on collocations with low semantic
transparency.

3.3. Materials

Experimental materials were selected from three textbooks
commonly used by Japanese majors in China (ie., “ZongHe
RiYu (Comprehensive Japanese), Peking University Press, 2007”;
“XinBan ZhongRi JiaoLiu BiaoZhun RiBenYu (The New Edition
of Standard Japanese for Sino-Japanese Communication), People’s
Education Press and Mitsumura Tosho Publishing Co., Ltd., 20057;
“XinBian RiYu (Newly Compiled Japanese), Shanghai Foreign
Language Education Press, 2009”). Collocations are multiword
units that are more complex than words. Although the participants
had attained JLPT N1 certificate, they were still unbalanced
bilinguals, as indicated by their Japanese language proficiency self-
assessment scores in Table 1. Considering the language ability of
the participants and to ensure the psychological authenticity of
the experimental material, collocations containing words from the
JLPT N1 and words above the JLPT level were excluded.

According to the definition mentioned above and the
classification of collocations, a total of 48 collocations in four
conditions (12 collocations for each condition) were created
(see Supplementary material). They were (A) collocations
with high semantic transparency and congruent translation
with L1, (B) collocations with medium semantic transparency
and congruent translation with L1, (C) collocations with low
semantic transparency and congruent translation with L1, and
(D) collocations with low semantic transparency and incongruent
translation with L1 (Table 2).

The number of mora of collocation, the frequency of use by
the Tsukuba Web Corpus (developed by the University of Tsukuba
and the search engine is provided by Japan National Institute for
Japanese Language and Linguistics), and the MI score (Mutual
Information score, a measure of collocational strength) were
calculated. Furthermore, one-way analysis of variance (ANOVA)
was conducted for each characteristic. The results showed that no

TABLE 2 Summary of characteristics of the test items.

10.3389/fpsyg.2023.1142411

main effects were significant in any condition [number of mora:
(F(3,44) = 1.21,p = 0.316, T|2 = 0.08); log-transformed frequency
of use: (F(3, 44) = 1.88, p = 0.147, n> = 0.11); MI score: (F(3,
44) = 0.48, p = 0.699, n?> = 0.03)]. We also asked 279 advanced
Chinese learners of Japanese to rate the degree of familiarity with
all collocations on a 7-point scale (1: not at all familiar ~ 7: very
familiar). One-way ANOVA was conducted on their mean ratings,
and the main effect was not significant (F(3, 44) = 2.00, p = 0.128,
1?2 =0.12).
Materials ~ of
congruency are classified according to the results of research

semantic transparency and translational
in the field of linguistics (Nattinger and DeCarrico, 1992; Miyoshi,
2007). Moreover, 23 Japanese L1 speakers were asked to rate the
semantic transparency of the collocations in each condition on
a 7-point scale (1: lowest semantic transparency ~ 7: highest
semantic transparency). One-way ANOVA was performed on the
mean ratings of the four lists, and the main effect was significant
(F(3, 44) = 46.48, p < 0.001, n?> = 0.76). Tukey’s HSD Test for
multiple comparisons found that A > B > C=D (A-B: #(44) = 4.58,
p < 0.001, cohen’s d = 1.87; A-C: t(44) = 9.28, p < 0.001, cohen’s
d = 3.79; A-D: t(44) = 10.58, p < 0.001, cohen’s d = 4.32; B-C:
t(44) = 4.70, p < 0.001, cohen’s d = 1.92; B-D: t(44) = 6.01,
p < 0.001, cohen’s d = 2.45; C-D: t(44) = 1.31, p = 0.565, cohen’s
d = 0.53). Next, to reconfirm the reasonableness of the selection of
congruent translational collocations (i.e., A, B, C) and incongruent
translational collocations (i.e., D), we asked five advanced Chinese
JFL learners to judge the materials selected by the authors based on
the judgment of translational congruency, i.e., whether the Chinese
and Japanese meanings were congruent. The result showed no
objection to the selection of materials based on the judgment of
translational congruency.

Finally, 3 lists, (A), (B), and (C), were used for the semantic
transparency experiment, and 2 lists, (C) and (D), were used for
the translational congruency experiment. In addition, 36 non-
collocations (i.e., not exist in Japanese) were created for the lexical
judgment task. The audio stimuli were recorded by a woman from
the Greater Tokyo Area who had experience teaching Japanese, and
the recordings were edited for auditory presentation.

Log-transformed Ml score Familiarity Semantic transparency Example
frequency of use
A 3.14 9.88 6.92 6.52 578 BIEZKS
(0.45) (2.28) (1.24) (0.39) (0.25) (jishin-wo-ushinau,
lose confidence)
B 3.28 10.85 6.58 6.23 4.79 HEEZBEC
(0.44) (2.17) (1.08) (0.42) (0.88) (sewa-wo-yaku,
take care of someone)
C 2.88 10.81 6.25 6.14 378 Bz55
(0.72) (2.79) (0.87) (0.36) (0.39) (mimi-wo-utagau,
be hard to believe)
D 2.81 10.07 6.25 6.14 3.49 HZFES
(0.56) (2.73) (0.75) (0.58) (0.36) (abura-wo-uru,
loaf around)

The types of collocations were (A) collocations with high semantic transparency and congruent translation with L1, (B) collocations with medium semantic transparency and congruent
translation with L1, (C) collocations with low semantic transparency and congruent translation with L1, and (D) collocations with low semantic transparency and incongruent translation with

L1. Twelve collocations for each type of collocation were prepared as the test items. Frequency of use and MI score are based on Tsukuba Web Corpus. Chinese JFL learners rated familiarity.

Japanese native speakers rated semantic transparency. Results are expressed as mean (SD).
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3.4. Apparatus

The computer program used in the experiment was created
using E-Prime 2.0 software. In the auditory presentation
experiment, the auditory stimuli were presented through
headphones. A personal computer and peripherals were used

to present the computer program.

3.5. Procedure

The experiments were conducted individually. Before starting
the experiment, we conducted five practice sets to ensure that
the participant understood the experimental procedure.
shows the flow of the experiment for one trial.

In the visual presentation experiment, as a cue to present
the collocation, the gaze point was presented on the computer
screen for 500 ms. Then, after a blank space of 500 ms, the
collocation was presented. Participants were instructed to judge
whether the collocation presented on the computer screen was a
correct Japanese collocation or not as quickly and accurately as
possible, and to press the “Yes (Z key)” or “No (M key)” buttons,
respectively. The collocation was presented for a maximum of
6000 ms. During that time, either the participant responded or, if
no response was made and 6000 ms had elapsed, a blank screen
was presented for 2000 ms, and then the next trial was started.
The computer automatically measured the time from the start of
the visual presentation until the participant pressed the key as the
reaction time for the collocation.

In the auditory presentation experiment, as in the visual
presentation experiment, after the gaze point was presented for
500 ms, a blank space of 500 ms was presented. Then, the
participant listened to the collocation presented auditorily through
headphones. Participants were instructed to judge whether the
collocation they had heard was a correct Japanese collocation or
not as quickly and accurately as possible, and to press the “Yes
(Z key)” or “No (M key)” buttons, respectively. After the auditory
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presentation, if the participant had responded or if there was no
response and 6000 ms had elapsed, a blank screen was presented
for 2000 ms, and then the next trial was started. The computer
automatically measured the time from the end of the auditory
presentation until the participant pressed the key as the reaction
time for the collocation.

In both the visual and auditory presentation experiments, the
collocations were randomly presented by the computer program.
After the completion of all trials, unknown collocations were
checked by the participants. A written questionnaire about the
participant’s language learning experiences was administered.

4.1. Data trimming

Only correct responses to Yes trials were included in the
analysis. The percentage of incorrect responses was 15.22%, and the
percentage of more than 2.58 Ds beyond the mean and collocations
the participants did not know was 3.82%. The incorrect responses
and collocations the participants did not know were excluded from
the analysis. To deal with the skewed data, reaction times were log-
transformed. , 4 show the results of the reaction times of
correct responses to Yes trials and the accuracy rates in the semantic
transparency and translational congruency experiments.

Data analyses were conducted using the software R (version

4.2.1, R ). We adopted linear-mixed effects
modeling utilizing the Ime4 ( , ) and lmerTest
( , ) packages. The emmeans package ( ,

) was used to examine interactions. The model with the lowest
Akaike information criterion (AIC) was selected as the optimal
model for model fitting. Wald t-distribution approximation
was used to compute p-values for reaction times data. Wald
z-distribution was used to compute p-values for the accuracy rates
data. Since semantic transparency and translational congruency
are related to the type of collocation, analyzing all stimulus items
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TABLE 3 Reaction times and accuracy rates in each condition of the
semantic transparency experiment.

Variables Reaction Accuracy
times (ms) rates (%)

Visual Low semantic 1341.17 (693.26) 85.19 (10.52)
transparency

Medium semantic 1312.84 (480.59) 82.48 (11.39)
transparency

High semantic 1203.09 (420.71) 93.52(12.31)
transparency

Auditory Low semantic 2232.68 (720.41) 83.33(9.48)

transparency

Medium semantic 2231.58 (707.50) 79.63 (14.64)

transparency

High semantic 2477.98 (829.72) 85.19 (17.04)

transparency

Results are expressed as mean (SD).

TABLE 4 Reaction times and accuracy rates in each condition of the

translational congruency experiment.

Variables Reaction Accuracy
times (ms) rates (%)

Visual Incongruent translation 1256.99 (459.32) 79.63 (12.53)
Congruent translation 1357.44 (628.08) 85.19 (10.52)
Auditory Incongruent translation 1839.68 (482.59) 86.57 (10.36)

Congruent translation 2180.70 (679.43) 83.33(9.48)

Results are expressed as mean (SD).

as random effects can improve the accuracy of the experimental
results (Song and Fei, 2022).

4.2. Results and discussion of the
semantic transparency experiment

Based on the AIC, semantic transparency, presentation
modality, and the interaction between semantic transparency
and presentation modality were selected as fixed effects and
experimental participants and items were selected as random effects
in the model. The analysis of results of the semantic transparency
experiment are reported in Figure 2 and Table 5.

In the semantic transparency experiment, the main effect of
presentation modality was significant. The visual presentation
condition was associated with shorter reaction times than the
auditory presentation condition (#(50.26) = 8.88, p < 0.001).
The main effect of semantic transparency was not significant
(p > 0.100). Conversely, since the interaction between presentation
modality and semantic transparency was significant, simple
main effects were tested. Results indicated that in the auditory
presentation condition, the reaction time for collocations with
high semantic transparency tended to be longer than that for
collocations with medium semantic transparency (#(33.0) = 1.96,
p = 0.058) and was significantly longer than that for collocations
with low semantic transparency (#(32.4) = 2.04, p = 0.050).
There was no significant difference in reaction time between
medium and low transparency collocations (#(33.0) = 0.29,
p = 0.946). Meanwhile, it was shown that the effect of semantic
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transparency was not significant in the visual presentation
condition [high/medium semantic transparency: (#(32.5) = 1.23,
p = 0.228); high/low semantic transparency: (¢(32.2) = 1.45,
p = 0.156); medium/low semantic transparency: (£(33.5) = 0.22,
p = 0.831)]. In addition, under all conditions, the reaction time
upon visual presentation was significantly shorter than the reaction
time upon auditory presentation [high semantic transparency:
(t(50.6) = 8.88, p < 0.001); medium semantic transparency:
(t(52.2) = 6.67, p < 0.001); low semantic transparency:
(t(51.1) = 6.52, p < 0.001)].

We also analyzed the accuracy rates using the glmer
function. The results showed that the main effect of presentation
modality was significant, and the visual presentation condition
was associated with higher accuracy rates than the auditory
presentation condition (z = 241, p = 0.016) (Figure 3
and Table 6). The main effect of semantic transparency was
significant. The accuracy rate was higher for collocations with high
semantic transparency than for collocations with medium semantic
transparency (z = 2.21, p = 0.027). Since the interaction between
presentation modality and semantic transparency tended to be
significant, simple main effects were tested. Results indicated that
in the visual presentation condition, the accuracy rate tended to be
higher for collocations with high semantic transparency than for
those with medium semantic transparency (z = 2.22, p = 0.068).
In addition, among collocations with high semantic transparency,
the accuracy rate was significantly higher in the visual presentation
condition than in the auditory presentation condition (z = 2.41,
p=0.016).

These results indicate that presentation modality and semantic
transparency interact in Japanese collocational processing. Based
on these results, we will discuss the first research question of
this study. The effect of semantic transparency in the auditory
and visual presentation conditions differed, and it can be inferred
that collocational processing differs depending on presentation
modality. In the auditory presentation condition, the reaction time
for collocations with high semantic transparency was longer than
that for collocations with medium or low semantic transparency.
This result is consistent with the results of studies of phonographic
languages using the visual presentation condition (Brooks and Cid
de Garcia, 2015; Chen et al., 2020).

In contrast, the effect of semantic transparency was less
pronounced in the visual presentation condition. In the case
of visual presentation, the presence of ideographic characters
(Chinese characters) may have led to the superiority of
decompositional processing, regardless of the degree of semantic
transparency. In the auditory presentation condition, collocations
with high semantic transparency were associated with the
longest reaction times. This result may have been obtained
because collocations with low semantic transparency are more
likely to be processed as a whole than collocations with high
semantic transparency.

The results about accuracy rates also showed that collocational
processing differed depending on presentation modality. In the
visual presentation condition, the accuracy rate tended to be higher
for collocations with high semantic transparency than for those
with medium semantic transparency. Meanwhile, the accuracy
rate in the visual presentation condition was higher than that
in the auditory presentation condition for collocations with high
semantic transparency. These results reconfirmed the strong effect
of L1. When collocations with high semantic transparency were
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The error bar shows the 95% confidence interval (Cl).

Graph of the mean reaction times upon visual or auditory presentation of Japanese collocations with different degrees of semantic transparency.

TABLE 5 Results of LME model analysis of reaction times in the semantic transparency experiment.

Variables Estimate SE df t-value Pr (>[t])
Intercept 3.07 0.03 56.04 113.56*** <0.001
modalityAud 0.32 0.04 50.26 8.88%** <0.001
conditionB 0.03 0.02 31.28 1.23 0.228
conditionC 0.03 0.02 31.01 1.45 0.156
conditionB: modalityAud —0.08 0.03 32.68 —2.92%* 0.006
conditionC: modalityAud —0.08 0.03 31.64 —3.20%* 0.003
**p < 0.01, **p < 0.001. Participants = 36. Items = 36. Total observation = 1037. SE, standard error; df, degree of freedom. The optimal model is

Imer(logrt~modality x condition + (1|participant) + (modality|item), data = datAC).

visually presented to Chinese JFL learners, the learners could
maximize the use of their knowledge of Chinese characters (e.g.,
Fei and Song, 2021).

Based on the above discussion, it can be said that when applying
previous research results (e.g., Farrokh, 2012) to vocabulary
teaching in order to promote the acquisition of collocations, if the
students are Chinese JFL learners, the influences of presentation
modality and L1 knowledge should also be taken into account.

4.3. Results and discussion of the
translational congruency experiment

The results of the translational congruency experiment were
analyzed (Figure 4 and Table 7). Based on the AIC, the model
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with translational congruency, presentation modality, and the
interaction between translational congruency and presentation
modality as fixed effects and experimental participants and items
as random effects was determined to be the optimal model.

The main effect of presentation modality was significant,
and the reaction time was significantly longer in the auditory
presentation condition than in the visual presentation condition
(#(39.33) = 6.89, p < 0.001). The main effect of translational
congruency was not significant, and there was no significant
difference in reaction time between the congruent translational
collocations and the incongruent translational collocations
(#(39.33) = 0.89, p = 0.381). The interaction between translational
congruency and presentation modality was significant. More
specifically, in the auditory presentation condition, congruent
translational collocations were associated with longer reaction
times than incongruent collocations (#(29.4) = 2.83, p = 0.008).
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Graph of the mean accuracy rates upon visual or auditory presentation of Japanese collocations with different degrees of semantic transparency.

The error bar shows the 95% CI.

However, there was no significant difference in reaction time
between congruent translational collocations and incongruent
collocations in the visual presentation condition (#(29.9) = 0.89,
p =0.382). We also found that auditory presentation was associated
with significantly longer reaction times than visual presentation,
whether congruent translational collocations (#(39.4) = 6.89,
p <0.001) or incongruent translational collocations (#(39.2) = 5.33,
p < 0.001) were presented.

We also analyzed the accuracy rates using the glmer function.
The results showed that the main effect of the presentation
modality (z = 0.52, p = 0.604) and the main effect of translational
congruency (z = 0.97, p = 0.331) were not significant (Figure 5
and Table 8). However, the interaction between presentation
modality and translational congruency tended to be significant.
As a result of simple main effects, the auditory presentation
condition tended to be associated with higher accuracy rates than
the visual presentation condition among incongruent translational
collocations (z = 1.83, p = 0.068).

These results indicate that presentation modality and
translational congruency interact in Japanese collocational
processing. Based on these results, we will discuss the second
research question of this study. In the visual presentation
condition, the effect of translational congruency was weak,
whereas, in the auditory presentation condition, the effect of
translational congruency was strong. In the visual presentation
condition, decompositional processing of syntactic analysis may
have been dominant, regardless of the difference in translational
congruency. This point differs from the results of studies on
phonographic languages (Wolter and Gyllstad, 2011; Zhang,
2017). It can be seen that the influence of ideograms, i.e., Chinese
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characters, is stronger than that of phonetic characters. On the
other hand, in the auditory presentation condition, incongruent
translational collocations may have been predominantly processed
as a whole.

In addition, the accuracy rate in the case of auditory
presentation tended to be higher than that in the case of visual
presentation only for incongruent translational collocations. Since
the incongruent translational collocations all had low semantic
transparency, it can be inferred that even collocations with low
semantic transparency are affected differently by L1 and the
presentation modality. These results further support the hypothesis
that Chinese JFL learners process Japanese collocations in different
ways in the case of different presentation modalities. Therefore, the

TABLE 6 Results of GLME model analysis of accuracy rates in the
semantic transparency experiment.

ori-l)
3.11 0.44

Intercept 7.10%* <0.001
modalityAud —1.00 0.41 —2.41* 0.016

conditionB —-1.17 0.53 —2.21* 0.027

conditionC —0.83 0.54 —1.54 0.123

conditionB: 0.80 0.43 1.847 0.065

modalityAud

conditionC: 0.85 0.45 1.89" 0.058

modalityAud

*p < 0.10, *p < 0.05, ***p < 0.001. Participants = 36. Items = 36. Total observation = 1296.
SE, standard error. The optimal model is glmer (acc~modality x condition +
(1|participant) + (1]item), family = binomial, data = datAC).
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TABLE 7 Results of LME model analysis of reaction times in the translational congruency experiment.

Variables ’ Estimate ‘ SE ‘ df ‘ t-value ’ Pr (>[t])
Intercept 3.11 0.03 54.28 118.62%** <0.001
modalityAud 0.22 0.03 39.33 6.89%** <0.001
conditionD —0.02 0.02 30.21 —0.89 0.381
conditionD: modalityAud —0.05 0.02 629.62 —2.99** 0.003

**p < 001, *fp < 0.001. Participants = 36. Items = 24. Total observation = 687. SE, standard error; df, degree of freedom. The optimal model is

Imer(logrt~modality x condition + (1|participant) + (1]item), data = datCD).

presentation modality should be considered when discussing the
Japanese collocational processing model in Chinese JFL learners.

5. General discussion

When Chinese JFL learners process Japanese Kanji words,
their L1 knowledge of Chinese characters will be activated
simultaneously and have a solid facilitative or inhibitory effect upon
different presentation modalities (e.g., Matsumi et al., 2012; Hsieh
et al, 2017, 2021; Fei et al.,, 2022). Therefore, it can be inferred
that the Japanese collocational processing in Chinese learners
may differ from that in learners of phonographic languages. In
this study, we empirically investigated the effects of presentation
modality, semantic transparency, and translational congruency on
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the processing of Japanese collocations by Chinese JFL learners. The
experimental results revealed that these three factors are closely
related to the processing of collocations, which complements the
results of research on the processing of ideographic characters and
provides a new empirical basis for the dual-route model.

Based on the results of this study and previous studies (i.e.,
the revised hierarchical model, Kroll and Stewart, 1994), we
propose a Japanese collocational processing model for Chinese JFL
learners in the case of different presentation modalities, as shown
in Figure 6 (congruent translational collocations with different
semantic transparencies) and Figure 7 (incongruent translational
collocations with low semantic transparency). The thickness of the
connecting arrows means the strength of the links between the
representations, and the dotted arrows indicate that direct semantic
access is impossible. We comprehensively examine the processing
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of collocations by Chinese learners of Japanese from the perspective
of the influence of their knowledge of Chinese characters in the two
languages and discuss the third research question of this study.

5.1. Effect of semantic transparency on
collocational processing in the case of
different presentation modalities

The effect of semantic transparency was not pronounced
in the visual presentation condition. As mentioned above, all
semantic transparency experiments in this study used congruent
translational collocations. In other words, when the Chinese JFL
learners received the visual input of Japanese collocations, the
L1 semantics were rapidly activated, and the meaning of the
collocation could be inferred from the L1 semantics. As shown

TABLE 8 Results of GLME model analysis of accuracy rates in the
translational congruency experiment.

Variables ’ Estimate ’ SE ’ z-value ’ Pr (>|z|)
Intercept 227 0.42 5.40* <0.001
modalityAud —0.17 0.33 —0.52 0.604
conditionD —0.54 0.55 —-0.97 0.331
conditionD: 0.77 0.40 1.921 0.055
modalityAud

*p < 010, **p < 0.001. Participants = 36. Items = 24. Total
observation = 864. SE, standard error. The optimal model is glmer

(acc~modality x condition + (1|participant) + (1|item), family = binomial, data = datCD).
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in Figure 6, after visual presentation of the Japanese collocation,
the L1 lexical representation was quickly activated, suggesting that
semantic access via L1 was dominant (Figure 6A, ® — @).

In contrast, in the auditory presentation condition, the reaction
time for collocations with high semantic transparency tended to
be longer than the reaction time for collocations with medium
semantic transparency and was significantly longer than the
reaction time for collocations with low semantic transparency. The
degree of activation of the L1 Chinese lexical representations may
have been weaker in the auditory presentation condition than in the
visual presentation condition. In addition, the degree of activation
of L1 may differ depending on the level of semantic transparency.
Based on these two reasons, it can be inferred that collocations
with medium or low semantic transparency, in which the linkage
between the constituent words is more robust than in collocations
with high semantic transparency, have dominant semantic access
to conceptual representations directly from Japanese phonological
information (Figure 6B, line ®).

The results of the present study support the existence of a dual-
route model (e.g., Sosa and MacFarlane, 2002; Wolter and Gyllstad,
20115 Fang and Zhang, 2021), as claimed in previous studies.
Furthermore, from the perspective of presentation modality, we
were able to show a new way of interpreting the dual-route
model. That is, in the visual presentation condition, the influence
of ideographic Chinese characters was strong and changed the
collocation processing pattern. As previously mentioned, studies
on visual presentation of collocations in phonographic languages
have shown that collocations with low semantic transparency
dominate overall processing (Libben et al., 2003; Brooks and Cid
de Garcia, 2015; Chen et al, 2020). However, according to the
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Processing of a congruent translational collocation in Chinese JFL learners. The thickness of the arrows indicates the strength of the links between
representations. (A) Represents the processing of congruent translational collocation upon visual presentation. (B) Represents the processing of

congruent translational collocation upon auditory presentation.

results of the present study focusing on Japanese collocational
processing in Chinese JFL learners, there was no significant
difference in reaction time upon visual presentation of collocations
with different semantic transparency. Therefore, it can be further
speculated that even collocations with low semantic transparency
may be analytically processed by syntactic analysis upon visual
presentation.

On the other hand, in the case of auditory presentation,
the results were consistent with those of phonographic language
studies. This indicates that the morphology of Chinese characters
has a relatively weak effect on overall semantic processing upon
auditory presentation of Japanese collocations. This differs from the
results of research on the lexical processing of Japanese Kanji words
( ,

the influence of Chinese characters on semantic processing to some

). We can infer that the word combination changed

extent. Therefore, collocations with low semantic transparency are
more prone to full-listing processing at the semantic access stage.

5.2. Effect of translational congruency on
collocational processing in the case of
different presentation modalities

In the auditory presentation condition, congruent translational
collocations were associated with longer reaction times than
incongruent translational collocations. As discussed above,
collocations with low semantic transparency have dominant
semantic access from the Japanese lexical representation
directly to the conceptual representation ( , line
®). Based on this result, it can be inferred that incongruent
translational collocations have more dominant semantic access
to the conceptual representation directly from the L2 lexical

,line ®).

However, there was no significant difference in reaction times

representation (

in the visual presentation condition, regardless of whether or

Frontiers in

not the translation between Chinese and Japanese was congruent.
As mentioned above, conceptual representation access via L1
semantic representation was dominant in the visually presented
condition, even for collocations with low semantic transparency.
Since incongruent collocations cannot be accessed directly from
, © - @),
semantic access to the conceptual representation may be performed
directly from the L2 Japanese lexical representation ( ,

the activated lexical representation in L1 (

line ®). Therefore, it can be inferred that the reaction time
is lengthened by trying to access L1. Ultimately, there was no
significant difference in reaction time for incongruent translational
collocations compared with the reaction times for congruent
translational collocations.

Similar to the semantic transparency results, it is clear that
the influence of translational congruency differed depending on
presentation modality. The results of the visual presentation
condition were consistent with the results of the study of

( ) on Chinese learners of English. However,
through the above analysis and discussion, the absence of a
significant difference in reaction time was not due to the absence
of the effect of L1 but due to the prolonged reaction times
resulting from access to conceptual representations through L1
lexical representation.

Nevertheless, the results in the case of auditory presentation
in the present study differ from the results reported in learners
of phonographic languages in the visual presentation condition,
the latter of which showed that the reaction times were shorter
when processing congruent translational collocations (

, 5 ) ; , ).
Chinese JFL learners spent longer reaction times when processing
congruent translational collocations. Based on the experimental
results of semantic transparency and translational congruency, in
the auditory presentation condition, Chinese JFL learners were
more likely to process Japanese collocations with low semantic
transparency and incongruent translation as a whole ( ,
line ®).
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translational collocation upon visual presentation. (B) Represents the processing of incongruent translational collocation upon auditory presentation.

5.3. Suggestions for teachers on Chinese
JFL learners’ acquisition of Japanese
collocations

Based on the experimental results and the discussion, we hereby
put forward some suggestions on Japanese collocational acquisition
by Chinese JFL learners.

Firstly, Japanese collocation teaching must pay attention to the
influence of presentation modality. Within the scope of descriptive
statistics, it can be seen that in the visual presentation modality
situation, the collocations with low semantic transparency took
longer reaction times, while in the auditory presentation modality
situation, the collocations with high semantic transparency took
longer reaction times. The influence of semantic transparency
on auditory presentation modality is more substantial than that
on visual presentation modality. Chinese JFL learners tend to
rely on visual information in Japanese language acquisition and
therefore need to pay attention to auditory information-obtaining
exercises (e.g., s ), the lack of which may result in
slower development of listening comprehension. In this regard,
we propose two suggestions. First, teachers must remind learners
to do more targeted auditory information-capturing exercises.
Visual information is compared with auditory information to
strengthen the linkage in terms of orthography, phonology, and
semantics. The second suggestion is to intensify collocational
practices. Even for collocations with high semantic transparency,
teachers still need to list several common collocations, such as
“B%1%F% (ishi-wo-nageru), throw stones, “B%Z3> (ishi-wo-
hirou), pick up stones;’ “AETES (ishi-wo-tsumu), pile up stones,”
“A%ES (ishi-wo-hakobu), carry stones,” etc. By strengthening
visual and auditory exercises, the processing of collocations with
high semantic transparency is upgraded to holistic processing.

Secondly, Japanese collocation teaching must pay attention
to the influence of L1. In both cases of visual and auditory
presentation modalities, the reaction times for collocations with
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congruent translation were longer. This suggests that L1 is activated
and has an impact on the processing of congruent translational
collocations. Especially in the case of visual presentation modality,
learners can quickly understand the meaning with the aid of L1,
while ignoring the integrity of collocations. Moreover, the accuracy
rates for collocations with incongruent translation in the case
of visual presentation modality were the lowest. For instance,
the meaning of “M%Z5E% (abura-wo-uru), loaf around” has no
relation to the meanings of “/# (abura), oil” and “7c% (uru), sell.”
Due to the strong visual influence of L1, Chinese learners are
more likely to make mistakes in the quick lexical decision of
collocations. In addition, some participants made wrong responses
to the two collocations of “H#fZFI<” and “BEEk%Z LIF3” as
fillers, thinking they were correct Japanese collocations, even
though they do not exist in Japanese. Based on these results,
we infer that this may also be due to the negative transfer of
their L1 because there are two collocations of “MEIFH/E (jiekai-
kunju), untie the dilemma” and “F2#>%# (tigao-xingqu), enhance
interest” in Chinese. However, since Chinese learners cannot
wholly exclude the influence of L1, teachers’ advice to “avoid the
influence of L1 as much as possible” may backfire and confuse
learners. Therefore, it is reccommended that teachers point out the
difference between L1 Chinese and L2 Japanese to help learners
understand the similarities and differences of the two languages.
By understanding the characteristics of Chinese-Japanese bilingual
vocabulary, learners can further strengthen the linkage between
the orthography, phonology, and semantics of L2 and upgrade the
processing of collocations with congruent translation to the level of
holistic processing.

The above suggestions for teachers aim to comprehensively
improve learners’ L2 processing efficiency and understanding.
They improve the efficiency of visual information processing
and help learners with language use in reading, test taking,
and other scenarios. Likewise, they improve the efficiency of
auditory information processing and help learners to apply
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language knowledge in listening comprehension, communication,
and other activities.

6. Conclusion

In this study, based on the findings of previous studies, we
comprehensively examined the processing of Japanese collocations
by Chinese JFL learners. The results revealed that the linguistic
characteristics of collocations in Japanese and the relationship
between the two languages strongly influence the processing of
Japanese collocations. Moreover, the influence of these two factors
is closely related to presentation modality, such as visual or
auditory presentation.

Learning and memorizing as a whole is generally advocated for
the acquisition of L2 collocations. However, according to the results
of this study, in the process of acquisition of Japanese collocations
by Chinese JFL learners, it seems necessary to find ways to treat the
relevance of their knowledge of Chinese characters and Japanese
Kanji words correctly. We await further empirical studies using eye-
tracking devices to investigate these issues, mainly focusing on the
relationship between the Chinese and Japanese languages for each
constituent word.
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This study aims to explore the impact of text memorization strategies on Chinese
EFL learners’ English argumentative writing proficiency, the process of their text
memorization, and specific strategies deployed for the enhancement of the
memorization effect. Seven text memorization tests, one pre-test, and one post-
test were administrated to 33 Chinese English majors to, respectively, examine
students’ memorization outcomes as well as their English argumentative writing
proficiency before and after memorizing seven model English writings. Data were
also collected through interviews with the 12 top scorers in text memorization
tests. The results showed that text memorization as a foreign language learning
strategy significantly impacted the improvement of EFL learners’ argumentative
writing proficiency. Moreover, in the text memorization process, in which
varieties of strategies were employed, it was found that storage was preceded by
understanding among the majority of the interviewees. Since text memorization
was found to be advantageous to EFL learners’ writing proficiency, a new system of
text memorization strategies was developed in the current study to provide both
scholars and teachers with insight into text memorization strategies associated
with the writing skills of EFL learners.

English writing proficiency, text memorization strategy, text memorization process,
language learning strategies, EFL learners

1. Introduction

The relationship between language learning strategies (LLSs) and language achievements
has long been the subject of research, much of which suggests that LLSs, as an aid, are effective
in successful language learning (Griffiths and Sorug, 2020). Since some of the strategies seem to
remain inordinately attached to or associated with language skills in specific areas (Oxford,
2017), there is increasing interest in the investigation into the strategies employed in language
skill areas, such as reading and writing. Among the four modalities: listening, reading, speaking,
and writing in foreign language learning (FLL), writing, at times, frustrates and challenges the
majority of foreign language learners (Fareed et al., 2016). The development of writing skills
requires English as a foreign language (EFL) learners to present clear ideas in line with their
thinking by the application of linguistic knowledge, for instance, the arrangement of words,
clauses, and sentences in a coherent manner based on systematic rules (Hyland, 2003). For EFL
learners, memorizing this knowledge by using effective memorization strategies is the initial
step to not only develop their writing skills but also improve their overall language proficiency.
Therefore, memorization is viewed as one of the essential learning strategies for FLL, the

118 frontiersin.org


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2023.1126194%EF%BB%BF&domain=pdf&date_stamp=2023-04-04
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1126194/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1126194/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1126194/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1126194/full
mailto:felixwang41@163.com
https://doi.org/10.3389/fpsyg.2023.1126194
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2023.1126194

Wang

importance of which is highlighted in the definition of learning
strategies. It refers to operations that learners deploy for acquisition,
storage, retrieval, or use of information (Dansereau, 1985), or
intentional behavior and thoughts used by learners during learning to
better help them understand, learn, or remember new information
(Richards and Platt, 1992).

Given the significance of memorization in language learning, due
attention has been given to revealing the relationship between the
choice of language learners’ memorization strategies and their
outcome of vocabulary learning. Previous research suggests a positive
correlation between memorization strategy use and vocabulary
achievement (Rashidi and Omid, 2011). Since memory strategies are
frequently applied to memorize vocabulary and structures during the
early phase of language learning, studies on memorization thus far
seem to be limited to linking memorization with just the amelioration
of learning vocabulary, the smaller units of language. However, in
many Asian nations, for example, China, the memorization material
has extended from a single word or character to complex texts, the
larger units of language, such as sentences, paragraphs, and whole
essays. When acquiring L1 from kindergarten to university, Chinese
students are instructed and encouraged to memorize varieties of texts.
The content and style of these texts vary from Chinese proverbs and
poems to full articles by representatives of masters of Chinese
literature. As text memorization has sustained and developed into a
traditional Chinese literacy learning strategy, it has also been
transferred to the process of FLL and become a crucial approach for
both Chinese acquisition and English learning.

On account of the wide employment of memorization as a
learning strategy, Chinese learners used to be stereotypically
characterized in Western educational settings, as passive learners who
rely heavily on memorization of material in their learning process
(Chan and Rao, 2009), but much more recent research has shed light
on the vital roles that memorization plays in FLL (Mouziraji and
Mouziraji, 2015; Khamees, 2016; Sonmez, 2018). A body of research
into Chinese EFL learners’ memorization strategy use indicated that
Chinese learners were not rote memorizers but active archivers who
applied a series of memorization strategies to facilitate their language
learning (Biggs, 1996; Kember, 2000; Li and Cutting, 2011). However,
in many previous studies, “text memorization” was not differentiated
from “memorization” academically. In other words, the two terms
were mostly used interchangeably without consideration of the
difference in the length of the material for memorization, which
would influence the specific memorization strategy use and
memorization process. Based on the differentiation of text
memorization from memorization, a few studies attempted to unfold
the relationship between text memorization and the language
proficiency of EFL learners. It was suggested that text memorization
worked effectively to enhance EFL learners’ language competence (Dai
and Ding, 2010). Few studies have been conducted to relate text
memorization as a learning strategy to proficiency in English writing,
with a systematic observation and analysis of strategies involved in the
text memorization process.

In China, though Chinese EFL learners employ text memorization
strategies widely in their English learning processes, many of them use
a variety of specific text memorization strategies unsystematically
since, until now, there is no system for text memorization strategy
available to refer to and help enhance the effects of text memorization.
Moreover, in the field of teaching English as a foreign language, the
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focus of English writing teaching lies in writing strategies, such as
planning strategy, while-writing strategy, and revising strategy [as
suggested by Petri and Czarl (2003)] or other relevant writing skills,
for example, idea development. As such, the influences that the
traditional Chinese literacy learning strategy (text memorization),
may exert on Chinese ESL learners’ English writing outcomes have
been ignored. Therefore, with the aim of providing EFL learners and
teachers with new insight into the use of text memorization strategies
and its impact on EFL learners’ English writing proficiency, this study
tends to focus on uncovering the relationship between text
memorization and English writing proficiency, particularly the
proficiency of English argumentative writing, through the exploration
of Chinese EFL learners’ processes of text memorization and the
specific strategies involved.

2. Literature review

2.1. Classifications of LLSs and
memorization strategies

Since language learning requires skillful employment of an array
of strategies, efforts have been made in the previous studies to classify
LLSs with diverse perspectives to present a system of LLSs. The
classification scheme developed by Rubin (1981) includes two general
categories. The first group of strategies contributes directly to learning
subdivided
memorization, guessing/inductive inferencing, deductive reasoning,

and is into clarification/verification, monitoring,
and practice. The second group of strategies contributes indirectly to
learning (e.g., creating opportunities for practice and production
tricks). According to O'Malley and Chamot (1990), LLSs are composed
of cognitive strategies, metacognitive strategies, social strategies, and
affective strategies. However, Oxford (1990) depicted them as direct
strategies that include memory strategies, cognitive strategies, and
compensation strategies, and others as indirect strategies composed of
metacognitive strategies, social strategies, and affective strategies.
Through the consideration of the overlap between cognitive strategies
and metacognitive strategies, Macaro (2001) presented the categories
of strategies along a continuum of subconscious (or less conscious),
based on which, LLSs are divided into direct strategies at one end and
conscious and indirect strategies at the other. Cohen (2014) classified
LLSs in a new light on the basis of the reasons for using the strategies,
for example, strategies for language learning vs. language use, strategies
by language skill area, and strategies according to function (namely,
metacognitive, cognitive, affective, or social). Despite the different
classifications, the recognition of systematic LLSs not only enables
scholars and teachers to examine the learning strategies but also helps
language learners control their learning and become more proficient
in language learning.

As well as LLSs having been classified by some, scholars have also
pointed out the important roles that memorization strategy plays in
FLL. Therefore, attempts have been made to identify the specific
memorization strategies and categorize them to present a system of
memorization to help EFL learners improve their learning outcomes.
Memorization, one of the direct learning strategies that Rubin (1981)
classified, includes four subsets: take notes of new items, pronounce
out loud, find an association, and use other mechanical devices.
Oxford (1990) grouped memory strategy into four categories: creating
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mental links, applying images and sound, reviewing well, and
employing action, and subdivided them into 10 specific strategies. The
strategy for formally committing the materials that are not acquired
naturally through exposure to memory is included in the language
learning strategies identified by Cohen (2014). Since memorizing or
storing the elements of a new foreign language is the foundation for
enlarging learners’ knowledge and paving the way for FLL, it is
recognized as the initial key to FLL. However, more recent studies on
the classification of memorization can rarely be found. To enable
language learners to be aware of and discover the specific
memorization strategies that suit them best in their language learning,
more studies on memorization classifications need to be conducted.

2.2. Memorization, understanding, and rote
learning

Rote learning is traditionally defined as memorization based on
repetition without understanding. Therefore, once rote learning or
memorization is adopted, learners are described as rote memorizers,
passive and unproductive rote learners, or low-level strategy users. In
particular, language learners with Asian backgrounds such as Chinese,
Japanese, and Korean have long been viewed and labeled as rote
memorizers (Mok et al., 2001; Mathias et al., 2013), which means they
are inclined to include memorization as a major strategy for language
learning. This concept of the connections between memorization and
rote learning is common mainly in the West, and it prompted Marton
et al. (1996) to put forward the “paradox” that heavy reliance on
memorization makes Chinese learners successful language learning
achievers, which is later explained by the findings of the studies that
classify and redefine memorization. Based on the learners’ intention
to understand or the lack thereof, Mugler and Landbeck (2000)
identified two meanings of memorization: rote learning, which
implies a lack of understanding, and memorization, which implies
understanding. Moreover, in terms of sequential order between the
two processes, three patterns were found: understanding, then
memorization; memorization, then understanding; and a combination
of both. A similar exploration into memorization revealed three
memorization molds associated with understanding (Marton et al.,
2005):
understanding (Hess and Azuma, 1991); meaningful memorization 1,

rote memorization, in which memorization precedes

in which memorization succeeds understanding (Kember and Gow,
1990); and meaningful memorization 2, in which memorization and
understanding are seen as simultaneous and combined in the learning
process (Kember, 1996). Thus far, it has been proven by the previous
documents that the employment of a memorization strategy does not
necessarily mean that language learners learn only in a mechanical
way when understanding is engaged in the learning procedure.
Therefore, memorization strategy, as one of the indispensable parts of
FLLs, needs to be considered and interpreted in a different light.

2.3. Vocabulary memorization and text
memorization

Previous research is primarily concerned with two types of

memorization strategies according to the length of material to
memorize: strategies to memorize smaller linguistic units of language,
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which is termed “vocabulary memorization,” and strategies to
memorize larger linguistic units of language (e.g., complex material of
a consecutive text, including sentences, paragraphs, and full essays),
which is termed “text memorization” Much research is focused on the
former, and a substantial body of studies has been conducted to
explore a range of strategies employed by EFL learners to memorize
vocabulary (Oxford, 1990; Klapper, 2008; Al-Qaysi and Shabdin,
2016). Furthermore, a number of memorization strategies have been
designed purposely and suggested for the instruction of EFL learners
on vocabulary learning (Abbasi et al., 2018; Badr and Abu-Ayyash,
2019). As many scholars (Schmitt, 1997; Takac, 2008; Sinhaneti and
Kyaw, 2012) have found, a large group of subsets of memory strategies
identified so far, for example, memory strategies by Oxford (1990), are
effective vocabulary memory strategies, which are believed to
be closely associated with only vocabulary learning and have become
part of vocabulary learning strategies. Therefore, when memorization
as a language learning strategy was accounted for in many previous
studies, memorization was generally used to refer to strategies applied
by language learners to commit vocabulary to memory, with little
consideration of text memorization.

Though text memorization is widely accepted by EFL learners
with Asian cultural backgrounds as an efficacious language learning
strategy, little research has been conducted on it. A few studies have
revealed that text memorization facilitates FLL in many respects, such
as vocabulary, grammar, structure, and language skills. Based on an
interview with three winners of national English-speaking
competitions or debate tournaments in China, Ding (2007) reported
that the practice of text memorization facilitates FLL through the
enhancement of noticing and rehearsal because collocations and
sequences can be learned and then borrowed for productive use.
Moreover, the habit of tending to details of language in the context of
language input was developed. This conclusion was echoed by another
study (Dai and Ding, 2010), which found that text memorization
exerts a positive influence on EFL learners’ language proficiency and
writing performance due to the accuracy and variation of formulaic
sequences used. Through collecting data from a group of Chinese
learners and teachers (N=62) from 15 middle schools and universities,
Yu (2013) concluded that the employment of text memorization not
only contributes to the improvement of learning of vocabulary,
phrases, sentence structures, grammar, and language skills such as
writing and speaking but also affords psychological satisfaction, which
is built on EFL learners’ sense of achievement and confidence.
Compared with the interview-based studies that have clarified the
manifold benefits that EFL learners gained from text memorization,
more recent research by Harris (2015) proposed a systematic pattern
for the memorization of a story or dialog, which is advantageous to
language learning, known as a top-down and bottom-up pattern. The
top-down mold, requiring examination of the overall content of the
text, consists of three steps: start by understanding the main idea of
the entire text, then break the text down into manageable sections to
understand the main idea of each, and finally, analyze each sentence
for the general content and main idea. The bottom-up mold involves
careful analysis of language elements at the lexical level and how the
meaning was created by the combination of words.

In summary, previous literature has suggested that text
memorization as an effective foreign language learning strategy has a
positive impact on EFL learners’ overall English proficiency (i.e., Ding,
2007; Dai and Ding, 2010; Yu, 2013), but few studies have been
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conducted to reveal the relationship between text memorization and
EFL learners’ writing proficiency. Furthermore, it has been revealed in
previous studies that understanding, which is involved in the process
of memorization, makes EFL learners with Asian cultural backgrounds
active learners rather than rote memorizers. However, little is known
about how text memorization proceeds when understanding is engaged
in the process of text memorization. In addition, the majority of
existing research is centered on the strategies of vocabulary
memorization, and few studies have attempted to present a system for
text memorization strategies that EFL learners apply in their processes
of memorizing complex and consecutive text. Therefore, the findings
of this study fill the gap by answering three questions:

1. Does text memorization as a foreign language learning strategy
affect the improvement of EFL learners’ argumentative
writing proficiency?

2. When Chinese EFL learners employ text memorization
strategies, is understanding involved in their memorization
process? If yes, what is the text memorization process of these
successful memorizers?

3. What specific strategies do the successful Chinese memorizers
who learn English as a foreign language employ to memorize
the texts, and how could these strategies be classified to
formulate a system for text memorization?

3. Method
3.1. Design of the study

in which both
quantitative and qualitative methods were used. In the majority of

Mixed-method research was conducted,

educational settings, random assignment of students is hardly
possible, thus, quasi-experiments are often conducted to create the
comparisons, from which treatment-caused change is inferred
(Zoltan, 2007). Therefore, in the present study, quasi-experiments
were designed to answer the first question about whether text
memorization could help improve Chinese EFL learners’ writing
proficiency with the application of quantitative research methods. The
experimental sample involved one intact university class. A pre-test
that required this class group to produce argumentative writing was
implemented to assess their writing proficiency before the treatment.
Afterward, this group of students was given a text to memorize each
week (seven in total) and was required to report the full text in a
memorization test in the following week; thus, their text memorization
effects were examined by a total of seven memorization tests. Finally,
a post-test was also administrated to this group of students, requiring
them to produce another piece of argumentative writing. The post-test
was targeted at evaluating their writing proficiency after the treatment.
Then a comparison between students’ writing performances in the
pre-test and post-test was made to discover whether students’ writing
proficiency was improved after the treatment. To answer the second
and third questions, the qualitative research method was adopted.
After all the tests were completed, semi-structured interviews were
conducted with the 12 students who performed best in the text
memorization tests to gain information about these successful
memorizers text memorization processes and the specific text
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memorization strategies involved, based on which, a system for text
memorization was attempted to be formulated.

3.2. Participants

Convenience sampling was applied to include one intact class
group that consisted of 33 students as participants (29 women and
four men) who were in their second year of studies at one of the
universities in China. The participants were accepted as English
majors by the university through the national college entrance
examination and were between 19 and 20 years of age. The author had
taught them Intensive Reading for more than half a year. When the
research was conducted, the participants had been learning English as
their major for approximately one and a half years by taking a variety
of professional English courses designed for college English majors,
such as Intensive Reading, Extensive Reading, and Grammar. This
meant that the participants were on the way to becoming qualified
English majors. All the participants were informed of the purpose of
the study and agreed to participate in the study, but they were free to
withdraw at any time. At the time of data analysis, all the participants
(n=33) were included.

3.3. Instruments

3.3.1. Text memorization tasks and text
memorization tests

Seven argumentative writings were selected as model writings
(refer to Appendix A) for students to memorize. Two university
English teachers were invited and, together with the author, examined
the quality of seven selected writings by discussion and reached a
consensus that they could be used as model writings. To select model
writings, two major aspects were concerned: the quality of the writings
and the topics of the writings. The criteria to ensure the high quality
of the model writings lay in such aspects as lexical resources,
grammatical structures, accuracy, coherence and cohesion, and idea
development. The topics of the writings were to be diverse and closely
associated with life experiences that students are familiar with. The
topics of the finally selected seven model writings ranged from
technology and life (model writing 1), campus life (model writings 2,
5, 7, and 8), and family issues (model writing 3), to environmental
issues (model writing 4) and social issues (model writing 6). Students
were given 1 week to memorize a model writing, and then a
memorization test was conducted. Students’ text memorization quality
was examined by requiring them to recall and verbatim write out the
texts of the model writings without referring to the model writings
and without the use of dictionaries. In total, seven memorization tests
were administrated within 7 weeks, one for each week.

3.3.2. Pre-test and post-test

In the pre-test, the writing task (see Appendix C) from the 2017
Test for English Majors-Band 4 (TEM 4) was used to assess the
participants’ writing proficiency before the task of memorizing the
seven model writings was undertaken. In the post-test, the one from
2019 (refer to Appendix C) was used for the evaluation of students’
writing performance after the memorization work was done. There
were two reasons why the two writing tasks of TEM 4 were used in the
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present study. First, TEM 4 was a written test designed by the National
Education Committee of People’s Republic of China and used to assess
the English proficiency of Chinese English majors in their second-year
studies at the university since 1991. The students who participated in
the present study were all sophomores majoring in English. Therefore,
the previous writing tasks of TEM 4 were appropriate to be used to
evaluate the participants’ writing proficiency. Second, the topics of the
writing tasks of TEM 4 covered education, university life, society, etc.,
which Chinese college students are familiar with. This would minimize
the negative influences that the lack of topic knowledge may have
exerted on the students’ writing performances.

3.3.3. Semi-structured interview

By using both qualitative and quantitative approaches, the best of
both paradigms (quantitative and qualitative research) could
be deployed (Zoltan, 2007). Many researchers have developed
qualitative studies as the support and supplement for quantitative
research to explore EFL learners’ learning behavior, for instance, the use
of LLSs (He and Shi, 2008; Jiang and Smith, 2009; Yu, 2017). In view of
research questions 2 and 3, interviews with participants about their
experiences of text memorization were used as a logical approach in the
present research to triangulate the quantitative data in a broad sense.
The top 12 students in the score list for the memorization of seven
model English argumentative writing tests were chosen to
be interviewed. The interviews were semi-structured with two major
interview guide questions (refer to Appendix E) developed by the
author with reference to the interview guild questions in the study by
Jiang and Smith (2009), which were aimed to detect Chinese learners’
strategies used in English learning. The first interview question of the
present study was focused on the participants’ text memorization
processes of the model writings and the specific text memorization
strategies involved. The second question was aimed at collecting
information about students’ attitudes toward text memorization
strategies. The reliability of the interview data was enhanced in four
ways. First, all the interviewees were students whom the author had
taught for more than half a year; therefore, a good relationship
established between them enabled the interview to proceed in a more
natural and conversational manner. Second, to ensure that participants
had enough time to recall their memorization experiences and provide
authentic information about their memorization procedures, the
students were informed of the interview questions 1day before the
interview. Third, sub-questions such as “What learning strategies did
you use to help you commit the model writings to memory?” and “In what
aspects do you think text memorization is effective to improve your
English argumentative writing?” were designed to encourage and assist
students in providing more details about their memorization process.
Fourth, the individual interviews were conducted in Chinese instead of
English so that the students could express their ideas more clearly in
their native language. The interviews were conducted with flexibility,
and a group of interview techniques suggested by Zoltin (2007), such
as carry-on feedback and encouraging elaboration, were employed by
the author. For instance, when one interviewee reported, “I'm able to
read the text fluently;’ the interviewer raised the probe question or
follow-up question, “Do you mean you need to read it out loud or not?”
to both confirm the intended meaning of the utterance and increase the
richness and depth of the response. In addition, the wording of the
prepared questions was sometimes geared to better suit the different
personalities of the interviewees or make the interviews more natural.
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3.4. Data collection and analysis
procedures

Before the study, all the participants were informed of the purpose
of the study, the roles that participants play in data collection, and the
confidential and voluntary nature of the research. On the Monday of
the first week of the research, a pre-test was conducted, and model
writing 1 was given to students to memorize. On the Monday of the
second week, memorization test 1 was administrated, and model
writing 2 was handed out. On the Monday of the third week,
memorization test 2 was administrated, and model writing 3 was
handed out. Such a process was repeated so that within 8 weeks, seven
text memorization tests had been conducted. In the ninth week, after
all the memorization tests had been completed, the post-test was
administrated. Two experienced university English teachers were
given 2 weeks (weeks 10 and 11) to rate students’ performances in all
memorization and writing tests. The evaluation criterion (see
Appendix B) for memorization tests was code-signed by them to make
the rating consistent. The reliability of the two raters was acceptable
according to the Pearson correlation coeflicient (test 1, r=0.91; test 2,
r=0.86; test 3, r=0.90; test 4, r=0.88; test 5, r=0.91; test 6, r=0.92; test
7,1r=0.88). Thus, the average score achieved by each student was used
as the final score, which indicates each student’s memorization effect
of seven model argumentative writings. To ensure the reliability of the
pre-test and post-test, the scoring criterion (see Appendix D) was also
implemented by both two university English teachers. The interrater
reliability was acceptable for the present study according to the
Pearson correlation coefficient (pre-test, r=0.67; post-test, r =0.64).
Therefore, the average score given by the two raters to each student
was used as the final score, representing each students writing
proficiency. Then, descriptive statistics, such as means and standard
deviations of the participants’ writing proficiency before and after
completion of the memorization tasks, were reported and interpreted.
The paired samples t-test was adopted to examine whether
participants’ writing proficiency was improved after the text
memorization assignments were accomplished. Pearson correlation
coefficients were used to represent the relationships between
participants’ performance in the memorization of seven model
writings and their writing proficiency after the text memorization
tasks were completed.

The semi-structured interviews were conducted in the office of the
English department in the ninth week by the author after all the
experimental tests had been completed. Each participant agreed to the
interview being recorded by smartphone for data analysis for the
study. All the interviews were then transcribed and translated into
English by the author. The transcribed and translated texts were
double-checked, during which the author sought validation from the
interviewees, through smartphone conversations, when ambiguity
arose. Then the translated texts were analyzed to gain information
about the participants’ text memorization processes (including
whether understanding was involved) and the specific text
memorization strategies used to enhance their text memorization
effects. More importantly, based on the analysis, varieties of specific
text memorization strategies were classified to formulate a system for
text memorization. In the process of analysis, to ensure the accurate
interpretation of the interviewees viewpoints, exchanges through
smartphone or WeChat voice calls were conducted for confirmation
when necessary.
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4. Results and findings

4.1. Comparison of students’ writing
performances between pre-test and
post-test

Descriptive statistics of the pre-test and post-test shown in Table 1
demonstrate that the mean scores of the post-test, M=12.21,
SD=0.48, are improved compared to those of the pre-test (M =10.64,
SD=0.54). The results of the paired-samples T-test suggest that there
is a statistically significant difference between the mean scores of
pre-test and post-test, #(32)=—3.88, p=0.00<0.05, indicating that
students’ argumentative writing proficiency was greatly improved after
the memorization tasks of seven English argumentative writings had
been completed.

4.2. Relationship between memorization
effect of seven model writings and writing
performances after the completion of text
memorization tasks

The Pearson correlation coefficients in Table 2 show a significant
positive relationship between participants’ performances in text
memorization of seven model writings and their writing proficiency
after the completion of the text memorization tasks, r=00.63, p<0.01,
which indicates that the better the achievements made in text
memorization of seven model writings, the higher the proficiency in
English argumentative writing.

4.3. Strategies used for memorization of
the model writings and students’
perspectives

4.3.1. Strategies used for understanding that
facilitates memorization

All the interviewees except for interviewees 2 and 10 emphasized
the importance of understanding before they memorized the texts, but
the strategies used to understand were reported to be differential. Two
of them (1 and 8) mentioned that translation of the whole text into
Chinese was done prior to memorization to help them understand the
content and main ideas of the writings. Judging from the tone of their

TABLE 1 Paired-samples T-test for pre-test and post-test.

\| M SD T DF Sig.
Pre-test 33 10.64 0.54 —3.88 ‘ 32 ‘ 0.00 ‘
Post-test 33 12.21 0.48 ‘ ‘ ‘

TABLE 2 Pearson correlation coefficients for text memorization test of
seven model writings and post-test.

Memorization test Post-test
Memorization test 1
Post-test 0.63%* 1

##p<0.01, two-tailed.
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utterances, the claim of such a way for memorization seemed awkward
to them, presumably due to it being time-consuming or other
unknown reasons. However, it was a personal and satisfying approach
that they appreciated.

Another practice that many of the interviewees, including
interviewees 3, 4, 5, 8, 11, and 12, developed was to read through the
texts to get the main idea of the model writings. Afterward, they
would seek assistance from the dictionary if the words and phrases
became barriers preventing them from understanding the texts. “On
Wednesday morning, when I have no classes from 10am to 12 pm
[sic], I will read through the text and look up the words I do not
know in the dictionary. The initial things for memorization like
that” After recalling her first step, the use of a dictionary for
memorization of the model writings, interviewee 4 continued to
state that she did not favor learning by rote. Underlining the primary
significance of understanding with strong opposition to rote
memorization, she said, “It is not good to start to memorize without
understanding the texts, for example, mechanical memorization or
rote memorization” Similarly, interviewee 5 attempted to understand
the text when the memorization task started, but unlike interviewees
1 and 8, the frequent method used for understanding was not
translating but repeated reading. “I do not intend to translate the
texts. When I read them over and over, I can understand the ideas
that the texts convey; she said.

Compared with the majority of the interviewees’ notions that
understanding precedes memorization, interviewee 10 reported that
she adopted mechanical memorization by two mechanical means:
storing the words’ locations and typing the model writings.
She explained:

“My approaches to memorizing the texts are a bit mechanical. I
have a unique method. Unlike others, I often memorize the
specific location of a word on the writing handed to me, and it
can be stored in my brain. When I forget the content, I can
recall where the word is located. There is another good method,
which seems a bit time-consuming. I type the whole model
writing using the computer. This method helps me memorize it
faster, but it is also easier to forget because I don’t fully
understand it”

4.3.2. Memorizing through text analysis

Among the strategies adopted, another frequently used approach
was to analyze the structure of complicated sentences to facilitate
memorization with the grammatical knowledge acquired. The normal
practice that the majority of these successful memorizers deployed,
not excluding interviewees 1, 3, 4, 6, 7, 9, and 11, was to identify the
subject, the predicate, and the object of a long sentence that was
formed with more linguistic elements, such as phrases and clauses.
This process is, in fact, the analysis of the hierarchal order of a
sentence, which was conducted with intention of breaking down
complicated sentences into smaller units to ease the process of
memorization. By being aware of the subject (either a noun, a noun
phrase, or a nominal clause) and the predicate (a verb or a verb
phrase), the efforts made resulted in the linguistic portrayal of a
fundamental tree diagram. However, as second-year students, they
were not aware of that tree diagram since they had not yet attended
any courses relevant to linguistics or syntax. The conspicuous objective
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of such analysis, as they explained, was to make their memorization
tasks easier.

“I often analyze the main structure of the sentences. A seemingly
long sentence would not be complicated anymore if the subject,
the predicate, and the object are [sic] detected ... The rest part
[sic] of a sentence would be modifiers like adjectives. This is the
way I do to [sic] simplify a complicated sentence” (interviewee 1).

In addition to sentence structure analysis, another skill that
interviewees 6 and 3 mentioned was writing an outline for each
selected writing, which was firmly believed to offer intelligible
guidance to them to recall the contents and opinions of the writings.
Their inceptive attention was attached to the organization of the
writing and the ways by which the ideas developed. In other words,
when the entire stages of memorization were examined, analysis and
storage of the outline always predated that of the language details.
Interviewee 3 outlined the given model writing by clarifying the main
ideas, analyzing the supporting details, and picking up on the
keywords. She acknowledged that such a method worked well for the
memorization of the whole essay. The importance of outlining the
writings was echoed by interviewee 6, describing how an outline
is produced:

“The awareness of the organization of the whole writing makes the
memorization tasks easier. An introduction of the topic discussed
is often made in the beginning, which is followed by one argument
of the topic. Then the author’s thesis statement is put forward. In
the main body, the core notion is often analyzed from two
respects. Finally, the conclusion is made. My focus is always on the
keywords and linking words like however, therefore, etc., so that
an outline of the writing can be drawn. I memorize them based
on the outline afterward”

4.3.3. Storage strategies for memorization

Recitation, a widely accepted L1 learning strategy in China to
increase the effect of memorization, was often employed by the
interviewees. Seven of them, interviewees 1, 2, 4, 5, 8, 9, and 11,
reported that reciting the texts was one of the necessary channels that
assisted them in committing the texts to memory. Two forms of
recitation were reported: audibly (loudly or in a low voice) and silently,
according to the places where they recited the texts. Choosing this
memorization strategy was a personal preference depending on
individual learning styles and characteristics.

To be able to memorize the whole essay, interviewees 1 and 2
developed the habits of reading and repeatedly reciting aloud, the value
of which was emphasized by interviewee 2, who said, “Compared with
reading and reciting silently, the memorization effect through reading
and reciting loudly and repeatedly is much better” However, in
addition to reading and reciting loudly, reading and reciting softly was
also acceptable to interviewee 5 because reading and reciting by heart
did not enhance their memorization. Such an audible approach to
reading and reciting, either loudly or softly, was shared by interviewee
9, who emphasized that when in the library, she would retrieve the texts
from her mind and write them out instead of uttering any sound.
Interviewee 4 said that she read and recited silently in the library since
audible reading and recitation would disturb others and were not
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allowed. However, she added, “If the learning environment permits, I
often read as loudly as what I have done in my middle school during
the time for morning reading,” (a period of time, approximately
20-30min during the morning of each school day for middle school
students to read either Chinese or English texts loudly in China).

The depictions of the interviewees’ recitation procedures revealed
that reading the texts, either aloud or in a low voice, was a commonly
used approach that was incorporated into the process of their
recitation. Students intended to read out so that they could hear the
contents of the texts, thus enhancing the memorization effect.
Followed by audible reading, reciting to themselves audibly or silently
reinforced their memorization. The unavoidable forgetfulness urged
students to refer to the texts either by reading loudly or silently and
then the texts would be recited again. Such a reading-reciting cycle
would be repeated several times until they were conscious that the
texts had been memorized. Therefore, repetition was taken as one of
the indispensable strategies for strengthening the memorization effect.
Moreover, reviewing on a daily basis or at intervals of several days was
verbally reported by interviewees 1, 2, 3, and 5.

4.3.4. Students’ perspectives on the impact of
text memorization on English writing proficiency

All the students interviewed valued the impact of memorizing the
model writings on improving their writing performances. The
majority stressed that the benefits gained from it were extremely
positive. The enhancements can be illustrated in three aspects of
argumentative writing. The most conspicuous effect highlighted by
interviewees 1, 2, 3, 4, 5, 7, and 12 was that memorization of the model
writings enabled them to acquire the ability to construct a piece of
English argumentative writing and develop the ideas in a coherent
manner. For instance, interviewee 1 claimed that the regular structure
of the argumentative writing and thinking patterns were learned as
they accomplished the memorization assignments. Another
advancement was that the students learned diversified sentence
patterns and extended their vocabulary. For example, interviewees 4
and 12 revealed that their previous argumentative writings were all
completed using the translation mold; that is, a Chinese sentence was
generated in their minds first and was then translated into a simple
English sentence. More often than not, the sentence was organized
with improper diction and grammar that caused ambiguity and
confusion. With more model writings memorized, this translation
mold used for English writing was gradually abandoned on the
grounds that native-like sentences could be produced with the
application of more advanced words, correct collocations, and
complicated sentence patterns.

5. Discussion

5.1. Impact of text memorization on EFL
learners’ argumentative writing proficiency

The present study examines the impact of text memorization as a
foreign language learning strategy on the improvement of EFL
students’ argumentative writing proficiency. The results revealed that
text memorization of the model essays is significantly effective in
enhancing the argumentative writing proficiency of Chinese EFL
learners, which is consistent with the previous finding (Dai and Ding,
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2010) that the adoption of text memorization in FLL contributes to
greater progress in EFL learners’ writing ability. At the lexical level, the
memorization of full text enables EFL learners to store a string of
words that are formed in a fixed sequence, termed “formulaic
sequences” (Schmitt, 2004), thus reducing the possibility of EFL
learners making grammatical errors (Boers and Lindstromberg, 2008).
If the knowledge of FSs is absent, EFL learners depend on their L1
knowledge to possibly combine irrelevant words to generate incorrect
collocations in English argumentative writing. As a result, negative
transfer occurs with the production of deviant L2 combinations (Ellis,
2008). However, with the accumulation of these prefabricated patterns
stored in the mind through text memorization, students are able to
retrieve such chunks or multi-word units easily and put them to use,
with no need to arrange them through word selection and grammatical
sequencing (Tremblay and Baayen, 2010). In terms of the syntactical
and textual level, when learners memorize whole texts with the help
of a series of text memorization strategies, especially the syntactical
and textual analysis strategy, the relevant sentence structures and the
arrangements of the argumentative essays can be retrieved and, more
importantly, imitated by EFL learners to produce better writings of
their own. This finding is supported by previous studies, suggesting
that with the recognition of how information in texts is packaged and
organized through text analysis, more cohesive and coherent writings
can be composed (Tovar, 2016). Text analysis is not intended to
encourage copying but rather to promote awareness of style and
writing subskills. In short, in the process of text memorization, both
small and large linguistic forms are noticed by EFL learners and stored
in their short-term memory. When successive text memorization
helps to transfer short-term memory into long-term memory, there is
a greater likelihood that EFL learners can retrieve the retained
information or knowledge related to the lexicon, syntax, and textual
organization to generate better-structured English sentences.
Therefore, their arguments on a variety of the given topics can
be clearly presented for communication in the form of writing. In
other words, it is the memory-based system that enables EFL learners
to access and deploy chunks of language, on which language fluency
depends (Skehan, 1995).

5.2. Text memorization process of Chinese
EFL learners

When it comes to memorization of larger linguistic units of a
foreign language, i.e., full texts, the current study showed that
Chinese EFL learners’ memorization process is more complex than
memorization merely by repetition, as it has previously been
described. The memorization process, including memorization
strategies, is presented in Figure 1. When memorization starts,
mechanical memorization is possibly adopted in the absence of
understanding. However, if understanding is involved, such strategies
as using a dictionary, translating, and reading are used for
comprehension of the model writings first. Then the structures of the
whole writing and sentences are analyzed to facilitate memorization.
Afterward, audible or silent reading and reciting are repeated by
language learners to store the texts. In this process, the reviewing
strategy helps learners return to the procedure of understanding to
their which  further
memorization.

deepen comprehension, strengthens
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In the present study, two types of memorization practices were
identified for storing and recalling the texts reliably and retrieving
them easily. The less common was memorizing mechanically
without the engagement of understanding, whereas the most
common, which was also discovered in the studies of Hess and
Azuma (1991) and Kember and Gow (1990), was giving priority to
understanding, followed by memorization. The third type, the
integration or combination of memorization and understanding
explored by Mugler and Landbeck (2000) and Marton et al. (2005),
was not reported by the participants in this study, though the author
assumed that it existed. With regard to understanding, it was found
that the most frequent and effective strategy employed by Chinese
EFL learners was a top-down model. This mold shares similarities
with the top-down approach to facilitating text memorization in the
study of Harris (2015), which reported three steps for text
memorization: (1) understanding the main idea of the entire text,
(2) analyzing the structure of the full text, and (3) analyzing the
structure of sentences. Since the top-down approach and the
bottom-up approach could complement each other (Davies, 1988),
the bottom-up mold based on the careful breakdown of sentences
with a focus on lexical and syntactic forms was also found in this
study. Following this pattern, EFL learners can be informed of the
formal and content schemata for the construction of the essay on
the top level, as well as the lexis and syntactic forms that realize it
at the sentence level.

5.3. Text memorization strategies by
Chinese EFL learners

The present study found that in the process of the memorization
of the given model writings, all of the successful Chinese memorizers
actively employed a range of strategies to improve their memorization
effect, which were concluded as the text memorization strategies.
These strategies worked together to contribute to the storage,
retention, recall, or retrieval of the texts that Chinese EFL learners
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FIGURE 1
Diagram of text memorization process and strategies used by
Chinese EFL learners (source: original).
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tended to memorize. A new strategy for text memorization used by
Chinese EFL learners was developed based on the findings of the
present study and is shown in Figure 2.

Considering whether understanding is involved or not, text
memorization strategies can be divided into two major classes:
mechanical strategies and non-mechanical strategies. The term,
mechanical strategies, is preferred to generally describe one of the
intentional approaches of text memorization. The evidence obtained
in the current study indicates that Chinese EFL learners do not just
rely on repeating, they also seek out other strategies, such as keeping
in mind the word’s location in the writing and typing the text on a
computer. Though these strategies are believed to be mechanical, they
are different from conventional rote memorization, referring to
memorization by mere repetition in the previous study (Lazaric,
2012). Therefore, two groups: storing the word’s location and typing
the text, were discovered and grouped into mechanical strategies. The
non-mechanical strategies consist of understanding strategies for text
comprehension that facilitate memorization and storage strategies for
remembering and retrieval of the texts. Understanding strategies fall
into four categories: using a dictionary, translating, reading to
understand, and text analysis including structural analysis of the
entire writing and structural analysis of the sentence. Storage strategies
are made up of four other categories: reading to memorize, reciting
(audibly or silently), repeating, and reviewing. It should be noted that
two forms of reading strategies were identified according to the goals
that Chinese EFL learners tend to reach. The connotation of “reading
to understand” is the same as that of “reading” in the phrase “reading
anovel,” which means to comprehend the contents. However, “reading
to memorize” is defined as the strategy of reading the texts audibly or
silently with the intention of retaining the texts in memory.

There is no consensus on how strategies are defined and
categorized (Takac, 2008), thus, classification conflicts do exist. This
study suggests that translating and analyzing are two strategies for
understanding that fall under the text memorization strategy.
However, both of these types were considered cognitive strategies in
the study of Oxford (1990). Similarly, repeating, a cognitive strategy

10.3389/fpsyg.2023.1126194

in Oxford’s taxonomy of strategies, is viewed as a set of the text
memorization strategy in this study. Such different classifications
could be explained in two respects: (1) Previously, memorization
strategies were investigated as the major strategies for memorizing
vocabulary, the smaller units of language. Therefore, a shift in concern
from memorization of vocabulary to memorization of full texts leads
to the distinct classifications of specific memorization strategies. (2)
The roles that a strategy plays in different learning phases impact the
divisions of the strategies. For example, when translating is seen as a
tool for manipulation or transformation of the target language by the
learner, it is recognized as a cognitive strategy. However, in the present
study, translating is identified as a sub-strategy of text memorization
because it is deployed for the purpose of storage. It is understandable
that when the role of a certain strategy changes in a given task in
language learning, it can be sorted into two groups simultaneously,
which are meant to overlap (Oxford, 1990). More recently,
emphasizing the free and flexible operations of LLSs, Oxford (2017)
proposed that while a strategy might be thought of as being in a
certain group, other potential functions of that strategy should also be
seriously considered. Despite the unclear boundaries between the
categories of some strategies, the system of text memorization
strategies developed in the current study could still present a wide-
ranging framework to both examine text memorization strategy that
many Chinese EFL learners accepted as a means to underpin their text
memorization outcome and extend our understanding of it.

6. Conclusion and limitations

The current study contributes to the identification of the
relationship between LLS use and language proficiency, particularly the
relationship between the use of text memorization as a foreign language
learning strategy and English argumentative writing proficiency by
presenting further evidence from a Chinese FLL context. The results
suggest a significantly positive relationship between text memorization
and Chinese EFL learners writing outcomes. It is concluded that text

FIGURE 2
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Diagram of text memorization strategies used by Chinese EFL learners (source: original).
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memorization as a foreign language learning strategy is effective in
improving EFL learners writing proficiency, which previous literature
on language learning strategy use in general settings and specific
language skill areas has seldom documented. Moreover, this study is
the first attempt to explore and develop a new system of text
memorization strategies based on the analysis of the text memorization
processes and strategies deployed by Chinese EFL learners. The
suggestion on the differentiation of memorization of larger units of
language, such as the full text of an essay, from memorization of smaller
units of language, such as vocabulary, provides new insight into
memorization strategy research within the field of LLSs.

Although this study detected a variety of strategies used for text
memorization, which have been proven to work effectively in improving
Chinese EFL learners’ writing proficiency, other strategies to increase
the text memorization effect are likely to offer a more comprehensive
interpretation of Chinese EFL learners’ text memorization strategy use.
Future studies should focus on the discovery of these strategies and how
these strategies are involved in the process of Chinese EFL learners’ text
memorization processes. Moreover, a multitude of independent
variables potentially impact strategy use (Grainger, 2012), thus leading
to differential language performance. Gender, in this study, could have
played a role because 29 out of 33 subjects were women. In addition, this
study was conducted in China, with Chinese EFL learners as the objects,
so when EFL learners’ cultural backgrounds or socio-ecological contexts
change, whether the strategy used and the impact of text memorization
on EFL learners’ writing proficiency would differ is anticipated to
be uncovered in future studies.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.
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triggered by genre on Chinese
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Introduction: Genres, having distinct communicative functions, elicit different
levels of reasoning demands in writing tasks. The current study investigated the
influence of cognitive complexity triggered by a seldom studied pair of genres
(expository writing vs. argumentative writing) on Chinese advanced EFL learners’
writing performance.

Method: A total of 76 L2 learners participated in two writing tasks: one simpler
expository writing task involving fewer reasoning demands and the other more
complex argumentative writing task eliciting more reasoning demands. Multiple
measure indices were adopted to comprehensively reflect the differences in
production dimensions between the two writing tasks, such as lexical complexity,
syntactic complexity, accuracy, fluency, and cohesion.

Results and discussion: The results showed that cognitive complexity significantly
improved lexical complexity, clausal complexity, and cohesion, which generally
supported the Cognition Hypothesis. However, phrasal structures and clausal
structures within the construct of syntactic complexity displayed a trade-off effect,
partially corroborating the Trade-off Hypothesis. Accuracy and fluency were
uninfluenced, verifying neither of these hypotheses. Implications for sequencing
and designing L2 writing tasks were provided for relevant stakeholders.

KEYWORDS

task complexity, L2 writing performance, the cognition hypothesis, the trade-off
hypothesis, expository writing, argumentative writing

1. Introduction

As second language acquisition theories and task sequencing criteria develop (Xu
et al., 2022), the effect of task complexity on L2 writing performance has been examined
by many studies, generating conflicting results (e.g., Ong and Zhang, 2010; Rahimi and
Zhang, 2018; Zhan et al., 2021). Further research is warranted to deepen our understanding
of the conceptualization and operationalization of writing task complexity and to help
instructors and assessors appropriately design and sequence writing tasks based on L2
learners’ proficiency (Robinson, 2015). Furthermore, it remains to be examined whether
L2 writers™ attentional resources are sufficient when completing writing tasks of different
cognitive complexity.

Revolving around the question, Robinson (2001) proposed the cognition hypothesis
that an increase in task complexity could improve L2 production quality. Motivated by
the hypothesis, this study was conducted to investigate L2 writing performance across a
simple task (expository writing involving a lower level of reasoning) and a complex task
(argumentative writing involving a higher level of reasoning). The task complexity was
manipulated via reasoning demands elicited by genres, whose effects on lexical complexity,
syntactic complexity, accuracy, fluency, and cohesion were investigated.
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Two hypotheses concerning task complexity proposed by
Skehan and Foster (1997, 1999, 2001) and Robinson (2001, 2015)
served as the theoretical foundations for this study. Similar to
Kellogg’s (1996) L1 writing model, Skehan and Foster (1997)
proposed the trade-off hypothesis that attentional resources are
limited during the L2 production process. However, Robinson
(2001) proposed a contrasting hypothesis, i.e., the cognition
hypothesis. In keeping with previous L2 writing studies (e.g.,
Rahimi, 2019), this study set out to verify the effects of
task complexity, manipulated via writing genre, on L2 writing
performance, based on the aforementioned two hypotheses.

2. Review of the literature

2.1. Theoretical background

Writing tasks play an important role in writing improvement
and language development. As assumed in the output hypothesis
(Swain, 1985), writing tasks could promote L2 learning by making
learners realize the “gap” between what they want to write and
what they can write, and this “gap” will motivate learners to learn
more target language to modify their written output. Furthermore,
during the writing process, L2 learners are forced to consider
not only the semantic but also the syntactic aspects to generate
legitimate and comprehensible language.

Writing tasks could activate and orchestrate various cognitive
resources during three sub-processes: formulation, execution, and
monitoring, according to Kellogg’s (1996) model. Among the three
processes, the formulation was theorized to place the most demands
on the working memory, followed by monitoring. Formulation
entails planning content to be written and translating it into words.
While planning, writers deploy attentional resources to generate
and organize content coherently. During translation, lexical and
syntactic forms are accessed and encoded to express the content
into words. Although Kellogg’s model was initially proposed for L1
writing tasks, it was also confirmed to be applicable to L2 writing
tasks (e.g., Kormos, 2011; Révész et al., 2017).

In task-based language learning, learners are required to
allocate their attentional resources to meet tasks cognitive
demands. The two most influential theories concerning the
influence of cognitive demands on L2 production are the trade-oft
hypothesis and the cognition hypothesis. These two theories make
contrary predictions about the relationship between task cognitive
demands and language production. Although the two hypotheses
were originally put forward for L2 oral production, previous studies
have confirmed their applicability to L2 writing (e.g., Rahimi and
Zhang, 2018; Zhan et al., 2021).

The trade-off hypothesis was put forward by Skehan and Foster
(1997, 1999, 2001). They hypothesized that attentional resources
and processing capacity are limited, so learners have to prioritize
one aspect of language production over others, hence triggering
trade-off effects among complexity, accuracy, and fluency. For
example, when an increase in cognitive task complexity triggers
over-taxation of attentional resources, learners will give priority
to meaning and content planning over linguistic forms, leading to
increased fluency but decreased complexity and accuracy.
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Contrarily, Robinson (2001, 2005) proposed that task
complexity was associated with the cognitive demands imposed
on learners, but learners could pay attention to multiple facets
of language production simultaneously by drawing on multiple
attentional resource pools, thus promoting interlanguage learning
and development. Task complexity could be manipulated along
resource-directing and resource-dispersing dimensions. Increasing
task complexity along the resource-directing dimension (by placing
cognitive demands on learners) could lead to improved accuracy,
improved complexity, and decreased fluency, whereas increasing
task complexity along the resource-dispersing dimension (by
placing performative demands on learners) could result in lower
accuracy, lower complexity, and lower fluency.

Task complexity is assumed to lie in the formulation process,
in which content planning and linguistic encoding place great
cognitive demands on learners (Robinson, 2005). In the present
study, the argumentative writing task requires more reasoning
demands, because learners have to conceptualize the content
by reasoning, analyzing the controversial issue, and arguing
for or against one side with supportive evidence. By contrast,
an expository writing task just involves learners presenting
information about one campus activity based on their prior
knowledge, so the content can be accessed from learners’ long-term
memory with ease.

2.2. Reasoning demands triggered by genre
and L2 writing performance

So far, due to the inconsistent operationalizations of task
complexity and the use of different language complexity
indices, research findings regarding the effects of reasoning
demands triggered by genres on L2 writing performance have
been conflicting.

A line of research partially supported the trade-off hypothesis.
For example, Way et al. (2000) investigated the effects of different
genres (i.e., descriptive, narrative, and expository) on L2 learners’
writing performance. The results indicated that the syntactic
complexity (e.g., T-unit length) was higher in expository essays
than that in descriptive or narrative ones. However, an almost
reverse trend (descriptive > narrative > expository) was detected
in fluency and accuracy measures. Thus, as the reasoning demands
increased, the trade-off effect existed among syntactic complexity,
accuracy, and fluency, which supported the trade-oft hypothesis.

Another line of research partially supported the cognition
hypothesis. To further examine the influence of genre, Lu (2011)
employed 14 syntactic complexity measures. He found that
argumentative essays generally displayed more complex syntactic
features than narrative ones. Yoon and Polio (2017) replicated
Lu’s (2011) study and included other dimensions such as lexical
complexity, accuracy, and fluency. Their results revealed that the
syntactic complexity in argumentative writing was generally higher
than that in narrative writing, as evidenced by the length of
production and phrasal complexity. However, no significant effect
was detected in clausal complexity, accuracy, and fluency. Based
on the above two studies (Lu, 2011; Yoon and Polio, 2017), Zhan
et al. (2021) found similar results. Specifically, the argumentative
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writing exhibited higher syntactic complexity (length of production
and phrasal structures) and fluency than did the narrative writing,
but there were no significant differences in lexical complexity
or accuracy.

More comprehensively, Yang (2014) examined the effect
of task complexity on L2 writing performance across four
writing genres (narrative, expository, expo-argumentative, and
argumentative). Yang found that accuracy, fluency, lexical diversity,
and lexical sophistication were not significantly influenced; the
lexical density of expository writing was the highest, while that
of narrative writing was the lowest. The syntactic complexity can
be ranked as argumentative > expository > narrative (the indices
of expo-argumentative writing fluctuated). The general writing
performance can be summarized as non-narrative > narrative.

All the above-mentioned four studies (i.e., Lu, 2011; Yang,
2014; Yoon and Polio, 2017; Zhan et al., 2021) revealed that when
more reasoning demands were imposed, the produced syntactic
complexity, in particular, would increase, partially corroborating
the cognition hypothesis.

There still existed some other studies supporting neither of
these two hypotheses. Contrary to previous studies’ findings, Ruiz-
Funes (2013) investigated the effects of task complexity on 24
intermediate L2 learners’ writing performance, detecting non-
significant differences for all measures across two writing tasks
(narrative vs. expository). Again, Ruiz-Funes (2014) examined the
influence of task complexity on eight advanced L2 learners’ writing
production, still finding no significant differences for all indices
across two writing tasks (expository vs. argumentative). Although
the pair of expository and argumentative writing tasks was studied,
the sample size was very small, decreasing its statistical power
and generalizability.

In light of different operationalizations of task complexity, it is
hardly possible to compare different research results simply based
on the broad categories of “less complex writing task” and “more
complex writing task.” Therefore, we narrow down the concept of
task complexity to cognitive complexity brought about by genre
in writing tasks. Nevertheless, the findings concerning writing
performance influenced by different genres are still not consistent
across studies, probably due to such confounding factors as the
topic, learner proficiency, and the use of different sets of measure
indices. It is, therefore, necessary to control these confounding
factors to only focus on the influence of genres and their embedded
reasoning demands.

On the other hand, though previous studies did examine
genre effects in writing tasks (e.g., narrative vs. non-narrative;
argumentative vs. non-argumentative), few studies are setting
out to explicitly compare expository writing and argumentative
writing among L2 advanced learners. In China, these two major
writing genres, whose knowledge has been imparted and constantly
applied during secondary and tertiary education, play a pivotal
role in writing pedagogy, learning, and assessment. In academic
practice, college students frequently need to formally explain
concepts/information to others (corresponding to the purpose of
expository writing) or to argue for/against someone’s viewpoint
with supporting evidence to be convincing (corresponding to the
purpose of argumentative writing). Yet, the lack of studies explicitly
centering on these two writing genres fails to provide pedagogical
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or assessment implications for these two vital types of writings,
though these implications are very practical and essential.

If informed of the differences in writing performance caused by
these two genres’ distinct reasoning demands, relevant stakeholders
will be benefited. For example, L2 instructors will be more expert
at arranging or sequencing writing tasks by taking task complexity
induced by reasoning demands into consideration, to promote
the development of EFL learners’ writing ability. Similarly, L2
assessors could be better at anchoring the validity and reliability of
writing assessments involving these two genres. Furthermore, EFL
learners will more consciously deploy specific linguistic features
characteristic of each genre in their writings, to better fulfill the
genre-related communicative functions.

To shed light on the role of the reasoning demands elicited by
these two genres in writing tasks, this study set out to investigate
the influence of task complexity induced by these two genres
(i.e., expository writing vs. argumentative writing) on L2 writing
performance. Task complexity in our study was manipulated as
previous studies did (e.g., Yang, 2014; Zhan et al., 2021), and our
study focused on two seldom-examined writing tasks. In addition,
participants in our study were advanced Chinese EFL learners,
who were seldom investigated in previous studies. Moreover,
multidimensional measures of lexical complexity and syntactic
complexity were adopted, which is of great importance (Norris and
Ortega, 2009; Johnson, 2017). In addition, cohesion indices were
also included in this study to assess the macro-level organization of
written production and learners’ higher-order writing skills so as to
address the concern expressed by Kuiken and Vedder (2008) that
the improved linguistic dimensions of L2 writing might compete
with other higher-order dimensions of writing. Finally, our study
classified syntactic complexity into phrasal complexity and clausal
complexity, which were less explicitly examined.

Accordingly, the present study answered the following research
question: How does the cognitive complexity triggered by genre
influence advanced EFL learners’ writing performance in terms
of lexical complexity, syntactic complexity, accuracy, fluency,
and cohesion?

3. Method
3.1. Participants

A total of 76 undergraduate sophomores majoring in the
English language were recruited from a top university in Shanghai,
China, using convenience sampling. These students got writing
feedback and were awarded bonus credits based on their writing
performance. Eleven participants were removed as they failed to
follow the researchers’ instructions. The essays of 65 students were
retained for further analysis and research. Among them, there are
43 female and 22 male students, whose ages ranged from 19 to 21
years (M = 19.86, SD = 9 months). All of the participants’ mother
tongues were Mandarin Chinese.

The participants are engaged in a language learning program,
which includes courses in linguistics, English literature, English
culture, and language skills. They have been learning English as
a foreign language in the classroom setting for over 13 years, but
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none of them have any overseas study experiences. The Oxford
Quick Placement Test (version 2.0) was used to assess students’
English proficiency. As a result, all of the students’ placement
scores fell into the advanced proficiency range (46-57 out of 60),
M =50.95, SD = 2.56.

3.2. Writing tasks

Different writing genres will place different cognitive demands
on EFL learners (Yoon and Polio, 2017). Expository writing
and argumentative writing are two discourse types with distinct
communicative purposes. Thus, an expository writing task and
an argumentative writing task adapted from the Chinese CET-
Band 4 and Chinese TEM-Band 4, respectively, were employed
in this study (see writing prompts in Supplementary material).
College English Tests (CET) designed for non-English major
college students and Test for English Majors (TEM) for English
major college students are both standardized English proficiency
tests in China, whose reliability and validity have been examined
and well-documented (Yan and Huizhong, 2006; Yan and Jinsong,
2011). It is universally accepted in China that TEM-Band 4 is much
more difficult than CET-Band 4.

The participants completed the tasks in two English classes
(one task each day) under the supervision of their English teacher.
Students were asked to work on their own and were not allowed
to use cellphones, dictionaries, or reference textbooks. Since the
writing tasks were regarded as completely independent of each
other, no consideration was taken concerning the practice effect of
one task over the other. In this study, the time allotted for each task
was 30 min.

Cognitive task complexity is associated with reasoning
demands induced by genres (Ruiz-Funes, 2015). The tasks that
involve more reasoning demands were thought to be more
cognitively complex in EFL writing studies (Rahimi, 2019). In this
study, the tasks were designed to elicit different levels of cognitive
complexity. Both tasks were created around the theme of activities.
In Task 1, students were instructed to introduce an impressive
college activity based on their prior knowledge in an expository
manner. Task 2 required students to argue for or against the
phenomenon (volunteer activities) mentioned in the prompt by
giving supporting evidence. In terms of the reasoning demands,
Task 2 was considered to impose higher cognitive loads than Task 1.

To further validate the task complexity, five experienced EFL
writing instructors and five doctoral postgraduates majoring in
linguistics were invited to judge the complexity of these two writing
tasks on a Likert scale, which ranged from 1 (extremely simple)
to 9 (extremely complex). The expert ratings were in line with the
categorization of task complexity in this study.

3.3. Dependent variables

The dependent variables consist of lexical complexity, syntactic
complexity, accuracy, fluency, and cohesion. Task production
quality is typically measured by the indices of complexity, accuracy,
and fluency (e.g., Foster and Skehan, 1996; Norris and Ortega,
2009). However, there is no consensus on the measures of writing
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quality to date (Johnson, 2017). Researchers have adopted different
indices to assess learners’ writing production. The necessity of using
multiple indices of linguistic complexity to investigate L2 writing
quality was pointed out by Norris and Ortega (2009). Thus, to
avoid the inconsistency of evaluating indices, this study adopted
a set of comprehensive indices to evaluate different dimensions of
writing production.

3.3.1. Lexical complexity

Lexical complexity, a multidimensional construct, can be
categorized into three subcategories: lexical diversity, lexical
sophistication, and lexical density, but very few studies examined
the latter two subcategories (Johnson, 2017). This study examined
all three subcategories.

Since the index type/token ratio (TTR) is sensitive to sample
size and length (Rahimi, 2019), corrected type/token ratio (CTTR)
was employed to measure lexical diversity, countering the influence
of sample size and length effect (Ong and Zhang, 2010; Zhan et al.,
2021). To comprehensively assess lexical diversity, two other well-
validated indices, D-value and measure of textual lexical diversity
(MTLD), were also adopted, which were employed in previous
studies (e.g., Révész et al.,, 2017; Rahimi, 2019).

In addition, previous studies have found that psycholinguistic
values, such as the age of acquisition (AoA) and concreteness,
are important indicators of lexical sophistication (De Wilde et al,
2020). The log frequency for content words was shown to be more
reliable to indicate lexical sophistication than the raw frequency
(Just and Carpenter, 1980). This study adopted these three indices
to examine lexical sophistication, which can predict the quality of
L2 writing (Zhang et al., 2022). Finally, lexical density (LD) was
employed to gain a big picture of learners’ lexical complexity.

3.3.2. Syntactic complexity

Syntactic complexity, also a multidimensional construct, could
be analyzed from different syntactic facets. In line with the previous
classification of syntactic complexity (Bulté and Housen, 2014; Kyle
and Crossley, 2018), apart from measuring production length, the
present study measured syntactic complexity at other two levels:
phrasal complexity and clausal complexity.

In this study, multiple indices were adopted to capture the
genres’ effects on syntactic complexity by following previous studies
(e.g., Lu, 2011; Rahimi and Zhang, 2019; Zhan et al., 2021). The
first syntactic index (i.e., STS) measures the extent of structural
similarity in the text using Coh-Metrix 3.0 (McNamara et al., 2010),
which reflects the overall syntactic sophistication. The higher the
index is, the less diverse the syntactic structures are. The other 11
syntactic indices obtained from the Syntactic Complexity Analyzer
(Lu, 2011) focus on three dimensions: three indices concerning
the length of the unit, e.g., mean length of sentence (MLS), mean
length of T-unit (MLT), and mean length of clause (MLC); three
indices measuring clausal complexity, e.g., clauses per T-unit (C/T),
dependent clauses per clause (DC/C), and dependent clauses per
T-unit (DC/T); five indices calculating phrasal complexity, e.g.,
verb phrases per T-unit (VP/T), complex nominals per T-unit
(CN/T), complex nominals per clause (CN/C), coordinate phrases
per T-unit (CP/T), and coordinate phrases per clause (CP/C).
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3.3.3. Accuracy

Accuracy refers to lexical and grammatical correctness in
learners’ essays, measured by errors made in learners writing,
but the errors are not concerned with punctuation, spelling, or
capitalization, which are not typical issues among advanced EFL
learners. In this study, the number of errors per T-unit and the
number of errors per 100 words were adopted to measure the
learner’s accuracy, both of which were employed and verified in
previous studies (e.g., Ruiz-Funes, 2015). The higher the ratios are,
the less accurate learners’ essays are.

3.3.4. Fluency

Since the writing time was controlled for all learners, the total
number of words was used as one index of fluency (Johnson et al.,
2012). In addition, fluency was also assessed by the other index,
i.e.,, the mean number of words per T-unit, which was regarded
as a reliable fluency index by Wolfe-Quintero et al. (1998). The
two indices combined can better capture the fluency of learners’
writing production.

3.3.5. Cohesion

Cohesion proved to be one of the important indicators of
L2 writing performance (Crossley et al., 2016; Zhang et al,
2022). Cohesive devices play a vital role in connecting ideas in
writing (Halliday and Hasan, 1976). Previous research has validated
and confirmed the efficacy of Coh-Metrix indices (i.e., latent
semantic analysis, co-reference, and connectives) in evaluating
textual cohesion (Foltz et al., 1998; McNamara et al., 2010).

Latent semantic analysis (LSA) is a statistical representation
of textual cohesion by evaluating the level of semantic similarity
between sentences and paragraphs (Foltz, 1996). In this study, both
local and global LSA indices were used to measure the conceptual
similarity between sentences and paragraphs, respectively.

Co-reference was measured by stem overlap and content word
overlap, both of which are more inclusive compared with noun
overlap or argument overlap (Crossley et al., 2016). Stem overlap
refers to how often a noun in one sentence shares a common
lemma with another content word in another sentence. Content
word overlap calculates the number of shared content words
between sentences.

Connectives are vital signal words of relations in essays
and thus promote discourse cohesion. The appropriate use of
connectives can improve textual organization and content unity
(Halliday and Hasan, 1976). To reflect the overall use of connectives
in learners’ essays, we adopted the holistic index to identify all
connectives used in learners” writings.

3.4. Statistical analyses

First, 11 students’ essays were excluded due to not following
requirements, so the two writing tasks of 65 students were analyzed.
Then, the 130 essays were typed in Microsoft Word documents
and coded by researchers via the Lexical Complexity Analyzer (Lu,
2012), Syntactic Complexity Analyzer (Lu, 2011), and Coh-Metrix
3.0 (McNamara et al., 2010) to obtain lexical complexity, syntactical
complexity, fluency, and cohesion indices. Paired samples -tests
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were carried out to check the differences between the two writing
tasks” performance indices, with the alpha level set at 0.05 for
all tests. Cohen’s d was adopted to measure the effect size, and
the standards were followed: d = 0.2-0.4, a small effect size; d
= 0.5-0.7, a medium effect size; and d >0.8, a large effect size
(Cohen, 1988). The program SPSS 21.0 was employed for the
abovementioned statistical analyses.

4. Results

4.1. Effects on learners’ lexical complexity

The paired samples t-tests detected a series of task effects on
lexical complexity (see Table 1). First, the mean differences between
the two lexical diversity indices were both statistically significant.
For example, as for D-value, MD = —12.96, p =0.001, d = 0.81; and
as for MTLD, MD = —10.85, p = 0.04, d = 0.47. It meant that EFL
learners were more likely to use more diverse lexical forms when
completing the complex writing task (i.e., argumentative writing).
Furthermore, the complex writing task elicited significantly more
abstract words than did the less complex task, MD = 50.30, p
= 0.000, d = 2.14. Task effect was also reflected in AoA, MD =
—76.12, p = 0.000, d = 2.72, which indicated that learners tended
to use later acquired words in the more complex task. Moreover, the
effect sizes for the above t-tests were generally large. These lexical
indices indicated that participants tended to deploy diverse and
sophisticated vocabulary when dealing with more complex writing
tasks. As task complexity increased, the lexical complexity generally
showed an upward trend.

In addition, the paired samples t-tests failed to reveal the
effects of task complexity on other indices of lexical complexity.
As for CTTR, log frequency, and LD, none of the mean differences
between the two tasks were statistically significant.

4.2. Effects on learners’ syntactic
complexity

As indicated in Table 2, regarding the structural similarity,
argumentative writing presented significantly fewer similar
syntactic structures than did expository writing, MD = 0.02, p =
0.004, d = 0.70, which showed that advanced learners were more
likely to vary their syntactic structures in more complex writing
task. Regarding the length of production, only MLC in Task 1 was
significantly higher than that in Task 2, and the effect size was very
large (MD = 2.07, p = 0.000, d = 1.06), which meant that learners
produced longer clauses in the simple writing task than in the
complex one.

Additionally, increasing task complexity had a significant
influence on EFL learners’ clausal complexity features. The mean
values of three indices in Task 2 were all significantly higher than
those in Task 1, with large effect sizes (C/T, MD = —0.38, p = 0.01,
d = 0.58; DC/C, MD = —0.11, p = 0.001, d = 0.87; DC/T, MD =
—0.33, p = 0.005, d = 0.70), which meant that the more complex
writing task elicited more clausal constructions.

Contrarily, advanced EFL learners tended to generate fewer
phrasal structures (except VP/T) in complex writing tasks. Instead,
they tended to employ more phrasal devices (especially nominals)
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TABLE 1 Comparison of lexical complexity in Task 1 (exposition) and Task 2 (argumentation).

Sub-categories Indices

Lexical diversity CTTR 6.59 1.05 6.21 0.53 0.39 0.09 0.39
D-value 79.50 15.76 92.46 16.76 —12.96 0.001 0.81
MTLD 75.44 19.28 86.29 17.18 —10.85 0.04 0.47
Lexical sophistication Log freq 3.02 0.08 3.00 0.09 0.02 0.41 0.18
AoA 310.64 17.78 386.76 25.04 —76.12 0.000 2.72
Concreteness 415.43 19.17 365.13 12.10 50.30 0.000 2.14
Lexical density LD 0.52 0.03 0.52 0.03 0.00 0.76 0.07

CTTR, corrected type/token ratio; D-value, lexical variability based on Malvern and Richards (1997); MTLD, measure of textual lexical density; Log freq, log frequency for content words; AoA,
age of acquisition for content words; Concreteness, concreteness for content words; LD, lexical density.

TABLE 2 Comparison of syntactic complexity in Task 1 (exposition) and Task 2 (argumentation).

Sub-categories Indices

Overall sophistication STS 0.10 0.03 0.08 0.02 0.02 0.004 0.70
Mean length of unit MLS 19.21 523 20.34 6.45 —1.13 0.51 0.15
MLT 17.51 4.95 18.30 6.43 —0.79 0.64 0.10
MLC 11.88 2.69 9.81 1.44 2.07 0.000 1.06
Clausal complexity DC/T 0.48 0.24 0.81 0.39 —0.33 0.005 0.70
DC/C 0.31 0.11 0.42 0.08 —0.11 0.001 0.87
C/T 1.48 0.28 1.86 0.56 —0.38 0.01 0.58
Phrasal complexity VP/T 1.88 0.36 2.77 0.76 —0.89 0.000 0.98
CN/T 2.30 0.76 1.90 0.61 0.40 0.050 0.46
CN/C 1.57 0.46 1.03 0.21 0.54 0.000 1.41
CP/T 0.52 0.30 0.39 0.17 0.13 0.01 0.61
CP/C 0.36 0.23 0.22 0.10 0.14 0.002 0.77

STS, structural similarity; MLS, mean length of sentence; MLT, mean length of T-unit; MLC, mean length of the clause; DC/T, dependent clauses per T-unit; DC/C, dependent clauses per clause;
C/T, clauses per T-unit; VP/T, verb phrases per T-unit; CN/T, complex nominals per T-unit; CN/C, complex nominals per T-unit; CP/T, coordinate phrases per T-unit; CP/C, coordinate phrases

per clause.

to convey and present information in the simple writing task
(i.e., expository writing). All phrasal indices showed significant
differences between the two writing tasks with large effect sizes.
It can be shown from Figure | that there existed a trade-off effect
between phrasal complexity and clausal complexity.

In summary, with the increase of reasoning demands in
EFL learners’ writing tasks, the number of phrasal structures
significantly decreased (especially nominals), whereas the number
of clausal structures significantly increased.

4.3. Effects on learners’ writing accuracy
and fluency

Task complexity had no significant effect on learners’ writing
accuracy or fluency, as shown in Table 3. Neither index of
accuracy displayed statistically significant differences between the
two writing tasks, e.g., MD = —0.10, p = 0.43, d = 0.17 (Etot/T);
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MD = 0.02, p = 0.97, d = 0.00 (NER). Similarly, neither fluency
index yielded evidence of significant differences, e.g., MD = —0.80,
p=0.64,d=0.10 (W/T); MD = 1.14, p = 0.98, d = 0.01 (TN'W).

4.4. Effects on learners’ writing cohesion

With the increase in task complexity, the essays generated in
the complex task were more cohesive than those in the simple
task, as evidenced by both implicit and explicit measures (see
Table 4). The implicit measures, i.e., LSA-p, SO-s, and CWO-s,
all showed significant differences between the two writing tasks
with medium effect sizes. The explicit measure, i.e., ACI, revealed
that the difference in the use of connectives between the two
writing tasks was statistically significant with a large effect size
(MD = —20.41, p = 0.000, d = 1.15). In short, advanced EFL
learners tended to employ more cohesive devices in the more
reason-demanding writing task (i.e., argumentative writing).
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Clausal and phrasal complexity indices’ comparison.

mTask 1 mTask 2

0.52
0.39 0.36

22
1 In
CP/T

CP/C

157
|103

CN/C

23
| 19
CN/T

5. Discussion

5.1. Effects on lexical complexity

Increasing cognitive complexity had significantly positive
influences on lexical diversity (D-value and MTLD) and
With  the
increase in reasoning demands, advanced EFL learners’ lexical

lexical sophistication (AoA and concreteness).
complexity in writing also increased, which supported Robinson’s
cognition hypothesis.

Advanced EFL learners tended to employ more diverse and
sophisticated words when dealing with the cognitively demanding
task, probably because simple words could not meet the demands
of a complex writing task, which involved a deeper level of form-
conceptualization mapping. In addition, advanced learners had a
good knowledge of L2 vocabulary, and the complex task provided
them with a channel of lexical production. Advanced learners may
be more skilled at funneling their attentional resources toward the
lexical forms while conceptualizing and organizing content to be
written (Rahimi, 2019). Learners’ lexical density remained constant
across two writing tasks, which may indicate that learners’ high
proficiency pushed their content words’ proportion to the limit,
reaching the ceiling effect.

On the one hand, some of the results regarding lexical
complexity corroborated previous studies. For example, the
findings concerning CTTR supported Kuiken and Vedder’s (2008)
and Zhan et al’s (2021) studies, which found no significant
difference either. Regarding frequency, the findings were consistent
with Kormos’s (2011) and Johnson et al.’s (2012) studies in which
task complexity did not have significant effects on lexical frequency.

On the other hand, our results also refuted previous findings.
Concerning D-value and concreteness, our results contradicted the
study of Kormos (2011), who conducted two narrative writing tasks
and found that D-value and concreteness decreased significantly
with the increase of cognitive complexity. Regarding D-value
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TABLE 3 Comparison of accuracy and fluency in Task 1 and Task.

Etot/T 0.68 0.25 0.78 0.56 —0.10 0.43 0.17
NER 423 2.26 421 1.86 0.02 0.97 0.00
wW/T 17.50 4.94 18.30 6.43 —0.80 0.64 0.10
TNW 386.52 177.36 385.38 60.77 1.14 0.98 0.01

Etot/T, number of errors per T-unit; NER, number of errors per 100 words; W/T, words per
T-unit; TNW, total number of words.

and MTLD, our findings were not in line with Révész et al.
(2017), who manipulated task complexity via content support. The
inconsistent results may be caused by different manipulations or
operationalizations of task complexity.

Our findings regarding general lexical complexity were
inconsistent with some previous studies (e.g., Kuiken and Vedder,
2008; Zhan et al,, 2021), which may be due in part to the use of
different lexical indices. Specifically, relatively few studies adopted
sophisticated lexical indices, such as D-value and MTLD, which
were considered more sensitive to the change of task complexity
and less influenced by text length compared with TTR and its
transformations (Johnson, 2017). Also, very few studies included
multiple lexical complexity indices to reflect the effects of task
complexity on all three dimensions of lexical complexity, i.e., lexical
diversity, sophistication, and density. Many studies only examined
the lexical diversity indices, which might not be sensitive enough
to capture the task complexity’s effects on lexical complexity, thus
resulting in inconsistent findings.

To sum up, the set of comprehensive indices in this study
indicated that lexical complexity would increase with the increase
of reasoning demands.
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5.2. Effects on syntactic complexity

The structural similarity index, reflecting the overall syntactic
complexity, showed that the syntactic structures in the complex
writing task were more varied, partially due to the use of
more clauses.

The results also indicated that the clauses in the complex
writing task (i.e., argumentative writing) were significantly shorter
(as shown by MLC) because more clauses/dependent clauses were
embedded in essays produced in the complex task, as revealed
by significantly higher DC/T, C/T, and DC/C in argumentative
writing. As for the simple writing task, the significantly longer
clauses were attributable to the fact that more phrases were
embedded in clauses, as reflected by statistically higher CP/C
and CN/C in expository writing. EFL learners employed more
phrases, instead of clauses or dependent clauses (correspondingly,
fewer verb phrases), to pack and condense more information in
expository writing (see Table 5).

Phrasal complexity and clausal complexity did not increase
simultaneously but competed with each other. As phrasal
complexity increased in expository writing, the clausal complexity
would fall. On the contrary, when phrasal complexity decreased
in argumentative writing, the clausal complexity would rise. Our
findings also corroborated the findings in Yang’s (2014) and Lei
et al’s (2023) studies, whose clausal complexity exhibited an
increasing trend from expository writing to argumentative writing.
Contrarily, the nominal phrasal complexity presented a downward
trend with the increase in reasoning demands.

Previous researchers also found a trade-off effect between
phrasal and clausal complexities in other pairs of writing tasks. For
example, Biber et al. (2011) found that informative writing tended
to show more phrasal structures and fewer clausal structures, while
spoken discourse displayed a reverse trend. The simple writing
task in our study also required an informational presentation of
certain school activities, thus presenting more phrasal features;

TABLE 4 Comparison of cohesion in Task 1 and Task 2.

LSA-s 0.18 0.07 0.16 0.05 0.01 0.42 0.18

LSA-p 0.31 0.11 0.41 0.10 —0.09 0.005 0.69

SO-s 0.33 0.14 0.40 0.19 —0.07 0.05 0.44
CWO-s 0.07 0.03 0.09 0.02 —0.03 0.000 0.78
ACI 80.09 16.73 100.50 15.32 —20.41 0.000 1.15

LSA-s, Latent Semantic Analysis overlap (at sentence level); LSA-p, Latent Semantic Analysis
overlap (at paragraph level); SO-s, Stem overlap (at sentence level); CWO-s, Content word
overlap (at sentence level); ACI, All connectives incidence.

TABLE 5 Summary of syntactic complexity across two writing tasks.

10.3389/fpsyg.2023.1164262

by contrast, similar to the communicative function characteristic
of conversation, the complex writing task in our study had a
persuasive purpose, thus showing more clausal features.

A similar trade-off effect could also be found across narrative
and argumentative writing tasks in previous studies (Lu, 2011;
Yoon and Polio, 2017; Zhan et al,, 2021). With the increase of
reasoning demands triggered by genre, the phrasal complexity
indices increased, while the clausal complexity indices decreased,
probably because learners needed to employ different kinds of
syntactic structures to meet distinct reasoning demands induced by
genre-related communicative functions.

The findings
interpreted in both weak and strong manners. The weak

concerning syntactic complexity can be

interpretation is that both genres of essays were complex in
syntax but in different dimensions. In expository writing, learners
were more likely to generate phrasal structures to pack more
information into relatively longer clauses. In argumentative
writing, which required a higher level of reasoning about others’
motivations for doing something controversial, learners preferred
to use cognitive state terms accompanied by clausal structures, e.g.,
somebody thought that, somebody wondered whether. No obvious
increase of holistic syntactic complexity can be inferred from the
weak interpretation, thus not supporting the cognition hypothesis.

The strong explanation for the findings is based on the
developmental progression hypothesis (Biber et al., 2011, 2016).
In L2 development, clausal structures are acquired at relatively
earlier stages and represent a lower level of syntactic complexity.
By contrast, complex phrasal embedding is produced in later stages
toward adulthood, which is considered to represent a higher level
of syntactic complexity. Thus, it can be cautiously concluded that
the syntactic complexity decreased (with fewer phrasal features and
more clausal features) as task complexity increased. Therefore, the
findings were aligned with the trade-off hypothesis.

As noted by Ellis and Yuan (2004), when learners were
composing essays, they gave priority to the access of lexical
items over the generation of syntactic structures, which meant
that the cognitive resources allotted to syntactic complexity
were limited. The cognitive loads imposed on limited working
memory in a timed condition could easily result in a trade-off
effect. It can be inferred that advanced learners in our study
would resort to clausal devices to relieve cognitive loads when
reasoning demands increased, to funnel more attentional resources
to higher-order writing skills, e.g., content conceptualization and
textual organization. On the contrary, when a task imposed
fewer reasoning demands, learners could allocate more available
cognitive resources to retrieve or construct phrasal structures,
which is conceived as more challenging.

To sum up, due to the limited attentional resources,
participants could only attend to some dimension of syntactic
complexity, especially when the reasoning demands involved in

Task type Genre type Clause length Clause density Phrase density  Phrasal constituents
Task 1 Expository Longer Lower Higher More nominal phrases; fewer verb phrases
Task 2 Argumentative Shorter Higher Lower Fewer nominal phrases; more verb phrase
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tasks increased. The trade-off effect between clausal complexity and
phrasal complexity supported the trade-off hypothesis.

5.3. Effects on accuracy and fluency

On the one hand, the two accuracy indices (Etot/T and NER)
in our study proved to be uninfluenced by task complexity,
supporting previous studies (Kormos, 2011; Ruiz-Funes, 2015;
Yoon and Polio, 2017; Zhan et al., 2021). However, our results
contradicted the results of Rahimiand Zhang’s (2018) and Rahimi’s
(2019) studies, both of which showed that accuracy significantly
decreased when task complexity increased. In addition, our results
also refuted Kuiken and Vedder’s (2007) and Yang’s (2014) studies,
which found that accuracy significantly increased when task
complexity increased.

On the other hand, the findings for fluency indicated that task
complexity did not influence fluency, confirming the findings of
Révészetal’s (2017) and Yoon and Polio’s (2017) studies. However,
the results were not consistent with some previous research findings
(e.g., Yang, 2014; Rahimi and Zhang, 2018; Zhan et al., 2021) that
the increase in task complexity had significantly positive impacts
on fluency measures. The inconsistent findings regarding accuracy
and fluency could be attributed to the adoption of different measure
indices and different manipulations of task complexity.

This result did not support the trade-off hypothesis or the
cognition hypothesis, which may be caused by learners’ insensitivity
to respond to different reasoning demands across these two writing
tasks or the possibility that the cognitive demands of the two tasks,
in the view of the learners, were not different enough to generate
distinct performances in accuracy and fluency. Furthermore, that
could be because the influences of reasoning demands on accuracy
and fluency are insignificant in magnitude compared with that
of learners’ L2 proficiency, which was well-controlled for in this
study (i.e., the participants were homogenous in proficiency). As
revealed by Way et al. (2000), L2 proficiency level significantly
influenced writing accuracy and fluency across different writing
genres. Learners of the same L2 proficiency were expected to
consistently produce similar language quality with similar fluency
across different writing tasks (Norris and Ortega, 2009; Guo et al.,
2013).

5.4. Effects on cohesion

The findings in this study indicated that task complexity
induced by different reasoning demands had a significant impact
on cohesion. In our study, the complex writing essays (i.e.,
argumentative essays) were found to be more coherent than
the simple ones (i.e., expository essays). Specifically, the former
featured a higher level of LSA (global), lexical overlap, and
connective devices. The results supported Rahimi’s (2019) findings
that cohesion in essays would improve with the increase of
task complexity manipulated via reasoning demands. However,
our findings were not consistent with Kormoss (2011) and
Révész et al’s (2017) studies, which found that there were no
significant effects of task complexity (manipulated via content
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support) on cohesion across two writing tasks. The difference
in the operationalization of task complexity may lead to
inconsistent findings.

The findings concerning cohesion partially supported the
cognition hypothesis. As task complexity increased, the cohesive
features increased along with lexical complexity and clausal
complexity. Although the cognition hypothesis did not explicitly
predict the influence of task complexity on textual cohesion,
simultaneous improvements in cohesion and linguistic complexity
indicated that increasing task complexity triggered by reasoning
demands could enhance L2 writing quality, confirming the spirit
of the cognition hypothesis.

The reasoning demands in complex tasks prompted L2 learners
to utilize multiple resource pools to process different dimensions
of L2 production simultaneously. The complex writing task could
motivate L2 learners to produce more complex linguistic forms
(i.e., micro-level lexical and clausal complexity) and meanwhile
to pay attention to higher-order writing skills (i.e., macro-
level organizational features), consequently enhancing the overall
writing quality. The findings addressed the concern expressed by
Kuiken and Vedder’s (2008).

6. Conclusion and limitations

Considering the paucity of task complexity research into the
comparison between expository writing and argumentative writing,
our study aimed to investigate the effects of manipulating task
complexity (£reasoning demands) on Chinese advanced EFL
learners’ writing production. The findings showed that increasing
task complexity, as manipulated via reasoning demands elicited
by genre, generally improved L2 writing performance. Specifically,
the essays in the complex writing task (i.e., argumentative writing)
exhibited increased lexical complexity and clausal complexity, as
well as more cohesive features. However, the increase in task
complexity also led to the use of fewer phrasal structures in the
complex writing task. Additionally, the accuracy and fluency were
not influenced by the increase in task complexity.

Theoretically, these findings overall supported the cognition
hypothesis in that increasing reasoning demands led to
improvements in lexical complexity, clausal complexity, and
textual cohesion. However, within the construct of syntactic
complexity, there existed a trade-off effect between phrasal
structures and clausal structures, which also supported the
trade-off hypothesis. In terms of the constancy of accuracy
and fluency measures, neither the cognition hypothesis nor the
trade-off hypothesis was corroborated, probably because the two
hypotheses are aimed at the influence of task complexity on
speaking performance, rather than writing performance.

Methodologically, different coding tools were utilized to
measure the same construct to improve measuring reliability, such
as the Lexical Complexity Analyzer, Syntactic Complexity Analyzer,
and Coh-Metrix. In addition, multi-dimensional/fine-grained
operationalizations of one linguistic construct were employed, e.g.,
seven indices were used to measure lexical complexity. Moreover,
the study explicitly classified syntactic complexity into phrasal
complexity and clausal complexity, which was frequently proposed
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in previous studies (Staples et al., 2016; Yoon and Polio, 2017; Kyle
and Crossley, 2018) but was not widely adopted.

Pedagogically, EFL instructors and assessors should consider
cognitive demands when assigning writing tasks and designing
writing assessments. EFL writing tasks should be sequenced from
the simple to the complex in terms of the involved reasoning
demands, so as to promote L2 learning and interlanguage
development (Robinson, 2015). Tasks requiring fewer reasoning
demands should be completed before those requiring more
demands. Compared with the process of simply introducing an
activity based on prior knowledge, arguing for or against an
issue with justifiable evidence consumed more cognitive resources.
Since advanced EFL learners were able to generate more complex
language in the complex writing task, they should be given more
chances to perform complex writing tasks, so as to promote
L2 development through output. Moreover, considering that
producing phrasal structures and clausal structures simultaneously
might overwhelm learners’ limited attentional resources, teachers
might as well develop and adopt instructional strategies to train
learners to use advanced syntactic structures packed with more
information (e.g., clausal structures embedded with phrases), which
would be helpful for learners to retrieve these advanced structures.

There are some limitations in this study. First, since subjects in
this study fell into the advanced L2 proficiency range, the findings
cannot be generalized to learners belonging to other proficiency
levels. Second, as for fluency measures, although writing time was
held constant for all learners, there was a possibility that some
learners wrote more quickly and finished ahead of the time limit.
Therefore, the findings regarding the effect of task complexity on
fluency should be consulted cautiously. Third, we conducted a
series of paired-samples t-tests for multiple comparisons without
applying the Bonferroni adjustment, which might increase the
probability of Type I errors. Considering the concern, we rechecked
the statistical analyses using Bonferroni adjusted alphas (e.g., alpha
for lexical complexity set at 0.05/7 = 0.0071; alpha for syntactic
complexity set at 0.05/12 = 0.0042; alpha for cohesion set at 0.05/5
= 0.01), and found that some indices’ test results would become
non-significant with alphas above the thresholds (e.g., MTLD,
DC/T, CN/T, CP/T). Nevertheless, these indices could still reflect
the systematic changes between the two writing tasks’ productions.
Besides, the overall writing performance discrepancies can be
captured through the lens of other alternative indices which
measured the same construct in nature (e.g., D-value, DC/C,
CN/C, CP/C). In short, we arrived at the same conclusion using
either original alphas or adjusted alphas. Future researchers may
consider conducting a general linear model (MANOVA) to control
for multiple within-participant comparisons. Finally, the trade-off
effect between clausal complexity and phrasal complexity calls for
more future research to examine it across writing tasks of different
cognitive complexity.
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Introduction: One proposed advantage of bilingualism concerns the ability
to extract regularities based on frequency information (statistical learning).
Specifically, it has been proposed that bilinguals have an advantage in statistical
learning that particularly holds in situations of variable input. Empirical evidence
on this matter is scarce. An additional question is whether a potential
bilingual advantage in statistical learning can be attributed to enhancements
in phonological memory and cognitive control. Previous findings on effects of
bilingualism on phonological memory and cognitive control are not consistent.

Method: In the present study, we compared statistical learning from consistent
and variable input in monolingual and bilingual children (Study 1) and adults (Study
2). We also explored whether phonological memory and cognitive control might
account for any potential group differences found.

Results: The findings suggest that there might be some advantage of bilinguals in
statistical learning, but that this advantage is not robust: It largely surfaced only in
t-tests against chance for the groups separately, did not surface in the same way
for children and adults, and was modulated by experiment order. Furthermore, our
results provide no evidence that any enhancement in bilinguals’ statistical learning
was related to improved phonological memory and cognitive control: bilinguals
did not outperform monolinguals on these cognitive measures and performance
on these measures did not consistently relate to statistical learning outcomes.

Discussion: Taken together, these findings suggest that any potential effects of
bilingualism on statistical learning probably do not involve enhanced cognitive
abilities associated with bilingualism.

statistical learning, variable input, bilingualism, phonological memory, cognitive control

Introduction

The world’s growing bilingual population fuels research into the potential advantages of
bilingualism. One proposed advantage concerns statistical learning, or the ability to extract
regularities based on frequency information in the input. In this study, we evaluate whether
there is a bilingual advantage in statistical learning from linguistic input for children (Study
1) and adults (Study 2). Specifically, we compare statistical learning between monolingual
and bilingual speakers from input that is consistent and input that is variable. We also
investigate whether any effects of bilingualism on statistical learning are due to enhanced
phonological memory and cognitive control.
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Bilingualism and statistical learning

Previous work has found that bilinguals fare better at
extracting regularities based on frequency information in the input
than monolinguals for various age groups, including 7-month-
old infants (Kovics and Mehler, 2009), 14-month-old infants
(Antovich and Graf Estes, 2017), 24-month-old toddlers (de Bree
et al., 2017), 6- to 12-year-old children and adolescents (Bonifacci
et al,, 2011), and adults (Benitez et al., 2016; Bulgarelli and Weiss,
2016; Poepsel and Weiss, 2016; Potter et al., 2017; Onnis et al., 2018;
for reviews, see Hirosh and Degani, 2017; Bulgarelli et al., 2018;
Weiss et al., 2020). Such increased performance has been found for
statistical learning from different types of auditory input, including
tones, syllables, and Morse words.

However, other studies found no evidence for a bilingual
advantage. Yim and Rudoy (2013), for instance, found no difference
in performance between monolingual and sequential bilingual 5-
to 13-year-olds in visual and auditory statistical learning tasks
(see also Bogulski, 2013). Furthermore, in some studies, only
partial evidence for a bilingual advantage was found. Bartolotti
et al. (2011), for example, compared monolingual and sequential
bilingual adults’ performance on two learning tasks involving
Morse words. In the first, in which Morse words were presented
for the first time, bilinguals outperformed monolinguals. In the
second, in which Morse code words were presented that conflicted
with the words from the first task, performance was unaffected
by bilingualism.

Vice versa, de Bree et al. (2017) assessed 24-month-old
monolingual and native bilinguals’ learning of patterns from
auditorily presented nonwords in a condition in which the input
was fully consistent and one in which the input was variable,
containing 14% of “errors” of the pattern. The patterns in this
study involved non-adjacent dependencies: relationships between
two elements that are separated by another, intervening element.
Non-adjacent dependencies have been studied relatively often
in statistical learning and are frequently occurring in natural
language in constructions of the type “He is reading.” There were
no differences between the monolingual and bilingual toddlers
in the consistent input condition, but bilinguals outperformed
the monolinguals in the variable condition: the bilingual children
showed a stronger sensitivity to the predominant pattern as
opposed the other pattern than the monolingual children. Finally,
Verhagen and de Bree (2021) found that native bilingual 4- and 5-
year-olds fared better than their monolinguals peers on a reaction-
time based measure but not an accuracy-based measure in an
auditory non-adjacent dependency learning task. There are thus
mixed patterns of results regarding effects of bilingualism on
statistical learning.

One possible explanation is that bilinguals’ enhanced abilities
are especially prominent in, or limited to, situations where the
input is not uniform, but contains variability (Poepsel and Weiss,
2016). This proposal receives some preliminary support from
studies that show that statistical learning from more complex input
involving multiple and potentially competing cues is enhanced
in bilinguals (Kovacs and Mehler, 2009; Bartolotti et al., 2011;
Wang and Saffran, 2014; Poepsel and Weiss, 2016; de Bree
et al., 2017), but that no such advantage is found in more basic
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forms of statistical learning. Bilingual learners have to detect the
regularities of their two languages on the basis of more limited
input than monolingual learners. Furthermore, this input might
contain more variation, as the languages might be spoken with
more limited linguistic proficiency (Byers-Heinlein and Fennell,
2014). This might mean that bilinguals are better equipped than
monolinguals to learn patterns on the basis of more complex
and variable cues (Kuo and Anderson, 2012; Kuo et al,, 2016).
However, to date, no studies have directly compared bilingual
children and adults’ performance on tasks with variable as opposed
to invariable input.

Cognitive functions

Another open, and potentially related, issue refers to the
mechanisms underlying bilinguals’ potential advantage (Poepsel
and Weiss, 2016; Weiss et al., 2020). Bilinguals’ advanced ability
could be a direct effect of experience with dual language input,
which is typically more complex than single language input as it
involves two different language systems (Hirosh and Degani, 2017)
with potentially differing quality of input, or an indirect effect,
through enhanced cognitive abilities associated with bilingualism
(Kovacs and Mehler, 2009; Kuo and Kim, 2014; Hirosh and Degani,
2017). These possibilities are not mutually exclusive, as both direct
and indirect effects could be at play.

Regarding enhanced cognitive abilities, two functions have
been proposed as possible candidates for explaining why bilinguals
may learn from variable input more readily than monolinguals:
phonological memory and cognitive control (Bartolotti et al,
2011). Phonological memory refers to the ability to store
verbal information in short-term memory, and is connected
to two processes that are assumed to underlie statistical
learning: extraction and integration (Thiessen and Erickson,
2013). Extraction refers to the process of holding statistically
congruent clusters in memory (Perruchet and Tillmann, 2010);
integration to the process of combining information across these
clusters to identify regularities in the input. Verbal working
memory, encompassing phonological memory, is considered
essential in extraction: participants store exemplars in memory,
and integrate information from these prior exemplars (Thiessen,
2017). Features that are consistent across them are strengthened,
and features that are inconsistent across them are weakened,
leading to knowledge of statistical regularities (Thiessen and
Pavlik, 2013). Individual differences in phonological memory have
shown positive associations with statistical learning in monolingual
children (Kapa and Colombo, 2014) and adults (Karpicke and
Pisoni, 2004; Misyak et al., 2010). However, other studies showed
no such associations (Kaufman et al., 2010; Siegelman and Frost,
2015; Verhagen and de Bree, 2021).

Cognitive control refers to a set of processes needed to
selectively attend to (relevant) stimuli and inhibit or suppress
attention to other (less relevant) stimuli. It is typically assessed
with tasks in which participants respond to specific targets amongst
distracting stimuli or inhibit dominant responses. Cognitive
control has been found to predict artificial language learning in
monolingual adults and children (Kapa and Colombo, 2014), and
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might play an even more important role when input is variable:
well-developed cognitive control could allow participants to focus
their attention selectively on parts of the input, hold partially
conflicting information in memory, and suppress less relevant or
conflicting information during training and/or at test. In fact, this
association between cognitive control and selectively attending to
only relevant properties of the language input has been proposed in
earlier research (Kuo and Anderson, 2012).

Two studies have tested the suggestion that bilinguals’
advantage in statistical learning may be due to enhanced
phonological memory and/or cognitive control. Bartolotti et al.
(2011) found that cognitive control was positively related to
learning Morse code words when word meanings conflicted
with meanings learned previously. However, in their study,
enhanced cognitive control did not explain bilinguals’ advantage
on statistical learning; the bilinguals did not outperform the
monolinguals on cognitive control. Similarly, in their investigation
of auditory non-adjacent dependency learning in monolingual
and bilingual kindergarteners, Verhagen and de Bree (2021)
found that the bilingual children showed enhanced performance
on (part of the) statistical learning measures, but not on a
phonological memory task. Furthermore, this study showed
that while phonological memory abilities were correlated with
statistical learning performance, they did not account for bilinguals’
enhanced performance. What remains unknown from these
earlier studies, however, is whether phonological memory and
cognitive control relate more strongly to statistical learning
tasks in which variable input as opposed to consistent input is
presented: Bartolotti et al. (2011) did not compare learning from
consistent and variable input, even though they had a condition
where meanings contrasted with previously learned meanings, and
Verhagen and de Bree (2021) looked at statistical learning from
consistent input only.

The present research

It is currently unknown whether bilinguals have an advantage
in statistical learning that particularly holds in situations of variable
input and, if so, if this advantage can be attributed to enhancements
in phonological memory and cognitive control. In the present
study, we compare statistical learning from consistent and variable
input in monolingual and bilingual children and adults, and
explore whether phonological memory and cognitive control might
account for any potential group differences found. Note that this
second aim is exploratory, as the literature on cognitive advantages
of bilingualism is heavily mixed, and the evidence for effects of
bilingualism on phonological memory and cognitive control not at
all robust (Paap et al., 2015).

Study 1: children

In Study 1, monolingual and bilingual children were tested
on two auditory statistical learning tasks involving non-adjacent
dependency patterns: one in which the input was consistent and
one in which the input contained exceptions to a predominant
pattern, rendering the input variable. We predicted that both
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groups would be able to learn non-adjacent dependencies from
consistent input, based on earlier results showing that very young
children are able to do so (Gomez, 2002; Gomez and Maye, 2005).
We did not have a prediction for the variable input condition,
in the absence of earlier research using similar tasks (except for
toddlers, see de Bree et al., 2017). However, we expected that if an
advantage for the bilingual participants was found, it would be most
prominent for the variable input task (Poepsel and Weiss, 2016). As
to relationships with phonological memory and cognitive control,
we did not have a clear prediction: while some studies found that
these cognitive skills are implicated in statistical learning in both
children and adults (Bartolotti et al., 2011; Kapa and Colombo,
2014; de Bree et al,, 2017), others did not find such relationships
(Verhagen and de Bree, 2021) or failed to show robust effects of
bilingualism on these cognitive skills (Paap et al., 2015). Given these
mixed findings, we kept this final question exploratory.

Method

Participants

Participants were 53 children with a mean age of 8;5 years
(SD = 1;1, min-max = 6;9—10;9). We based our sample size on
earlier studies with similar designs and age ranges that found effects
of bilingualism on statistical learning. These had similarly sized
samples as ours (Bartolotti et al.,, 2011; Wang and Saffran, 2014)
or smaller samples (Poepsel and Weiss, 2016; de Bree et al,, 2017).
Children between 6 and 10 years were recruited, because earlier
work had shown that children of this age range can conduct the
non-adjacent dependency task used in our study (Hakvoort, 2009)
and because children in this age range are in the same, primary
school, phase as the participants in Bonifacci et al. (2011) and Yim
and Rudoy (2013). 25 children were monolingual (mean age: 8;4
years, SD = 1;0) and 28 were bilingual (mean age: 8;5 years, SD =
1;2). Age did not differ between the groups [t 51) = 0.061, p =
0.952, d = 0.017]. The monolingual group contained 13/26 (50%)
boys and the bilingual group contained 11/28 (39%) boys. This
difference in gender was not significant (x *(54) = 0.627, p = 0.429).

Children had been recruited through primary schools offering
either bilingual or monolingual education in the Netherlands as
well as through personal contacts, and the participant database
of the [Utrecht University Babylab]. The monolingual children all
came from monolingual Dutch homes and had not been in regular
contact with another language than Dutch, as indicated in a parent
questionnaire. The bilingual children learned Dutch as well as one
out of a diverse set of other languages at home: English (n = 9),
Turkish (n = 4), Russian (n = 3), Armenian (n = 3), German
(n = 2), Spanish, Italian, Sranan Tongo, French, Limburgian,
Bulgarian, Romanian (all #» = 1). All children had been exposed
to their other language from birth. Exposure to each language
varied, as indicated by parents’ responses in the questionnaire that
were available for 20 out of 28 children: 12 children were mostly
exposed to their other language and sometimes to Dutch; 6 children
were mostly exposed to Dutch and sometimes to their other
language, and 2 children were equally exposed to each language.
Two children were multilingual as they spoke two languages
other than Dutch at home (one child spoke Dutch, English, and
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Romanian; another child spoke Dutch, Italian and Swedish). Dutch
receptive vocabulary, as indicated through children’s raw scores on
the Dutch Peabody Picture Vocabulary Test (PPVT-III-NL, Dunn
and Dunn, 2005), [M = 113.44, SD = 11.26 for monolinguals; M
= 109.82, SD = 16.04 for bilinguals] and controlled for age, did
not differ significantly between the groups, F(;s0) = 1.281, p =
0.263). One monolingual child performed only the consistent input
NADL experiment; two children (one monolingual, one bilingual)
performed only the variable input NADL experiment, due to illness.
Written informed consent was obtained from children’s parents.

Materials

Non-adjacent dependency learning (NADL)
experiments
Consistent input NADL

In the consistent input NADL experiment, participants
listened to a miniature artificial language. This was modeled
after the languages used in previous studies on non-adjacent
dependency learning in English children and adults (Gomez,
2002; Gomez and Maye, 2005) and the same as in de Bree
et al. (2017). Prior to the experiment, children were told that
they were going to listen to a robot that would speak an
odd language and informed that they should pay attention to
the ordering of the elements in the language. This instruction
was included based on previous studies with similar aged
groups (Halkvoort, 2009) showing that children otherwise did not
understand the task. Children colored a robot while listening
to the artificial language (Saffran et al, 1997; Grama et al,
2016).

The language was presented on a laptop computer and through
headphones. It consisted of three-item strings that took the form
a-X-b or c-X-d. The elements a, b, ¢, and d represented the novel
words rak, toef, sot and Iut, and X was drawn from a pool of
24 novel words (wadim, kasi, poemer, kengel, domo, loga, gopem,
naspu, hiftam, dieta, vami, snigger, rogges, densim, fidang, rajee,
seeta, noeba, plizet, banip, movig, sulep, nilbo, and wiffel). A set
size of 24 X-elements was chosen because this yielded the strongest
learning effects in previous studies (Gomez and Maye, 2005; Hsu
et al,, 2014). In the training phase of the experiment, participants
were either presented to language 1 that contained the triplets a-
X-b and c-X-d (ie., rak-X-toef, sot-X-lut) or to language 2 that
contained the triplets a-X-d and ¢-X-b (i.e., rak-X-lut, sot-X-toef).
These two language versions were used to rule out any potential
effects of the phonological properties of the stimuli or stimuli
combinations. There were seven iterations of each of the 48 triplets
(2 dependencies per language * 24 X-elements), resulting in a total
of 336 triplets per language (see Table 1). The training phase lasted
about 15 mins.

Triplets had been created on the basis of novel words that
were spliced from triplets recorded from a female native speaker
of Dutch, and subsequently, combined into new triplets for both
languages. Consequently, the two languages did not differ in
pronunciation and there were no speaker-induced differences in
individual triplets. A 250-ms inter-stimulus interval occurred in
between the three nonwords of each triplet. To ensure that the
three nonwords were perceived as one triplet, a 750-ms interval
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occurred between triplets. In the test phase of the experiment
that directly followed the training phase, a forced-choice selection
task was presented, in which participants listened to eight pairs of
triplets. Each pair contained two spoken sentences that were played
in turn: one from the language presented during training (trained
triplet) and one from the other language (untrained triplet) (see
Appendix Table Al). Participants were asked to indicate for each
pair which triplet matched the language they had listened to in
the training phase by pressing one of two response buttons on a
laptop keyboard. Only the X-elements wadim, kasi, poemer and
rogges were used in the test phase. Pairs were presented in pseudo-
randomized lists in which no more than two elements of the same
type were presented consecutively and the ordering of triplets
within pairs was counterbalanced across participants. Throughout
the experiment, stimuli presentation and response logging were
controlled through E-prime 2.0 (Psychology Software Tools).

Variable input NADL

This experiment was the same as the consistent input NADL
experiment, except that a portion of the triplets was inconsistent
with the logic of the artificial language. Specifically, 48 out of 336
triplets (14%) contained “errors” in that they came from the other
language. For example, if participants were trained on language
1 (i.e., rak-X-toef, sot-X-lut), they would hear 48 instances of
incorrect rak-X-Iut from language 2 that were intermixed with the
correct triplets from language 1. These “errors” were randomly
picked from a list and inserted at fixed, pseudo-random positions in
the training. Following de Bree et al. (2017), for only one of the two
dependencies, an alternative was presented in which the structure
had been disrupted. So, in language 1, participants were presented
with rak-X-toef and sot-X-lut as the predominant pattern (86% of
the items) and with incorrect *rak-X-lut in 14% of the items (see
Table 1).

As in the consistent input experiment, the forced-choice
selection task in the test phase of the experiment contained eight
item pairs. Four of these involved a contrast between a triplet from
the training phase (trained triplet) and a triplet from the other
language (untrained triplet) and thus were identical to the test
pairs in the consistent input NADL experiment. The other four
involved a contrast between a trained triplet and a “noise triplet,”
and thus involved a contrast between items that had both been
presented during the test phase, but with different frequencies. The
first type of item was included to assess learning of the non-adjacent
dependency rules, but under more challenging conditions than in
the consistent input experiment. The second type was included to
see whether participants could identify the more frequent triplet.
These items were not included to address directly our research
question on whether participants would learn the predominant
pattern, but to see if participants could distinguish between the
two triplets. This would signal that they were sensitive to the
relative frequencies of both types of triplet. As in the consistent
input experiment, only four X-elements were used during the
test phase, and items were presented in pseudorandomized and
counterbalanced lists. Specifically, no more than two trained-
untrained items or trained-noise items were presented after one
another and the order of triplets within items was counterbalanced
across participants.
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TABLE 1 Stimuli of the training phase in the consistent and variable input NADL experiments.

Experiment Number of triplets Languagel Language?2
Consistent input 336 a-X(1-24)-b -X1-24)-d a-X(1—24)-d c-X(1-24)-b
(rak X toef) (sot X lut) (rak X lut) (sot X toef)
Variable input 288 a-X(1-24)-b c-X(1-24)-d a-X(1_24)-d c-X(1-24)-b
(rak X toef) (sot X lut) (rak X lut) (sot X toef)
48 a-X(1_24)-d* a-X(1_24)-b*
(rak X lut)* (rak X toef)*

*Refers to “noise” triplets. X refers to the different X-items used.

Nonword repetition

The nonword repetition (NWR) task by Rispens and Baker
(2012) was used to assess phonological memory. In this task,
children hear a prerecorded nonword over headphones and are
then asked to repeat it. The task contains 40 items that range
between two and five syllables (ten of each type). Items are pseudo-
randomly divided into two blocks of twenty items, with a short
break in between. Children’s responses were recorded and coded
as (in)correct. Cronbach’s alpha was.77. Scores were computed as
the number of correct responses (maximum score: 40).

Flanker task

Cognitive control was assessed with a Dutch version of the
Flanker task used by Engel de Abreu et al. (2012), in which
horizontal rows of five equally spaced yellow fish are presented
on a laptop screen. Children have to indicate the direction of the
central fish by pressing the corresponding left or right response
button on each side of the laptop keyboard as quickly as possible.
On congruent items (50% of items), the flanking fishes point in the
same direction as the central fish. On incongruent items (50% of
items), the flanking fishes point in the opposite direction. Each item
starts with a 1-second fixation cross in the middle of the screen,
followed by the fish array for five seconds or until a response is
made. Responses are followed by a 400-ms blank interval. There
are two blocks of 20 items each with randomized presentation of
congruent and incongruent items, preceded by eight practice items.
Reaction times and accuracy were recorded through E-Prime 2.0
(Psychology Software Tools).

Procedure

Children were tested individually twice by a research assistant
in a quiet room at home or school. The sessions were about 40 mins
each, with at least one to two weeks in between. The order of the
NADL experiments was counterbalanced across sessions. Twenty-
five children performed the consistent input experiment in the first
session (11 bilinguals; 14 monolinguals); 28 children performed
the variable input experiment in the first session (17 bilinguals;
11 monolinguals). Tasks were presented in a fixed order within
sessions: the consistent input experiment preceded the Flanker
task, and the variable input experiment preceded the NWR task.
Children received a sticker after each task and a small gift at the
end of the session.
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Written informed consent was obtained from the parents
before testing; consent and participation could be retracted
at any time. The research was conducted in accordance with
American Psychological Association ethical standards as well as
The Netherlands Code of Conduct for Scientific Practice issued
in 2004 (revised in 2018 by the Association of Universities in
The Netherlands).

Analyses

We first checked whether performance on the NADL
experiments was significantly above chance in each group through
t-tests against the 50% chance level. Then, we ran a generalized
linear-mixed effect regression model on participants binary scores
(correct vs. incorrect) in the forced-choice selection tasks in
each experiment, using the Ime4 package (Bates et al., 2015)
in R version 3.4.1 (R Core Team, 2017). As fixed effects, we
included “group” (monolingual vs. bilingual), “version” (consistent
vs. variable), “experiment order” (consistent input experiment first
vs. second), and “age” (in years). Effects of “language” (language
1 vs. language 2) were explored, but not retained, because this
factor did not have an effect and yielded a less well-fitting model,
as indicated by a higher AIC-value. By-item random intercepts
were included, to obtain the maximal random effect structure
supported by the data. As a further exploratory analysis, we ran
a similar model on the data of the variable input experiment
only, to see whether group interacted with item type (trained-
untrained pairs vs. trained-noise pairs). This analysis was included
to yield a more complete picture of participants’ knowledge of the
relative frequencies of the dependencies presented in the variable
input experiment.

To assess whether individual differences in phonological
memory and cognitive control related to participants’ learning of
the dependency relations in the two groups, we first excluded
reaction times below 200 ms and above three standard deviations
of children’s individual means (<1.8% of all items) for the Flanker
task, following Engel de Abreu et al. (2012). Also, following Engel
de Abreu et al., accuracy scores were computed, but not analyzed
because they were at ceiling (95% correct or higher). Mean reaction
times on correct items were calculated for the (in)congruent items
separately. Next, we tested for effects of group on participants’
scores on the NWR and Flanker task through a t-test and a
linear model with item type (congruent vs. incongruent) and
group as fixed effect factors and by-subject random intercepts,
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TABLE 2 Descriptive statistics for the forced-choice selection tasks in the NADL experiments.

Monolinguals Bilinguals
Experiment Item type
Consistent input Trained—untrained 0.53 (0.22) 0.63 (0.17)
Variable input Trained—untrained 0.46 (0.23) 0.47 (0.24)
Trained—noise 0.45 (0.25) 0.43 (0.24)

respectively. Subsequently, we calculated bivariate correlations
between scores on the NWR and Flanker task and summed
accuracy scores in the NADL experiments for the monolinguals
and bilinguals separately. Finally, to examine how phonological
memory and cognitive control related to statistical learning as
well as any effects of bilingualism on statistical learning, we ran
the same model as above, with the NWR and Flanker scores
as additional fixed effect scores. In all mixed-effect models,
orthogonal sum-to-zero contrast coding was applied to our fixed
effects “group” (bilinguals: —1/2, monolinguals +1/2), “experiment
version” (consistent: —1/2, variable: +1/2) and “experiment order”
(consistent input first: —1/2, consistent input last: +1/2) (Schad
etal, 2020). Continuous predictors were centered around zero. All
data files and scripts can be found at: https://osf.io/b4ps6/?view
only=al8f5b5cb1d04905b6c26f29de2f43b1.

Results

Results for NADL experiments

Descriptive statistics for the two NADL experiments are
presented in Table 2.

T-tests comparing against the 50%-chance level showed that, in
the consistent input experiment, the bilingual children performed
above chance, but the monolingual children did not [monolinguals:
t123) = 0.636, p = 0.531, d = 0.130; bilinguals: f(; 25) = 3.844,
p = 0.001, d = 0.754]. In the variable input experiment, neither
of the groups performed above chance, neither on the trained-
untrained trials [monolinguals: #(;,7) = —0.890, p = 0.383, d =
—0.189; bilinguals: t(1,26) = —0.593, p = 0.558, d = —0.114] nor on
the trained-noise trials [monolinguals: t(; 53y = —1.045, p = 0.307,
d = —0.213, bilinguals: £(; 26) = —1.615, p = 0.118, d = —0.331].

A generalized linear mixed-effect model with “group,
“experiment version,” and “experiment order” as fixed effects,
and “age” as a fixed effect control factor, showed no main effect
of group (B = —0.250, SE = 0.179, z = —1.400, p = 0.162)
or experiment order (8 = —0.066, SE = 0.179, z = —0.367, p
= 0.714). A main effect of experiment version indicated that
children performed better on the consistent than variable input
experiment (8 = —0.412, SE = 0.184, z = —2.245, p = 0.025).
There also was an interaction effect between group, experiment
version and experiment order (8 = 1.624, SE = 0.717, z = 2.267,
p = 0.023), which indicated that the difference in performance
across the two experiment versions was larger for the bilinguals
than monolinguals and interacted with experiment order: for the
bilinguals, the difference was largest when they performed the
variable input experiment first, while for the monolinguals it was
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largest when they performed the consistent input experiment first.
For descriptives per experiment plotted by experiment order (see
Appendix Figure B1). The other effects and interactions were not
significant (see Appendix Table B1). A model on children’s scores
on the scores on the variable input experiment only with “item
type” (trained-untrained vs. trained-noise) showed no effects (see
Appendix Table B2).

Statistical learning and relationships with
phonological memory and cognitive
control

Descriptive statistics for the NWR and Flanker tasks are
presented in Table 3. Data were available for all children, except one
monolingual child.

The numerically slightly higher NWR scores of the bilingual
children than the monolingual children were not significantly
different [t(;50) = 1.529, p = 0.133, d = 0.419]. Regarding the
Flanker scores, a linear model with item type (congruent vs.
incongruent) and group as fixed effect factors and by-subject
random intercepts showed an effect of item type (8 = 98.44, SE
= 17.41, t = 5.654, p < 0.001), indicating that children responded
more slowly to the incongruent than congruent items, but no effect
of group (B = —154.60, SE = 100.69, t = —1.535, p = 0.131) or
interaction between item type and group (8 = —11.80, SE = 34.83,
t=—0.339, p = 0.736).

In the absence of effects of group, it was unlikely that differences
in phonological memory and cognitive control could account
for the slight advantage of the bilingual children in NADL—
which was only observed in the t-tests across chance level in
the consistent input experiment. Yet, to rule out this possibility,
we calculated partial (age-controlled) correlations between the
scores in the NADL experiments and the NWR and Flanker
scores. Correlations between NWR and NADL were weak and
non-significant. Monolinguals’ performance on the Flanker task
(incongruent trials and difference score) correlated negatively
with performance in the variable input experiment, indicating
that children who performed relatively well on the Flanker task
had relatively good performance in this experiment. For the full
correlation matrix (see Appendix Table B3).

On the basis of these data, it seems unlikely that phonological
memory and cognitive control played a major role in the bilinguals’
higher performance in the variable input experiment. Indeed,
adding the NWR and Flanker scores as additional fixed-effect
factors to our previous mixed-effect model yielded no effects
of NWR (8 = 0.006, SE = 0.009, z = 0.655, p = 0.512) or
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TABLE 3 Descriptive statistics for the nonword repetition task and flanker task.

Monolinguals Bilinguals
Nonword repetition task
Number correct (maximum = 40) 26.32 (5.48) 28.71 (5.93)
Flanker task
RT congruent items 860.12 (301.76) 1008.81 (353.41)
RT incongruent items 952.66 (355.67) 1113.16 (435.31)
RT difference score 92.54 (116.87) 104.34 (131.86)

Flanker scores (8 = 0.071, SE = 0.075, z = 0.956, p = 0.339).
The previously found effect of version remained, indicating that
children obtained higher scores in the consistent input than
variable input experiment, irrespective of group (8 = —0.410, SE =
0.185,z = —2.219, p = 0.027), as did the interaction between group,
experiment version and experiment order (8 = 1.635, SE = 0.722,
z =2.265, p = 0.024). For the full results (see Appendix Table B4).

Summary study 1

We investigated whether bilingual children showed enhanced
statistical learning, particularly in learning from variable input. Our
results (see an overview in Table 6) suggested better performance
for the bilinguals only in the consistent input experiment, but
only through ¢-tests. In a mixed-effect regression analysis, there
were no effects of group and no interaction between group
and experiment. Instead, a complex interaction between group,
experiment version and experiment order was found that we will
turn to in the Discussion.

We also assessed whether a potential statistical learning
advantage in learning from variable input was due to potentially
better performance on phonological memory (NWR) and cognitive
control (Flanker) in the bilingual group. However, the bilingual
children did not show better performance on the NWR and the
Flanker task than the monolingual group. Furthermore, there
was no association between statistical learning and the cognitive
abilities (NWR and Flanker).

Study 2: adults

In Study 2, we investigated the same questions as in Study
1, in adults. We predicted that both monolingual and bilingual
adults would be able to learn non-adjacent dependencies from
consistent input, as evidenced by above-chance performance, based
on earlier results for English-speaking adults (Gomez, 2002; Gomez
and Maye, 2005) and Dutch-speaking adults (Grama et al., 2016).
Furthermore, we initially predicted that any advantage for the
bilinguals would be most prominent for the variable input task
(Poepsel and Weiss, 2016). Given that this prediction was not borne
out for the children in Study 1, we were not sure what to expect for
the adults. Regarding phonological memory and cognitive control,
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we had no clear predictions either, given that our already tentative
prediction in Study 1 was not supported by the data.

Method

Participants

Participants were 54 adults with a mean age of 26;0 years (SD
= 0;6, min-max = 19-37). Of these, 26 were monolingual Dutch
and 28 were bilingual (Dutch + other language). As in Study 1,
sample size was based on earlier studies with similar test designs
that attested effects of bilingualism on statistical learning and had
similarly sized samples (Bartolotti et al., 2011; Wang and Saffran,
2014) or smaller samples (Poepsel and Weiss, 2016; de Bree et al.,
2017). Participants were recruited via research assistants’ friends,
acquaintances, and families. They were classified as monolingual if
they used only Dutch at home and did not speak another language
than Dutch with friends or families regularly. Participants were
classified as bilingual if they spoke Dutch and another language(s)
at home on a daily basis, with friends/families or at work. The
bilingual participants spoke one out of a set of the following
languages, next to Dutch: Armenian (n = 16), English (n = 4),
German (n = 4), Arabic (n = 1), Spanish (n = 1), French (n =
1), Hebrew (n = 1). Participants reported high proficiency levels
in Dutch, as rated on a five-point scale ranging from 1 “zero
proficiency” to 5 “fluent,” with an average of 4.33 (SD = 0.80) for
questions assessing speaking and listening.

For the bilinguals, self-reported proficiency in the other
language was also generally high (M = 4.80, SD = 0.57). Three
participants reported higher proficiency in Dutch than their
other language; the remaining participants reported equally high
proficiency or higher proficiency in their other language. Twenty
of the bilingual participants had acquired their other language
prior to Dutch, six had acquired Dutch first, and two bilinguals
had acquired both languages simultaneously from birth. For the
26 bilinguals who had learned their languages successively, sixteen
had acquired their second language before the age of twelve. Four
participants used more than two languages on a daily basis at home
(n = 2 Dutch/Armenian/Russian, n = 2 Dutch/Armenian/Arabic).
Although these latter participants were thus multilingual rather
than bilingual, we refer to them as bilinguals in this study.

Mean ages [monolingual: 25;10 years (SD = 0;5); bilingual:
26;3 years (SD = 0;7)] did not differ significantly between the
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groups [t(sy) = 0.262, p = 0.794, d = 0.072]. The distribution of
sex (monolingual: 8/26 (31%) males; bilingual:14/28 (50%) males)
did not differ either (x*(54) = 2.065, p = 0.151). Participants’
mean highest level of education, as established on a scale with
“1” (primary school) to “6” (university) as its scale points, did not
differ significantly between groups (monolingual: M = 5.00 (SD =
1.35), available for 25/26 monolinguals; bilingual: M = 4.68 (SD
= 1.36), available for 28/28 participants)—[t( 5;) = 0.860, p =
0.384, d = 0.237]. One monolingual participant and two bilingual
participants performed only the variable input experiment, due
to illness.

Materials

NADL experiments
Consistent input NADL

This experiment was the same as the consistent input
experiment in Study 1, except for the instructions; participants
were told that they were going to listen to an odd language,
and informed that they had to answer some questions about
the language later on. During listening, participants colored
a mandala.

Variable input NADL

This experiment was the same as the variable input experiment
used in Study 1, except for the instructions, which were the same as
in the consistent input experiment for the adults.

Phonological memory and cognitive control
Nonword repetition

The Dutch Nonword Repetition Test (NRT) was administered
to assess participants’ phonological memory ability (De Jong,
1998). In this test, participants repeat pre-recorded nonwords.
The test contains two practice items and 48 nonwords that
vary in length from two to five syllables (twelve nonwords
of each type). The audio files were implemented in the
experimental software E-prime 2.0 and administered to
participants on a laptop via headphones. Responses were
coded as (in)correct, and scores were computed as the number
of correct responses (maximum = 48). Cronbachs alpha

was 0.88.

Trail making test

The Trail Making Test (TMT) was used to assess cognitive
control (Reitan, 1956). In part A of this test, subjects are asked
to draw lines to connect 25 circles containing numbers (1-25)
distributed over a sheet of paper in ascending order. In part B, the
circles contain both numbers (1-13) and letters (A-L), and subjects
are asked to connect the circles in ascending order, while alternating
between numbers and letters (1-A-2-B-3-C, etc.). Participants are
instructed to do this as fast as possible, without lifting their
pen from the paper. Scores are: (i) the time in seconds it takes
participant to connect the “trail” in part A, (ii) the time in seconds
that it takes to connect the “trail” in part B, and (ii) the difference
between the scores for parts B and A. Part A mainly assesses
visuo-perceptual processing, part B primarily working memory and
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secondarily task switching, and the B-A difference score cognitive
control (Sanchez-Cubillo et al., 2009).

Procedure

Participants were assessed individually at a quiet place at
their home or university in two sessions that were one and
two weeks apart. Administration of the consistent and variable
input experiments was counterbalanced across sessions. Thirty
participants performed the consistent input experiment first
(15 monolinguals; 15 bilinguals); 24 participants performed the
variable input experiment first (13 bilinguals; 11 monolinguals).
Task order was fixed within sessions: the consistent input
experiment preceded the TMT, and the variable input experiment
preceded the NRT.

Written informed consent was obtained from the participants
before testing; consent and participation could be retracted
at any time. The research was conducted in accordance with
American Psychological Association ethical standards as well as
The Netherlands Code of Conduct for Scientific Practice issued
in 2004 (revised in 2018 by the Association of Universities in
The Netherlands).

Analyses

To assess the two groups performance on the NADL
experiments, the same analyses were performed as in Study 1: We
first conducted t-tests against the 50% chance level on the two
NADL tasks separately. We then ran a generalized linear-mixed
effect regression model on participants accuracy scores (correct
vs. incorrect) in the forced-choice selection tasks with “group”
(monolingual vs. bilingual), “experiment” (consistent input vs.
variable input), and “experiment order” (consistent input first
vs. consistent input last) as fixed effects. By-subject and by-item
random intercepts were included. We also ran a similar model on
the data of the variable input experiment only, to test for effects
of group on participants’ performance on the trained-untrained as
opposed to the trained-noise items.

To address our second question of how individual differences in
phonological memory and cognitive control related to participants’
learning scores, we performed the same analysis as in Study 1 (i.e.,
testing for group effects on NWR and TMT; bivariate correlations
between NWR/TMT, and NADL scores; mixed-effect regression
with NWR and TMT scores as fixed effect factors). All data
files and scripts can be found at: https://osf.io/bdps6/?view_only=
al8f5b5cb1d04905b6c26129de2f43b1.

Results

Results for NADL experiments

Descriptive statistics for both NADL experiments are presented
in Table 4.

T-tests comparing performance against the 50% chance level
showed that, in the consistent input experiment, both groups
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TABLE 4 Descriptive statistics (proportions correct) for the NADL experiments.

Monolinguals Bilinguals

Experiment Item type (SD) (SD) ‘

Consistent input Trained-untrained 0.64 (0.26) 0.63 (0.23)

Variable input Trained-untrained 0.56 (0.28) 0.63 (0.28)
Trained-noise 0.51 (0.26) 0.53 (0.28)

TABLE 5 Descriptive statistics for the nonword repetition test and trail making test.

Monolinguals Bilinguals
Nonword repetition test (NRT)
Number correct (max = 48) 33.84 (5.74) 34.08 (7.75)
Trail making test (TMT)
Part A (time in sec.) 18.96 (7.10) 26.89 (8.81)
Part B (time in sec.) 41.23 (19.54) 53.70 (19.58)
B—A difference score 2227 (15.61) 26.81 (14.37)

performed above chance [monolinguals: ¢(; 3y = 2.781, p = 0.012,
d = 0.555; bilinguals: ta,24) = 2.783, p = 0.010, d = 0.557]. In the
variable input experiment, the monolinguals did not perform above
chance when presented with trained and untrained triplets [¢(; 55 =
1.100, p = 0.282, d = 0.216], but the bilinguals did [t 55) = 2.409, p
= 0.024, d = 0.472]. On the items in the variable input experiment
that involved a contrast between a trained and a noise triplet,
neither of the two groups performed above chance [monolinguals:
t125) = 0.189, p = 0.852, d = 0.037, bilinguals: £(; 55) = —0.531,
p = 0.600, d = 0.107]. A generalized linear mixed-effect model
on the correct/incorrect scores on the “trained-untrained” items
with “group,” “experiment version” and “experiment order” as fixed
effects showed no main effects of group (8 = —0.020, SE = 0.310,
z = —0.065, p = 0.948), experiment version (8 = —0.311, SE =
0.212, z = —1.466, p = 0.143) or experiment order (f = —0.272,
SE = 0.309, z = —0.879, p = 0.379). The interaction between
group and experiment version was not significant either (8 =
—0.745, SE = 0.401, z = —1.858, p = 0.063). The only effect
found was a three-way interaction between group, experiment
version and experiment order (8 = —1.880, SE = 0.803, z =
—2.341, p = 0.019). Monolinguals showed a larger difference in
performance between the consistent and variable input experiment
than the bilinguals and this interaction was related to experiment
order: for the monolinguals, the difference in performance across
versions was largest when they performed the variable input
experiment first, whereas order did not matter for the bilinguals
(see Appendix Figure C1). For the full results of the model (see
Appendix Table C1). An analysis on the variable input experiment
only in which “item type” was included and “experiment version”
and “experiment order” were left out showed no main effects of
group (B = —0.226, SE = 0.231, z = —0.977, p = 0.328), item
type (B = —0.347, SE = 0.215, z = —1.613, p = 0.107), and no
interaction between group and item type (8 = 0.233, SE = 0.407, z
=0.571, p = 0.568) (see Appendix Table C2).
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Statistical learning and relationships with
phonological memory and cognitive
control

Descriptive statistics for the NRT and TMT are presented in
Table 5. NRT scores were missing for four participants due to illness
(n = 2) or experiment error (n = 2); TMT scores were missing for
one (Hebrew-Russian-Dutch-speaking) participant who had not
automatized the alphabet and therefore had trouble completing
part B of the task in which numbers and letters had to be connected
in alternating order (1-A-2-B-3-C-4-D etc.).

The NRT scores did not differ between groups [f(; 49y = 0.125,
p = 0.902, d = 0.035]. On the TMT, the monolinguals were
significantly faster than the bilinguals on both parts of the test [part
A: t51) = 3.614, p < 0.001, d = 0.991, part B: £y 51 = 2.231, p =
0.024, d = 0.637]. They also obtained slightly lower TMT difference
scores than the bilinguals, but this difference was not significant
[tas1) = 1.102, p = 0.276, d = 0.303].

These outcomes rendered it unlikely that bilinguals™ slightly
enhanced performance on the variable input experiment, visible
only through above-chance performance, could be attributed
to differences in phonological memory and cognitive control.
However, to see how these cognitive skills related to statistical
learning performance, we explored the bivariate correlations
between the NRT and TMT scores and the scores on the NADL
experiments, and added the NRT and TMT scores to the regression
model above. The correlation matrix showed a significant moderate
correlation between the TMT difference scores and performance
on NADL consistent; participants with a smaller TMT difference
score (indicating better cognitive control) tended to perform better
on NADL consistent input. For the variable input experiment,
no significant correlations were found in either group. For the
full correlation matrix (see Appendix Table C3). When the NRT
and TMT scores were added to the mixed-effect model presented
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TABLE 6 Overview of statistically significant effects in study 1 and study 2.

Study 1: children

Results

10.3389/fpsyg.2023.1127718

Study 2: adults

Results

NADL consistent Trained—untrained Bilinguals performed above chance. Monolinguals and bilinguals performed above
chance.
NADL variable Trained—untrained - Bilinguals performed above chance.

Trained—noise -

was first.

Main effect of version: Participants generally scored
higher on consistent than variable input experiment.
Group * Version * Order

Larger difference in performance between the
experiment versions for bilinguals than monolinguals:
for bilinguals, the difference was largest when variable
input was first; for monolinguals when consistent input

Group * Version * Order: Larger difference in
performance between the experiment versions for
monolinguals than bilinguals: for monolinguals,
the difference was largest when variable input was
first; for bilinguals, there was no difference in
performance depending on experiment order.

Phonological memory (NWR) -

Cognitive control -
(TMT/Flanker task)

Monolinguals outperformed bilinguals.

Higher cognitive control was positively associated
with better statistical learning.

above, as additional fixed-effect factors, there were still no effects
of “group” (8 = —0.301, SE = 0.303, z = —0.995, p = 0.320)
or experiment version (8 = —0.363, SE = 0.219, z = —1.657,
p = 0.098). However, there was an effect of experiment order
(B = —0.673, SE = 0.307, z = —2.193, p = 0.028), indicating
that accuracy was higher when the inconsistent input experiment
was presented first. The interaction effect between “group” and
“experiment version” was now also significant (8 = —0.892, SE =
0.416, z = —2.156, p = 0.031), indicating that the effect of group
was largest for the variable input experiment. The above-found
three-way interaction between “group,” “experiment version” and
“experiment order” remained (8 = —1.733, SE = 0.831, z =
—2.085, p = 0.037). There was no effect of NRT on NADL
performance (8 = —0.016, SE = 0.015, z = —1.070, p = 0.285).
There was a negative effect of the TMT difference score on
NADL performance (8 = —0.237, SE = 0.106, z = —2.232, p =
0.026), indicating that participants with well-developed cognitive
control were generally better in distinguishing between trained
and untrained items in the NADL experiments. For the full model
results (see Appendix Table C4).

Summary study 2

The main findings of Study 2 are summarized in Table 6.
The first aim of this study was to assess whether bilingual adults
show an advantage in statistical learning particularly in learning
from variable input. The results we found were mixed: while
only the bilingual group showed above-chance performance in
the variable input experiment, the interaction between group
and experiment version did not surpass the 0.05 alpha level in
a regression analysis, unless scores on phonological memory
(NRT) and cognitive control (TMT) were added to the analysis.
Furthermore, an interaction between group, experiment version
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and experiment order was obtained, that we will return to in
the Discussion.

The second aim of this study was to evaluate whether a
potential statistical learning advantage in learning from variable
input was due to enhanced phonological memory and cognitive
control in the bilingual group. However, the bilingual group
did not outperform the monolingual group on either NRT or
TMT and there was only a positive association between TMT
and NADL performance in the consistent input experiment.
Adding the NRT and TMT scores to the regression model
did not change the above results, except that the trend for an
interaction between group and version in the model without
NRT and TMT scores became significant. It also showed that
participants with better cognitive control were more likely to
perform better on the NADL experiments, regardless of group and
type of input.

General result summary

The main findings of Study 1 and Study 2 are summarized in
Table 6.

Discussion

We conducted two studies, one with children and one
with adults, to target two questions. The first was whether
bilinguals would display enhanced statistical learning, specifically
in learning from variable input. The second was whether better
statistical learning (from variable input) would be related to
improved phonological memory and cognitive control. In both
studies, statistical learning was assessed through a non-adjacent
dependency learning task.
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Statistical learning in monolinguals and
bilinguals

Our results for the children (Study 1) showed that only
the bilingual children performed significantly above chance in
the consistent input condition. Neither group (monolingual,
bilingual) performed above chance in the variable input condition.
Furthermore, there was no main effect of group and interaction
between input (consistent/variable) and group, in a generalized
linear mixed-effect analysis. Our results for the adults (Study 2)
showed that both adult groups performed above chance on the
consistent input condition, but only the bilingual group performed
above chance in the variable input experiment. Although these
findings seem to align with Poepsel and Weiss (2016) proposal
that a bilingual advantage is especially prominent in situations
where the input contains variability, the interaction between
group and experiment version did not reach significance in a
mixed-effect regression analysis (p = 0.063) without including
phonological memory and cognitive control outcomes. Together,
these findings speak to the previously reported mixed findings
on non-adjacent dependency learning in bilingual compared to
monolingual children (Yim and Rudoy, 2013; Verhagen and de
Bree, 2021) and statistical learning from variable input (de Bree
etal., 2017).

The absence of a robust bilingual advantage in the current
study needs to be interpreted in light of some methodological
issues. The finding that t-tests showed effects for one of the
experiment versions only, but the regression analysis showed
no clear interaction between group and consistent/variable input
suggests that a limitation of our study is that there may have
been insufficient power to find an effect. We had not conducted
a power analysis prior to conducting this study. Instead, we based
our sample size on previous studies into bilingualism and statistical
learning. Bartolotti et al. (2011), for instance, collected data from
24 bilinguals, and Wang and Saffran (2014) report data of 24
bilinguals and 24 monolinguals. Our sample sizes were higher than
in some earlier studies that used the same designs and reported
effects: Poepsel and Weiss (2016) included 17 monolinguals, 17
Chinese-English, and 17 English-Spanish bilinguals and de Bree
et al. (2017) included 24 monolinguals and only 14 bilinguals.
Yim and Rudoy (2013)’s study consisted of a larger sample (63
monolinguals and 49 bilinguals). However, their sample size might
be this large due to the considerable age range of their participants
(5 to 13 years). Indeed, age was an important and significant
predictor of auditory statistical learning in both groups in their
study. Onnis et al. (2018) appears to be the only study on
bilingualism and statistical learning in which a power analysis was
conducted beforehand to establish that a sample of 55 bilingual
(undergraduate) participants was necessary. There are challenges
in conducting a priori power analyses, in terms of generalizability
across designs and assumptions on which to base the analyses.
However, reliance on power analyses is needed in future studies on
effects of bilingualism on statistical learning to be more confident
about the interpretations.

Our results included a three-way interaction in both studies
between group, experiment version (consistent/variable input) and
experiment order (consistent input experiment first or second).
This interaction indicated that participants were influenced by
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prior experience with the stimuli in the experiment, even if they
completed that experiment one to two weeks earlier, and that
this influence differed across monolingual and bilingual groups.
Moreover, the direction of the interaction order was different for
children and adults, yielding a complex pattern of results. One
tentative conclusion is that the bilinguals seemed to be less affected
by experiment order than the monolinguals, at least in Study
2. The other interactions with experiment order were both hard
to interpret and to relate to previous studies on non-adjacent
dependency learning in monolingual and bilingual children: Earlier
work using similar tasks with the exact same stimuli (but a different
task design) only assessed learning from consistent (and not
variable) input (Verhagen and de Bree, 2021), or kept experiment
order constant (de Bree et al, 2017), such that all children
completed the consistent before the variable input experiment.

The composition of our bilingual groups might also have
influenced our results: participants in both studies constituted a
group of participants speaking Dutch and a myriad of possible
other languages. Furthermore, variability was likely present in
language usage and proficiency across participants. Onnis et al.
(2018) found that bilingual adults with more balanced proficiency
in their two languages learned statistical patterns in two miniature
grammars better than bilinguals who were dominant in one of
their languages. Since we did not take into account individual
differences in the bilingual participants’ language dominance and
proficiency, a limitation of our study is that we cannot draw
any conclusions about the potential effects of these factors. Other
sources of variation in our sample (as well as in many of the
earlier studies) were the languages spoken by the bilinguals and
how typologically similar a bilingual’s two languages are. It is not
unlikely that the similarity between participants’ languages and
the language that the artificial language is based on determine
the ease with which the artificial language is learned. Also, and
more speculatively, it is possible that the typological similarity
between a bilingual’s two languages mediates learning, such that
bilinguals who speak two typologically very different languages
develop better metalinguistic abilities (or improved “structural
sensitivity,” cf. Kuo and Anderson, 2012; Kuo et al., 2016) that
help them extract linguistic structure in statistical learning tasks.
However, previous non-adjacent dependency learning studies with
mono- and bilingual children that did find effects of bilingualism
also contained heterogeneous samples of bilinguals that varied not
only in the languages spoken, but also in language use, language
proficiency, and age of onset (de Bree et al., 2017; Verhagen and de
Bree, 2021), making it unclear to which extent this heterogeneity
affected our findings. Future work should take these factors
into account.

There is a real possibility that there is no robust across-the-
board bilingual advantage in statistical learning, similar to other
areas of research on statistical learning (Schmalz et al., 2017; West
etal, 2021). Future work might investigate how presentation order
of experiments influences the results. Another avenue is to explore
whether a bilingual advantage surfaces solely or more prominently
when multiple statistical patterns have to be tracked rather than one
pattern. Bilingual learners encounter different languages and may
therefore encounter more different patterns than monolinguals
(depending on their language experiences). While there has been
research on bilinguals’ tracking of multiple statistical regularities
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(for an overview, see Weiss et al., 2020), to the best of our
knowledge, studies have not yet compared single and multiple
pattern tracking within the same participants, while taking prior
language experience into account (see also Weiss et al., 2020).

Statistical learning and phonological
memory and cognitive control

Bilinguals did not outperform monolinguals on tasks of
phonological memory and cognitive control. In fact, for the adults,
we found that the bilinguals performed less well on the cognitive
control task than the monolinguals. Furthermore, there was no
clear association between phonological memory and cognitive
control abilities and statistical learning from variable input, once
these factors were entered in the regressions. For the adults,
cognitive control was positively related to NADL irrespective of
whether the input was variable. For the children, no effects of
phonological memory or cognitive control emerged.

Overall, our findings are in line with those in earlier work,
showing no strong evidence for effects of bilingualism on
phonological memory and cognitive control (Paap et al., 2015; van
den Noort et al., 2019). Possible explanations relate to the tasks
and participants at stake: some studies found that the advantage is
mainly seen in complex tasks, and does not show in young adults,
the current age group, who are at their peak of EF development
(Bialystok et al., 2004). Furthermore, the type of bilingual speakers
might have played a role. Earlier work has suggested that the
advantage is related to bilinguals who use their languages in specific
dual-language contexts, for example, with interlocutors who do not
speak both languages, such that switching between languages is
required to maintain mutual understanding (Green and Abutalebi,
2013).

Thus, while there are some indications from the current study
as well as earlier work (Bartolotti et al,, 2011) that bilingualism
positively affects statistical learning and that this might be due to
enhanced phonological memory and cognitive control, the current
results as well as earlier mixed findings (Bartolotti et al., 2011;
Verhagen and de Bree, 2021) make it unlikely that enhanced
phonological memory and cognitive control impact strongly on
statistical learning. Both in our study and in earlier studies,
correlations between cognitive abilities and statistical learning were
found for only some of the tasks or experiments. This may suggest
that correlations are not robust and modulated by specifics of the
tasks used, such as the stimuli used, task modality, and presumably
also the order in which tasks are administered.

Conclusion

The present results suggest that there might be some advantage
of bilinguals in statistical learning, but this advantage is not robust.
It largely surfaced only in t-tests against chance for the groups
separately, did not surface in the same way for children (where it
was found for consistent input) and adults (where it was found
for variable input), and was modulated by experiment order. As
such, the current results add to the mixed findings in earlier work
that indicate that there is no broad, overall effect of bilingualism
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in statistical learning. They raise the suggestion that future
assessment of statistical learning should also take variation within
bilingual samples into account. Furthermore, our results provide
no evidence that any enhancement in bilinguals’ statistical learning
was related to improved phonological memory and cognitive
control: bilinguals did not outperform monolinguals on these
cognitive measures and performance on these measures did not
consistently relate to statistical learning outcomes. Taken together,
these findings suggest that any potential effects of bilingualism
on statistical learning probably do not involve enhanced cognitive
abilities associated with bilingualism (Kovacs and Mehler, 2009;
Kuo and Kim, 2014; Hirosh and Degani, 2017). Future work might
explore further to what extent effects, if found, are due to individual
differences in bilingual language use, proficiency, and exposure.
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Introduction: Although it is commonly acknowledged that peer feedback quality
is crucial to the success of peer review, there is a lack of consensus on how
it could be determined. More importantly, how feedback quality interacts with
other factors like feedback features and focus, and ultimately influences peer
feedback implementation remains insufficiently investigated.

Methods: The present study examined peer feedback quality and its impact
on Chinese students’ feedback implementation in two argumentative writing
tasks. Peer feedback quality was measured according to a self-designed two-
dimensional measurement scale: accuracy and revision potential.

Results: Quantitative analyses of 5,606 implementable idea units of feedback
and 440 writing drafts by 110 students revealed that feedback accuracy was
at a medium level and revision potential was at a low level, with accuracy
demonstrating stronger predictive power on implementation; the predictive
strengths of feedback accuracy and revision potential were strongest when
feedback features and focus were considered; the overall peer feedback quality
was low and medium-quality feedback was implemented most frequently;
feedback quality significantly and most strongly predicted implementation in
combination with feedback features and focus.

Discussion: The study highlights the importance of future instructions in training
students to provide and implement high-quality feedback with good accuracy
and high revision potential.

peer feedback quality, accuracy, revision potential, implementation, EFL writing

Introduction

Despite the proliferation of studies on peer feedback over the past three decades (Tsui and
Ng, 2000; Wu, 2019; Cui et al., 2021; Payant and Zuniga, 2022), doubts about the effectiveness
of peer feedback remain constant “as students are not experts in a subject area, peer feedback is
susceptible to variation” (Strijbos et al., 2010, p. 291). In particular, although the large class size
in EFL contexts like China has necessitated the use of peer feedback as a complement to teacher
feedback in writing courses (Hu and Zhang, 2014; Wu et al., 2022), this skepticism on feedback
quality (Nilson, 2003; Gielen et al., 2010) has hindered the application of this instructional
activity in such contexts.

The importance of peer feedback quality has been widely acknowledged (Hattie and
Timperley, 2007; Walker, 2015; Rotsaert et al., 2018), but it has not been defined consistently in
the literature (Rosalia and Llosa, 2009; Gielen et al., 2010; Hovardas et al., 2014). Generally,
conceptualizations of feedback quality have shifted from a comment-centric perspective
concentrating on the features, amount, and length of feedback (e.g., Sluijsmans et al., 2002; Prins
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et al., 2006; Patchan et al., 2018; Rotsaert et al., 2018) to a text-centric
perspective which takes alignment and accuracy of peer feedback to
text problems as central to feedback quality (e.g., van Steendam et al.,
2010; Hovardas et al., 2014; Gao et al., 2019). More recently, feedback
quality has been defined functionally by integrating problem detection
accuracy with the usefulness of suggested solutions based on whether
a comment could improve essay quality measurably on rubrics (Wu
and Schunn, 2020a).

As success in peer review mostly relies on the use of feedback in
subsequent revision/feedback implementation (van der Pol et al,
2008; Dressler et al., 2019), this integrative definition well highlights
the significance of peer feedback in promoting the writing
improvement. However, to capture more dimensions of peer feedback
quality, a more detailed measurement is needed. Previous
measurement scales from a comment-centric perspective generally
focused on feedback types, features, and whether the feedback met
certain assessment criteria (Prins et al., 2006; Walker, 2015), but they
did not empirically test the contribution of the identified feedback
characteristics on performance (Gielen et al, 2010). Thus, it is
necessary to develop a comprehensive measurement scale that speaks
specifically to the potential effect of peer feedback. Additionally,
although feedback quality has been reported to determine
implementation (van der Pol et al., 2008; Wu and Schunn, 2020a), it
is still difficult to assume that this relationship would be similar in L2
writing classrooms, considering that language and culture may
provide expected challenges (Carson and Nelson, 1994; Ramanathan
and Atkinson, 1999; Lundstrom and Baker, 2009).

Therefore, in this study with Chinese EFL learners writing English
argumentative essays, we intended to explicate peer feedback quality in
measurable ways and test its impact on feedback implementation since
using feedback to revise is central to peer review. Unlike most
measurements concentrating on the characteristics of peer feedback (e.g.,
Sluijsmans et al.,, 2002; Prins et al., 2006), the current study focused on
feedback content which can critically influence its effectiveness (Anson
and Anson, 2017). We also considered two factors crucial to
implementation: feedback features and focus, given that the revision
process based on peer feedback is complex and feedback implementation
is influenced by many factors (Wu and Schunn, 2020a). Specifically,
we investigated whether considering these two factors would change the
existing effect of feedback quality on feedback implementation.

Literature review
Peer feedback quality and its measurement

Although previous studies have shed light on peer feedback
quality in the L1 context, understandings of feedback quality have
been rather inconsistent (Rosalia and Llosa, 2009; Gielen et al., 2010;
Wu and Schunn, 2020a). Generally, research on peer feedback quality
mainly falls into three perspectives: comment-centric, text-centric,
and integrative functional. Peer feedback quality from a comment-
centric perspective was defined by the number and length of
comments which could determine the sufficiency of persuasion
(Patchan et al,, 2018; Zong et al., 2020) or by the inclusion of helpful
feedback features like identifying the problem, suggesting a solution,
or explaining the problem (Sluijsmans et al., 2002; Prins et al., 2006;
Lietal, 2010; Denton, 2018). Following this line of definition, Patchan
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et al. (2018) examined feedback quality by the amount of peer
feedback using three different indicators: the number of words across
comments provided, the overall number of comments, and the
number of long comments. Along the same line, evaluating feedback
quality with a measurement scale is the most commonly used
measurement (Sluijsmans et al., 2002; Prins et al., 2006; Gielen et al.,
2010). Generally, the measurement scales of feedback quality examine
whether students’ feedback contains certain features helpful for
students’ writing improvement. Frequencies or percentages of coded
feedback features are usually compared within and across dimensions
(Huang, 2018). However, it is problematic to define and measure
feedback quality from a comment-centric perspective because there is
no guarantee that the comments would orient toward text problems
which mostly need to be solved in revision (Wu and Schunn, 2020a).

Peer feedback quality from a text-centric perspective focuses on
the accuracy of comments in terms of both correctness and alignment.
In the research by van Steendam et al. (2010), participants were asked
to point out the problems in a text with 10-20 flaws and suggest
revisions. The quality of feedback was determined by considering
whether the problems were addressed in the correct ways in terms of
“the correctness, exhaustiveness, and explicitness of student
comments” (van Steendam et al,, 2010, p. 321). Along the same line,
Gao et al. (2019) examined the alignment of written peer feedback
with text problems by coding each substance and high-prose text
problem, and they found that the alignment between feedback and
text problems significantly determined revision improvement.
However, to exhaustively identify text problems is hard and often
impossible, and the effect of accurate feedback can range from
correcting the writing mechanics to substantially improving the
essay content.

Hovardas et al. (2014) defined feedback quality by measuring both
feedback accuracy and feedback features. This hybrid method
combining the comment-centric perspective and the text-centric
perspective sheds light on conceptualizing feedback quality from more
than one dimension. Adopting an integrative functional approach, Wu
and Schunn (2020a) defined feedback quality as the accuracy of
problems detected and the usefulness of suggested solutions. This
definition significantly highlighted the mediating role of peer feedback
in guiding students to reflect on the original text and improve the
revised text. Feedback quality was rated and categorized into high,
medium, and low levels based on the likelihood that a particular
comment would lead to essay improvement in measurable or
non-measurable ways on a 7-point Likert scale. Wu and Schunn
(2023) further investigated the effects of assessor writing performance
on feedback quality by examining feedback problem identification
accuracy and helpfulness of feedback. Though defining feedback
quality from an integrative perspective has the strength of making
holistic judgments, labeling feedback quality into high, medium, and
low categories fails to reveal the finer grain sizes of feedback quality.
For example, what are the specific criteria for determining accuracy
levels? And how are the specific comment aspects leading to a
meaningful improvement weighted in the rating?

Informed by the text-centric perspective and the integrative
functional approach, this study proposed to define and measure peer
feedback quality on two dimensions: accuracy and revision potential of
peer feedback. The two-dimensional peer feedback quality speaks directly
to the core of what teachers and students concern most: is the feedback
accurate and has the potential to lead to writing improvement?
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Specifically, accuracy refers to both alignment of feedback to a text
problem and its correctness in addressing the problem. Aligned and
correct feedback is crucial for peers to improve their writing (Hovardas
et al, 2014; Gao et al,, 2019) because feedback that aligns with a text
problem can be either correctly or wrongly given whereas if a seemingly
correct/reasonable comment is not aligned with the text problem, it is
useless for text improvement. Revision potential refers to the potential of
peer feedback in leading to text improvement, which is explicated in detail
by rating the extent to which peer feedback could lead to writing
improvement at different levels because the revision potential of feedback
may vary from improving a minor mechanic issue of writing to
significantly improving the gist or the logic of the essay. Unlike \Wu and
Schunn’s (2020a) study which did not examine low-level writing issues
(such as spelling and punctuation) due to a lack of statistical power, the
present study investigated the feedback quality of the content issues and
high-level writing issues (i.e., theme, text organization, and clarity of
writing) as well as the low-level writing issues (ie., grammar and
mechanics) with different weights. In particular, content/high-level
feedback was rated with higher revision potential in the measurement
scale as it deserved more weighting in facilitating writing improvement.
In argumentative writing, solid argumentation and reasoning are more
challenging to students because the critical analysis of the facts and
evidence imposes a heavy cognitive load on them (Noroozi, 2018; Latifi
etal, 2021). Similarly, it may also be challenging to conduct a fair and
objective assessment of complex content or high-level writing issues and
comments may be limited to the surface-level issues without explanations
for developing critical thinking (Noroozi et al., 2016; Latifi et al., 2021).
Although peer feedback is guided by the review rubric and related to the
original text, the choice of feedback focus on simple or complicated issues
is made by the students.

Impact of peer feedback quality on
implementation

Peer feedback implementation refers to students’ incorporation of
peer feedback in revising their written text (Dressler et al., 2019),
which is the linchpin of peer review. However, there are still
uncertainties over whether or why students implement peer feedback
in revisions (van der Pol et al., 2008; Walker, 2015; Wu and Schunn,
2020b). Generally, student writers are more likely to use more
elaborated feedback (Noroozi et al., 2016), feedback with concrete
suggestions (van der Pol et al., 2008), feedback which aligns with the
text problems (Gao et al., 2019) and feedback helpful to writing
improvement (Wu and Schunn, 2020a).

The effectiveness of peer feedback in terms of successful
implementation hinges at least partly on the quality of the feedback
that students provide (van der Pol et al., 2008, p. 1805). Hovardas et al.
(2014) reported that students selectively used accurate feedback
because they validated the effectiveness of feedback by cross-checking
peer feedback and teacher feedback. Gao et al. (2019) found that
whether the feedback aligned with the actual text problem or not
could pose an impact on students’ revision improvement as the
revision was found to be consistent with the feedback received. By
judging whether the peer feedback had enough potential to generate
a meaningful improvement in the text being reviewed, Wu and
Schunn (2020a) found that students were more likely to implement
feedback when both feedback quality and frequency increased.
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Studies have shown that feedback quality is essential to students’
use of feedback, but the size of the effect is not clear and the specific
contributions of accuracy and revision potential remain unexplored.
Practically, with the increasing use of peer feedback among Chinese
student writers (e.g., Gao et al., 2019; Li and Zhang, 2021), it is crucial
to comprehend how feedback quality influences Chinese students’
feedback implementation in order to improve the suggestions offered
to students on how to provide constructive feedback. Additionally, to
comprehensively explicate feedback quality and its impact on
implementation, we also investigated other variables that may
contribute to the dynamics and variation of the impact of feedback
quality on feedback implementation, namely, feedback features, focus,
gender, and comment length.

Peer feedback features

In addition to feedback quality, feedback implementation could
be influenced by other factors such as students’ perceptions (van der
Pol et al., 2008; Kaufman and Schunn, 2011), feedback focus (Shi,
2021), and individual differences (Winstone et al., 2017). One of the
most important factors influencing feedback implementation is
feedback features which refer to the structural components of
feedback, such as whether they explicitly describe a problem or give
praise (Wu and Schunn, 2020b). A large number of categorization
systems have been utilized to investigate feedback features (e.g.,
Nelson and Schunn, 2009; Gielen and de Wever, 2015; Elizondo-
Garcia et al,, 2019). Psychologically, feedback features can be both
cognitive (i.e., summarization, suggestion, explanation) and affective
in nature (i.e., praise, mitigating praise) (Nelson and Schunn, 2009).

The impact of feedback features has been reported to be rather
complicated. Some implementable features targeting the text problems
(i.e., identification of the problem, solutions to address the problem)
can be helpful to peers as they can arouse thinking, reflections, critical
thinking (Filius et al., 2018), and implementation. Identification of
problem (Lu and Law, 2012), suggestion (Nelson and Schunn, 2009;
Leijen, 2017), solution (Wu and Schunn, 2020b), and explanation
(Gielen et al., 2010; Wu and Schunn, 2020a) have been reported to
pose a positive effect on feedback implementation in some studies. By
contrast, other studies have reported that there is a negative impact of
solution (Patchan et al., 2016) and explanation (Tseng and Tsai, 2007;
Nelson and Schunn, 2009) on feedback implementation. However,
peer feedback quality has not been considered when determining
which feedback features are crucial to feedback implementation (Wu
and Schunn, 2020a), which might be one explanation for the
inconsistent earlier findings. Possibly, the effect of peer feedback is
determined by feedback quality in the first place as inaccurate
feedback might not be used no matter how many useful features it
contains. Conversely, it is also possible that containing more helpful
features (i.e., explanation of the problem) would increase the
possibility of implementation even if the feedback does not fully
address the text problem. For example, praise in a critical comment
may persuade a peer to act upon it even if it is inaccurate (Wu and
Schunn, 2020a).

Although feedback features are not the central focus of the current
study, feedback features must also be carefully controlled because how
peer feedback is structured would influence students’ judgment about
its persuasiveness and usefulness. Therefore, this study attempts to
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extend the current knowledge of feedback quality by considering
feedback features
feedback implementation.

when examining what contributes to

Peer feedback focus

Another important variable that especially relates to feedback
implementation is peer feedback focus. It refers to the topic of the
issue described in feedback such as grammar, thesis, and sufficiency
of the examples (Patchan et al., 2016). Broadly, peer feedback can
be divided into content focus and writing focus (Patchan et al., 2016;
Gao et al, 2019). The content focus of feedback is concerned with
meaning issues such as missing content, whereas the writing focus
involves both high-level and low-level writing issues such as clarity
and transitions of the ideas (Patchan et al., 2016; Gao et al., 2019).
Content and high-level feedback focuses on aspects like
argumentation, flow, and organization whereas low-level feedback
covers aspects like mechanics, formatting, tense, and plurals (Allen
and Mills, 2014).

Feedback focusing on meaning/content, or high-level and
low-level writing issues varies both in cognitive load and feedback
implementation rate of feedback, as well as in the effect to improve
revision quality (e.g., Baker, 2016; Patchan et al., 2016). Patchan
et al. (2016) reported that a writer tended to improve revision
feedback. Although
implementing high-level feedback is more beneficial to learning

quality by implementing high-level
cognitively, it usually requires more learner effort (Ene and Upton,
2014; Baker, 2016). Additionally, learners tend to implement more
form focus or low-level feedback and less high-level feedback (e.g.,
Tsui and Ng, 2000; Allen and Mills, 2014; Gao et al., 2019). Gao et al.
(2019) found that students repaired a larger number of less
challenging problems while ignoring the more demanding content
and high-level writing problems, indicating that complex content
feedback or high-level feedback sometimes might be beyond
learner means.

Feedback focus may have an impact on the relationship between
feedback implementation and feedback quality. High-quality feedback
that may lead to a meaningful text improvement might not
be implemented if it requires major revision on the writing content or
the overall writing organization and logic because the revision is
cognitively demanding and requires more learner effort. Thus, when
investigating the impact of feedback quality on students’
implementation, feedback focus should be considered.

Additional variables

In addition to feedback features and focus, other variables like
gender, comment length, and first draft quality may also influence
feedback implementation and therefore should be statistically
controlled (Noroozi et al., 2020; Wu and Schunn, 2020b). Gender has
been found relevant to peer review as students of different gender
might respond to peer feedback differently (Prinsen et al., 2009;
Noroozi et al., 2020; Wu and Schunn, 2020b; Wu and Schunn, 2021).
Noroozi et al. (2020) found that gender could influence feedback
quality, essay quality, and students’ learning of writing content.
Prinsen et al. (2009) found that males disagreed with their learning
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partners more frequently than females and males expanded on their
messages less than women.

Comment length might influence student writers’ perceived
feedback quality and thus influence feedback implementation
(Patchan and Schunn, 2015; Patchan et al., 2018). Students are more
likely to reflect on the long and detailed feedback received and
perceive a stronger need to make any revisions (Zong et al., 2020).

First draft quality may influence the feedback amount, type, and
the likelihood of implementation (Hovardas et al., 2014; Patchan et al,,
2016; Wu and Schunn, 2023). For instance, the author may receive less
implementable feedback simply because the draft is of good quality
and has fewer text problems. Thus, when examining the effect of
feedback quality, it is essential to control the first draft quality.

Although much is now known about the influencing factors of
feedback implementation, less is known about the role of feedback
quality. More importantly, there is not enough work that combines the
two dimensions of accuracy and revision potential in explicating
feedback quality and its effect on implementation. Further, even less
is known about whether, and if so how, the effect of feedback quality
changes when other interacting factors are considered.

Research questions

The current study examined the impact of peer feedback quality
on feedback implementation by taking both feedback features and
focus into consideration. Specifically, the following two research
questions were addressed:

1. What is the relative contribution of feedback accuracy and
revision potential to feedback implementation with the
consideration of feedback features and focus?

2. What is the relationship between the two-dimensional feedback
quality and implementation with the consideration of feedback
features and focus?

Methods
Participants and settings

This study was conducted in a compulsory course called
“Comprehensive English” at a research-intensive university in
Northeast China. The course was offered at Fall semesters to first-year
graduate students majoring in computer science and communication
once a week for three class periods. The course aimed to cultivate
students’ comprehensive language skills, with a particular focus on
reading and writing. An asynchronous online peer review platform
(Peerceptiv) was used in organizing writing peer review activities.
Peerceptiv' is a research-validated and data-driven peer learning tool
to assist students in demonstrating disciplinary knowledge through
writing feedback practices (Li, 2023). It was developed over a decade
of peer learning research at the Learning Research & Development

1 https://peerceptiv.com
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Center at University of Pittsburgh. It is used to implement peer
learning in North America and around the world in the sciences,
English language arts, business and almost every other subject matter.
To guarantee objective review and active engagement of the students,
the drafts were randomly and anonymously distributed among peers
in a double-blinded manner.

The 116 students were a convenience sample of enrollees in the
course in two intact classes. Six students were excluded because they
failed to submit drafts or review peers’ essays, leaving 110 in the study
(60 in Class A and 50 in Class B). Students’ age ranged from 21 to 29
(M=23.65). All the students passed the national English graduate
record examination (NEGRE, with a possible total of 100 points)
(M =65.13, SD=6.40). In general, the L2 proficiency of the students
was approximately between 72 and 100 on the Test of English as a
Foreign Language (TOEFL), which corresponds to the intermediate
level. Results from the independent samples t-test revealed that
students in the two classes had no significant difference in English
proficiency based on their test scores in NEGRE (Class A: M =65.74,
SD=6.34; Class B: M =64.50, SD=7.84) (t =—1.84, df=73.09,
p >0.05). All students were taught by the same teacher and they all
agreed that their data could be used for research.

Procedures

Training procedures

Peer review training is important for students to define clear
objectives and remove misconceptions about the reviewing rubric.
Consequently, peer review training activities were carried out to assist
students to understand the processes of peer review, get familiarized
with Peerceptiv, and motivate students to engage in peer review.

Students were trained as a group in class. Training procedures
consisted of four steps: watching a short video introduction to
Peerceptiv; teacher modeling through analyzing sample essays and
components of high-quality feedback; teacher lectures on the benefits
and ways of being a good reviewer and teacher-guided discussion on
implementing feedback to improve writing. Additionally, consistent
help was provided after class to help students with difficulties in the
reviewing process. Supplementary Appendix B summarizes the
training steps.

Writing and reviewing procedures

Participants completed three main tasks. They submitted the first
draft to the Peerceptiv platform, then provided feedback for three
peers’ essays, and finally revised their own draft based on peer
feedback. Writing and reviewing activities on two writing tasks were
conducted in this study. The two writing topics were: (1) “Some
working parents believe childcare centers can provide the best care for
their children, others believe that family members like grandparents
can do a better job. Which do you prefer?” (Week 3); (2) “Do you agree
or disagree with the following statement? One should never judge a
person by external appearance” (Week 8). For each topic, students
were asked to write a five-paragraph argumentative essay in 250-300
words in English. The essay was expected to include an introduction
of the topic, solid evidence and examples, possible counterarguments
and rebuttals, and a concise conclusion.

Writing and reviewing activity for each writing task lasted for
4weeks. After writing and submitting draft one to Peerceptiv in the
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first week, students were given 2 weeks to read and review three peers’
texts in English based on a four-dimension reviewing rubric which
includes the thesis statement, organization, argument, and grammar
and vocabulary (Supplementary Appendix A). The reviewing rubric
was developed and adapted by following the previous reviewing rubric
in Gao et al. (2019), Wu and Schunn (2020a), and Li and Zhang
(2021). A minimum of three comments was required in each
dimension. In the fourth week, students revised their own drafts
before submitting the revised draft to the platform. Consequently,
each student completed 4 writing drafts (2 for each topic) and 2
rounds of peer review (1 for each topic) in an 18-week semester.

Measures

Feedback coding

To precisely examine feedback quality, implementation, and other
variables, all feedback comments were first segmented into idea units
because a reviewer may provide several revision ideas in a single
dimension (Wu and Schunn, 2021). An independent idea unit was
defined as raising and/or solving one problem on one dimension (Wu
and Schunn, 2020b). The comments were segmented by two research
assistants who discussed with the authors the precision of
segmentation constantly and solved all the disagreements. In total, the
comments were divided into 8,107 idea units, among which 5,606
were implementable feedback. Implementable feedback could lead to
revisions while non-implementable feedback could not (i.e., feedback
including only praise). Since this study focused on feedback
implementation, only implementable feedback comments were
further analyzed and therefore praise and summary were excluded.
The same two research assistants double-coded all the implementable
feedback by following the rating and coding schemes (Tables 1, 2), and
disagreement was resolved through discussions together with the
authors. Kappa values for each of the coding categories ranged from
0.70 to 0.90, indicating high inter-rater reliability.

Feedback quality

Based on our proposed definition, a two-dimensional measurement
scale was developed (Table 1). Each idea unit was checked to see whether
it aligned with the text problem, whether it correctly addressed the
problem, and whether it had the potential to lead to text improvement.

To quantify feedback quality, both the accuracy and the revision
potential of feedback were rated on a 0-3 scale, each with a description
and an example in Table 1. The best feedback which accurately
addressed a problem and could lead to significant improvement of
writing through solving a holistic content or high-level writing issue
would get 6 points in rating while the worst feedback would get 0 points.

For instance, the feedback “The writer did not make full
explanation of the examples in the second paragraph because he failed
to give the reasons why childcare centers make kids more independent
than peers. He could write that childcare centers could train kids to get
dressed by themselves.” was rated as 5-point quality feedback as in
accuracy it got 3 points for accurately addressing the problem and 2
points in revision potential for leading to writing improvement by
solving a singular content problem. In another idea unit “In the second
sentence, ‘There is a discussion about whether children should be sent to
childcare center or be looked by their grandparents at home’. ‘looked by’
should be ‘looked at by’” was only assigned 1 points. The idea unit
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TABLE 1 Measurement scale of peer feedback quality.

10.3389/fpsyg.2023.1177094

Dimension Score Description Example
Accuracy (K=0.75) 0 Feedback that is not aligned with the text problem “In this day and age, childcare centers are becoming more and more
professional,” “professional” should be in noun form.

1 Feedback that is aligned with the text problem but In the second sentence, “There is a discussion about whether children should
incorrectly addresses it be sent to childcare center or be looked by their grandparents at home.”

“looked by” should be “looked at by”

2 Feedback that is aligned with the text problem but There aren’t topic sentences in the three body paragraphs. I think you should

only correctly addresses part of it add “The childcare center can enhance children’s communication ability” in
the beginning of the second paragraph. But I do not know how to revise your
third and fourth paragraph.

3 Feedback that is aligned with the text problem and You may add some counter-arguments and rebuttals to support your position,
correctly addresses it which means, instead of talking about the benefits childcare centers have,

you can list some defects when grandparents take care of children.
Revision potential 0 Feedback that has no potential of leading to any The word “traveled” should be changed to “travelled”
(K=0.70) writing improvement or has the potential of leading
to negative changes

1 Feedback that has the potential of leading to minor I think in the first paragraph, the word “today” should be capitalized.
writing improvement through solving a singular
low-level writing problem

2 Feedback that has the potential of leading to writing The writer did not make full explanation of the examples in the second
improvement through solving a common low-level paragraph because he failed to give the reasons why childcare centers make
problem or a singular content/high-level writing kids more independent than peers. He could write that childcare centers
problem could train kids to get dressed by themselves.

3 Feedback that has the potential of leading to This article lacks two paragraphs. The second paragraph should be divided
significant improvement of writing through solvinga | into three paragraphs. You can talk about the professionalism of childcare
holistic content or high-level writing issue centers in para 2, how childcare centers help children develop their abilities in

para 3 and add some counter-arguments in para 4.

aligned with a grammatical error in the essay (word collocation of
“look”), but it incorrectly addressed the text problem (The correct
form should be “looked after by”). Therefore, the idea unit only got 1
points in accuracy and 0 points in revision potential since the sentence
was still wrong if the feedback was implemented.

Feedback features

Feedback was coded for the presence/absence of five feedback
features, namely, identification, suggestion, solution, explanation, and
mitigating praise (Table 2 for definitions and examples). We coded “1”
for the presence and “0” for the absence.

Feedback focus

Feedback was coded as meaning-level (content and high-level)
feedback if it focused on the thesis, argument, evidence for claims,
conclusion, and organization. Feedback on word choice, grammar,
cohesion, sentence variety, and conventions was labeled surface-level
(low-level) feedback. Since each feedback either focused on meaning-
level or surface-level issues, it was binary-coded, “1” for meaning-level
and “0” for surface-level.

Feedback implementation

Feedback implementation was coded for whether the feedback
was implemented in the revised drafts. The changes between the first
and the revised draft were located using MS Word’s Compare
Document function. If a text change was made in response to the
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feedback, the feedback was coded as implemented. The feedback
was labeled “Not Implemented” if it did not seem to lead to
any revisions.

Text quality

Students’ first draft writings were rated and calculated by the
mean value of ratings from the same two assistants who coded the
feedback. Following ESL Composition Profile (Jacobs et al., 1981),
the scoring rubric covered content, organization, vocabulary,
language use, and mechanics which were in good alignment with
the review prompt questions provided to students. The Kappa
values of the two raters for the first drafts in the two tasks were 0.77
and 0.82, respectively.

Comment length

Comment length refers to the number of words in each piece of
feedback (Patchan and Schunn, 2015), calculated by the function of
MS Excel automatically. The average feedback length was 18.16 words.

Data collection and analysis

The writing drafts and peer feedback were downloaded from
Peerceptiv. In total, we examined 440 writing drafts from 110 students
in two tasks and 5,606 implementable feedback. Variables and their
descriptions were summarized in Table 3.
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TABLE 2 Coding scheme of feedback features, focus, and implementation.

10.3389/fpsyg.2023.1177094

Definition Examples

Feedback features

Identification (K=0.90) | Feedback identifying a text problem

The first paragraph is too long.

Suggestion (K=0.83) Feedback giving general advice for revision

You should pay attention to the punctuation.

Solution (K=0.79) Feedback providing a specific solution for

revision

In the second para, < should be changed to 7

Explanation (K=0.82) Feedback containing an explanation of an issue

The word “external” in the first paragraph can be removed because the word appearance itself

has the meaning of external.

Mitigating praise
(K=0.71)

Feedback on a text problem containing a praise

It is great to associate this topic with the mental health of teenagers and value formation. But

the argument process still needs to be strengthened.

Feedback focus

Meaning-level/surface-

level (K=0.89)

Feedback on thesis, evidence, argument,
organization, or conclusion/Feedback on
convention, grammar, sentence variety, word

choice, cohesion, and reference

M: The conclusion is a little short.

S: In the first para, “matters” should be changed to “matter.”

Implementation (K=0.77)

Implemented Feedback that is incorporated in the revision

Add a title.
(The author added a title in draft 2).

Not implemented Feedback that is not incorporated in the revision

There is no thesis statement.

(The author did not add the thesis statement in draft 2).

To address the first research question, a basic description of
data such as peer feedback quality, features, focus, and
implementation was presented (Table 4) and SPSS 26.0 was used
to conduct statistical analysis. Since the feedback data (i.e.,
features, quality) was nested within authors, two-level hierarchical
modeling was conducted with Stata 15. Logistic regression was
(peer feedback
implementation) was a binary outcome variable. The first set of

used because the dependent variable
regression was conducted to analyze how the two dimensions of
feedback quality predicted feedback implementation. To answer
our second research question, the second group of logistic
regression was conducted to explore how the overall peer feedback
quality predicted feedback implementation.

Since logistic regression was used, the results of the models were
presented as odds ratios (OR). An odds ratio (OR) is a measure of the
association between an exposure and an outcome. The exponential
function of the regression coeflicient is the odds ratio associated with
a one-unit increase in exposure. Feedback features and focus were also
considered in both sets of regressions to test the interactive strength
of prediction on feedback implementation.

Results

In this section, we first reported the levels of accuracy and
revision potential of feedback, as well as the descriptive data of
feedback features, focus, implementation and other control
variables. We then reported the correlations among different
variables and finally reported the relative contribution of feedback
accuracy and revision potential to feedback implementation.
We reported the findings of the second research question by
following similar procedures.
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Relative contribution of feedback accuracy
and revision potential to feedback
implementation

According to the two-dimensional measurement scale, feedback
quality was measured on both accuracy and revision potential of
feedback toward text problems. It was found that average feedback
accuracy (M=2.07, SD=1.24) was at a medium level (approaching
70% of the total rating). Specifically, 62.5% of the feedback (N=3,505)
aligned with and accurately addressed the text problems (rated as 3),
and 20.0% (N=1,041) of the feedback was not aligned with text
problems (rated as 0). Revision potential of feedback (M=1.29,
SD=0.94) was at a low level (getting about 41% of the total rating).
Only 12.5% (N=705, rated as 3) had the potential for significant
improvement in writing, and 21.7% of feedback (N=1,221, rated as
0) would not lead to text improvement. In particular, for feedback
with 3 points in accuracy (N =3,505), only 16% (N =577) got 3 points
and about 50% (N=1,910) got 1 point in revision potential. This big
inconsistency between accuracy and revision potential suggests that
accurate feedback may not lead to big text improvement due to
limited revision potential.

Table 4 presents a summary of the descriptive data averagely on
each author. With feedback quality, we reported the average rating.
With feedback features, focus, and feedback implementation, the
average amount of feedback by the authors was reported.

Among the feedback features, identification (M=26.46) and
solution (M=19.80) were the most common, while mitigating praise
was the least frequent (M=0.53). Moreover, students received
significantly less meaning-level feedback than surface-level feedback
according to paired samples t-test (t=—4.47, df=109, p<0.01). Of the
5,606 implementable feedback analyzed, 2,633 (47%) was
implemented. Each author averagely incorporated 23.94 feedback.
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TABLE 3 Types of coding and measures of variables in the study.
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TABLE 4 Means and standard deviations of feedback quality, features,
focus, and implementation.

Variable Type Description
. Measure M SD Min Max
Dependent variable
Peer feedback quality 3.36 1.93 2.36 4.32
Implementation Binary Whether the feedback is used in
revisions or not Accuracy (0-3) 2.07 1.24 1.36 2.78
Independent variables Revision potential (0-3) 1.29 0.94 0.91 2.01
Feedback quality Peer feedback features
Accuracy Continuous Whether the feedback accurately Identification 2646 11.21 5 »
addresses the text problem Suggestion 14.49 5.40 5 28
Revision potential Continuous To what extent the feedback could lead Solution 19.80 7.79 6 43
to writing improvement Explanation 1.56 1.76 0 11
Feedback features Mitigating praise 0.53 0.85 0 4
Identification Binary Whether the feedback identifies the text Peer feedback focus
problem or not Meaning-level 2391 8.20 6 41
Suggestion Binary Whether the feedback provides general Surface-level 27.05 9.00 8 49
advice for revision or not
Peer feedback implementation 23.94 9.29 4 46
Solution Binary Whether the feedback provides a specific
solution for revision or not
Explanation Binary Whether the feedback contains an feedback with an extra point in accuracy was 2.18 times more likely to
explanation or not be implemented than feedback with a point less. Revision potential
Mitigating praise Binary Whether the feedback on a text problem was not Signiﬁcant in Model 1 (B =0.02, SE=0.04, p> 0.05 )’ but its
includes praise or not effect became significant when feedback features and focus were
included in Models 2-4. This indicated that revision potential did not
Feedback focus . . . . .
predict feedback implementation together with the control variables,
Meaning-level/ Binary Whether the feedback is about meaning- but when the effects of feedback features and focus were taken into
surface-level level issues or surface-level issues consideration, revision potential became a significant predictor.
Control variables In the full model, among feedback features, identification
Gender Binary Whether the student is female or not positively contributed to feedback implementation (B=0.22, SE=0.09,
p<0.05). Suggestion was negatively significant (B=—-0.96, SE=0.10,
Comment length Continuous Number of words in an idea unit . . .
p<0.001). Surprisingly, the effects of solution, explanation, and
Draft 1 quality Continuous | Mean ratings across two writing experts mitigating praise were not significant in either of the two models that

Before running the regression tests, a correlation analysis was
conducted among the variables (Table 5). Both accuracy and revision
potential were significantly related to feedback implementation
(Faccuracy = 0-38**; Trevision potentiar=0.21**).  Additionally, ~suggestion
(r=—0.08**), solution (r=0.11**), feedback focus (r=—0.11**), and first
draft quality (r=—0.02*) significantly correlated with implementation.

To further explore the predictive strength of peer feedback accuracy
and revision potential as well as the other variables, the first set of
logistic regression test was run (Table 6). Model 1 included accuracy,
revision potential, and control variables. In Model 2, feedback features
were added on the basis of Model 1. In Model 3, feedback focus was
added on the basis of Model 1. Model 4 was the full model examining
the effects of all the variables on implementation, and it provided a
better fit than the previous three models: y* (11) =850.0, p<0.001.

The effect of accuracy was significant and constant across models.
Students tended to implement more feedback when it accurately
addressed the text problem. The effect of accuracy increased when
feedback features were added in Model 2 (B=0.77, SE=0.04, p<0.001),
and the effect was weakest when only feedback focus was included in
Model 3 (B=0.64, SE=0.03, p<0.001). In the full model, among all the
factors predicting feedback implementation, the effect of accuracy was
the largest among all the variables (B=0.78, SE=0.04, p<0.001). The
OR value of accuracy reached 2.18 in Model 4, suggesting that

Frontiers in Psychology

involved feedback features (Model 2 and Model 4).

Compared with surface-level peer feedback, meaning-level peer
feedback significantly led to less implementation in this study (Model
3 and Model 4). Among the control variables, only comment length
negatively predicted implementation (B=—0.01, SE=0.00, p<0.01).
Gender and first draft quality were not significant predictors.

Relationship between the two-dimensional
feedback quality and implementation

In general, average peer feedback quality (M=3.36, SD=1.93) was
unsatisfactorily at a low level (getting about 56% of the total rating),
with a big variation between high and low quality feedback
(Max=4.32, Min=2.36). Of a total of 6 points, 28.5% of feedback
(N=1,600) was at the assigned 6 or 5 points range, 43.2% (N=2,421)
got 4 or 3 points, and 28.3% (N=1,585) got 2 points or less. This
indicated that nearly 30% of feedback was very poor in quality which
was either not aligned with/incorrectly addressed text problems or
had low potential for writing improvement, or both.

Different from common expectations and previous research
findings (Wu and Schunn, 2020a), implementation rates were found
to be highest (over 60%) for middle-range quality feedback (4-3
points) and lowest (17.7%) for low-quality feedback (2-0 points) in
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TABLE 5 Correlations among two dimensions of feedback quality (accuracy and revision potential), features, focus, and implementation.

Variable 1 2 3 4 ) 6 7 8 9 10 11
1 Accuracy
2 Revision potential 0.56%*
3 Identification —0.15%* 0.16%*
4 Suggestion 0.24%% 0.30%* —0.21%*
5 Solution 0.09%* —0.41%%* —0.45%* —0.49%*
6 Explanation 0.08** 0.03%** —0.04%* —-0.01 —-0.01
7 Mitigating praise 0.01 0.06%* —-0.02 0.07%* —0.06%* 0.01
8 Meaning-level 0.02 0.41%* 0.29%%* 0.32%% —0.56%* 0.04%%* 0.07%%*
(reference:
surface-level)
9 Gender 0.00 —0.037%* 0.02 —0.01 0.01 —0.037%* —0.02 —0.02
10 Comment length 0.11%* 0.02 0.08%* 0.13%* 0.07%* 0.227%% 0.09%* 0.15%* —0.03*
11 Draft 1 quality —0.05%* —0.09%* —0.02 0.02 0.01 —0.01 —0.02 —0.02% 0.20%* —0.04%*
12 Implementation 0.38%* 0.21%* —0.01 —0.08%%* 0.11%* 0.02 —0.01 —0.11%%* 0.02 —0.01 —0.02%
#p<0.05, **p<0.01.
this study (Figure 1). Apparently, the students were able to screen out Discussion

and discard most of the low-quality feedback in their text revision.
However, they also ignored a large proportion (52.3%) of high-quality
feedback (accurate feedback with high revision potential). Ideally,
high-quality feedback deals with more complex issues of writing and
therefore is more helpful to writing improvement if implemented.

In order to identify potential confounds and multicollinearity
problems among the variables, Pearson correlation analysis was
carried out (Table 7). Peer feedback quality was significantly related to
feedback implementation (r=0.35**).

To answer the second research question, we conducted the second
set of logistic regressions (Table 8). Model 5 tested the relationship
between feedback quality and implementation together with control
variables. Model 6 and Model 7 tested the relationship when feedback
features alone or focus alone was included. Model 8 included all the
variables and provided a better fit to the data: ¥*(10)=812.11, p<0.001.

In Model 5, feedback quality significantly predicted implementation
(B=0.42, SE=0.02, p<0.001). When feedback quality increased by one
point, the feedback was 1.52 times (OR=1.52) as likely to be implemented
than feedback with one point less. Adding feedback features or focus to
the models (Model 6 and 7) did not change the estimated relationships
between feedback quality and implementation. When feedback quality,
features, and focus were all included (Model 8), feedback quality remained
to be a significant predictor with the largest effect (B=0.58, SE=0.02,
p<0.001). Specifically, when feedback quality increased by one point, it
was 1.78 times (OR=1.78) as likely to be implemented than feedback
quality with one point less (Model 8).

In terms of feedback features, identification positively predicted
feedback implementation in the full model (B=0.22, SE=0.09, p<0.05).
On the contrary, there was a negative relationship between suggestion and
feedback implementation (Model 6 and Model 8). Solution, explanation
and mitigating praise were not significantly related to implementation in
the full model. Similar to that in the first set of regression (Model 3 and
Model 4), surface-level peer feedback more significantly predicted
implementation (Model 7 and Model 8) and among the control variables,
only comment length negatively predicted implementation.
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In line with Wu and Schunn’s (2020a) study, the current study also
deems that the collaborative peer review activities benefit learning in
nature (Hovardas et al, 2014; Wu and Schunn, 2020a). The
collaboration in peer review acts as a social process in which students
work together to handle a writing task that no single hand could reach
the intended achievement. The developmental changes experienced
by individual ESL learners first occur between peers and then
internally within the individual. To better understand and improve the
effectiveness of this interactive peer feedback process, this study
further explored the issue of peer feedback quality and its impact on
feedback implementation.

As the purpose of peer review is to improve writing by involving
students actively in providing and receiving feedback, we argue that
peer feedback quality should be measured in terms of its degree of
helpfulness for text improvement. Inspired by previous studies (van
Steendam et al., 2010; Gao et al., 2019; Wu and Schunn, 2020a), the
current study ventured further to explicate the nature of peer feedback
quality by examining quantitatively what instructors and students care
most in peer review: the accuracy (both feedback alignment with
original text problems and correct addressing of text problem) and
helpfulness (the potential of leading to meaningful revision) of peer
feedback for writing improvement. Informed particularly by Wu and
Schunns (2020a) study, this conceptualization of feedback quality
highlights the potential function of peer feedback in facilitating
revision and writing improvement. The combination of feedback
accuracy and revision potential may be closest to the sense of
effectiveness that teachers and students value most as a measure of
peer feedback’s effectiveness. Different from using an overall judgment
as in Wu and Schunn’s (2020a) study, the designed measurement scale
in the current study provides a more detailed measurement and
specifies the process of evaluating feedback quality using a four-level
rating scale (0-3) for each dimension of peer feedback quality.
Practically, the measurement scale serves as a useful tool for teachers
when assessing students’ feedback quality.
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TABLE 6 Logistic regression analysis of the effect of the two dimensions of feedback quality (accuracy and revision potential), features, and focus on
implementation.

Variable Two dimensions of Two dimensions of Two dimensions of Two dimensions of
feedback quality feedback quality + feedback quality + feedback quality +
(Model 1) features (Model 2) focus (Model 3) features + focus
(Model 4)
SE B SE OR B SE OR B SE OR
Accuracy 072 0.03 2.05*** 077 0.04 217*** 064 0.03 1.89** 078 0.04 2.18***
Revision potential 0.02 0.04 1.02 0.16 0.05 1.17*** 026 0.05 1.13*** 028 0.05 1.32%**
Feedback features
Identification - - - 0.19 0.09 1.20% - - - 0.22 0.09 1.24%
Suggestion - - - —0.99 0.10 | 037 - - - —0.96 0.10 | 0.38%*
Solution - - - 0.10 0.11 1.10 - - - -0.13 0.12 0.88
Explanation - - - —0.17 0.18 0.84 - - - —-0.17 | 0.18 0.85
Mitigating praise - - - 0.06 0.30 1.06 - - - 0.10 0.30 L11
Feedback focus
Meaning-level
(reference: surface-level) - - - - - - —0.75 0.07 0.47%:%% —0.63 0.08 0.53%:#*
Control variables
Gender 0.12 0.11 1.13 0.11 0.11 1.12 0.13 0.11 1.13 0.12 0.11 1.12
Comment length —-0.01 0.00 0.99%*%* —-0.01 0.00 0.99%%#* —0.01 0.00 0.99%%* —-0.01 0.00 0.99*
Draft 1 quality 0.00 0.01 1.00 0.00 0.01 1.00 0.00 0.01 1.00 0.00 0.01 1.00
Model fit statistics
AIC 6789.20 6571.34 6681.57 6509.94
BIC 6835.62 6650.92 6734.62 6595.15

N=5,606. “-” means that the variable was not included in the model.
*p<0.05, *¥p<0.01, *#¥p <0.001.

revision potential suggested that students tended to receive feedback
with the potential of leading to only minor writing improvement
oo (Allen and Mills, 2014; Gao et al, 2019). Additionally, the
inconsistency between accuracy and revision potential suggested that
s00% accuracy or the revision potential alone may not fully reflect the
helpfulness of feedback on revision improvement. Accurate feedback
w000 with limited revision potential may have limited strength to improve
revision quality and vice versa. Therefore, measuring feedback quality

Implementation rate

using either one of these two dimensions only reveals one side of the

20.00%

coin, which further suggests that the proposed two-dimensional
measurement scale is a valid means of describing and reporting

0.00%

6-5 points 4-3 points

Peer feedback quality

2-0 points

feedback quality, at least in the EFL context of the current research.
The predictive strength of peer feedback quality on implementation

FIGURE 1
Mean feedback implementation rate of high, middle-range, and
low-quality feedback (N=5,606).

reveals two significant findings. First and foremost, when examining
the predictive power of accuracy and revision potential, the largest OR
values of accuracy (Model 1-4) suggested that feedback accuracy was

the central predictor of feedback implementation and hence it should
be of priority (Hovardas et al., 2014). The results were consistent with
other research (Hovardas et al., 2014; Gao et al, 2019) in which
students’ revisions were influenced, either fully or partly, by peer

The overall low peer feedback quality (medium in accuracy and
low in revision potential) indicated that peer feedback was sometimes

not satisfactory (Carson and Nelson, 1996; Tsui and Ng, 2000;
Walvoord et al, 2007; Misiejuk and Wasson, 2021). Similarly,
Hovardas et al. (2014) also found that the majority of peer feedback
were scientifically accurate, but insufficient with suggestions and
explanations for changes and improvement of writing skills. Therefore,
although feedback accuracy was of medium level, the low level of
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feedback accuracy. Allen and Mills (2014) reported that, although the
number of inaccurate feedback was minimal in number, and that only
less than half of the erroneous comments were used in revision, the
inaccurate feedback negatively affected writing quality. In addition, the
large predictive power of feedback accuracy shows that students are
highly sensitive to the alignment and the accuracy of the suggested

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1177094
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

He and Gao 10.3389/fpsyg.2023.1177094

TABLE 7 Correlations among peer feedback quality, features, focus, and implementation.

Variable 1 p 3 4 5 6 V 8 9 10
1 Feedback quality
2 Identification —0.02
3 Suggestion 0.30%* —0.21%*
4 Solution —0.14%* —0.45%* —0.49%*
5 Explanation 0.07%* —0.04%* —0.01 —0.01
6 Mitigating praise 0.03%* —-0.02 0.07%* —0.06%* 0.01
7 Meaning-level (reference: surface- 0.22%% 0.29%* 0.32%% —0.56%% 0.04%* 0.07%*
level)
8 Gender —0.02 0.02 —0.01 0.01 —0.03%* —0.02 —0.02
9 Comment length 0.08%* 0.08%* 0.13%% 0.07%* 0.22%% 0.09%* 0.15%% —0.03*
10 Draft 1 quality —0.07%* —0.02 0.02 0.01 —0.01 —0.02 —0.02% 0.20%* —0.04%*
11 Implementation 0.35%* —0.01 —0.08%* 0.11%%* 0.01 —0.01 —0.11%* 0.02 —0.01 —0.02*

#p<0.05, ¥¥p<0.01.

TABLE 8 Logistic regression analysis of the effect of peer feedback quality, features, and focus on implementation.

Variable Feedback quality Feedback quality + Feedback quality + Feedback quality +

(Model 5) features (Model 6) focus (Model 7) features + focus

(Model 8)
SE OR B N3 OR SE OR SE OR
Feedback quality 042 0.02 152%** 0.54 0.02 171*** 049 0.02 164** 058 0.02 1.78***
Feedback features
Identification - - - 0.18 0.08 1.20% - - - 0.22 0.09 1.25%
Suggestion - - - —-0.80 0.10 0.45%%% - - - —-0.82 0.10 0.447%%%
Solution - - - 0.57 0.10 1,775 - - - 0.17 0.11 1.18
Explanation - - - —-0.07 0.18 0.93 - - - —-0.09 0.18 0.92
Mitigating praise - - - —0.04 0.30 0.96 - - - 0.05 0.30 1.05
Feedback focus
Meaning-level
(reference: surface-level) - - - - - - -0.95 0.06 0.39%%33% —0.76 0.08 04775
Control variables
Gender 0.15 0.11 1.16 0.13 0.11 1.14 0.14 0.11 1.15 0.13 0.11 1.14
Comment length —0.01 0.00 | 0.99%#* -0.01 0.00 | 0.99%%% | —0.01 0.00 0.99% —-0.01 0.00 0.99%
Draft 1 quality 0.00 0.01 1.00 0.00 0.01 1.00 0.00 0.01 1.00 0.00 0.01 1.00
Model fit statistics
AIC 6935.63 6649.04 6712.02 6551.55
BIC 6975.42 6721.99 6758.44 6631.12
N=5,606. “-” means that the variables were not included in the model.

#p<0.05, ¥#p<0.01, ¥**p<0.001.

solutions, which should reassure teachers who are hesitant to use peer
feedback (Wu and Schunn, 2020a).

Moreover, the inclusion of feedback features and focus did not
change the existing relationship between feedback accuracy and
feedback implementation, indicating that the effect of feedback
accuracy was constant and robust. Revision potential significantly
predicted implementation only when feedback features/focus were
considered (Model 2-4) and its effect became largest when features
and focus were both included (Model 4). Obviously, the inclusion of
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feedback features and focus changed the observed relationship
between revision potential and feedback implementation. The
significant relationships among the revision potential, feedback
features, and feedback focus indicated that feedback features and focus
were crucial statistic confounds that should be considered when
exploring the influencing factors of feedback implementation (see
Table 5). In Model 1, the omission of feedback features and focus
inevitably increased the variance of the error term. After feedback
features and focus were included in Models 2-4, the variance of the
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error term became smaller, and it was probably why revision potential
became a significant predictor of feedback implementation (see
Table 6). Given the positive effect of accuracy and revision potential
on feedback implementation, EFL students should be instructed on
detecting the flaws central to text improvement and addressing the
flaws in the correct and substantial ways.

Secondly, the largest OR values of feedback quality indicated that
its effect on implementation was significant and constant across all
models (Model 5-8). A crucial message for practice is that, in addition
to validity and reliability, which have been the focus of many earlier
studies (Falchikov and Goldfinch, 2000; Cho et al., 2006), the quality
of feedback can affect its effectiveness (Gielen et al., 2010). The central
role of feedback quality in students likelihood of feedback
implementation is similar to that in Wu and Schunn’s (2020a) study
and it also confirms the significance of feedback quality in peer review
(Hattie and Timperley, 2007; Walker, 2015). The effect of feedback
quality became largest when feedback features and focus were
considered together (Model 8). The consideration of feedback features
and focus has provided a better explanation of feedback
implementation because the reduced AIC-adjusted deviance in the
full model (Model 8) in comparison with the baseline model (Model
5) suggested that the full model had stronger explanatory strength to
feedback implementation. Compared with previous studies focusing
on one or two comment-level factors (e.g., Lu and Law, 2012; Patchan
etal., 2016), this study ventures further to explore the effect of multiple
factors and their specific contributions to feedback implementation.

Although feedback quality significantly predicted implementation,
it was important to note that students tended to implement more
middle-range quality feedback. High-quality feedback is undoubtedly
more facilitating to revision improvement, but implementing high-
quality feedback is more challenging and students might have limited
knowledge about how to handle the information delivered through
such feedback (Wichmann et al., 2018). Since students also tend to
screen out low-quality feedback by employing some decision-making
strategies (Gielen et al., 2010; Hovardas et al., 2014), they tend to
implement only those middle-range quality feedback which is
presumably within their zone of competence. This indicates that more
guidance is needed to encourage students to take the tougher task of
incorporating high-quality feedback in future instructions.

Although feedback features, focus and other control variables are not
the central foci of the current study, we have discussed these variables
because they are theoretically and empirically important (Nelson and
Schunn, 2009; Allen and Mills, 2014; Patchan et al., 2016). The positive
role of identification on implementation in this study was similar to
previous studies (Lu and Law, 2012; Wu and Schunn, 2020a). In terms of
cognitive load, identifying a text problem is relatively easier than giving a
suggestion, a solution, or an explanation, which partially explains why the
amount of feedback with identification was the largest in the data.
Suggestion was a significant negative predictor of implementation in this
study as feedback with suggestion was usually general and sometimes
vague for students to comprehend and take action. A follow-up analysis
revealed that general advice was not helpful for students to address the
text problems. For example, feedback like “You should change some
examples.” usually ended up being ignored in text revision. Different from
the findings in previous studies (Gielen et al., 2010; Wu and Schunn,
2020a), explanation had no effect on feedback implementation in the
present study. It was possible that the small amount of explanatory
feedback could hardly generate statistical power on feedback
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implementation. This might also explain why mitigating praise was not a
significant predictor. Solution significantly predicted implementation in
Model 6, but when feedback focus was jointly considered (Model 8), it
turned insignificant, suggesting that feedback focus could mediate the
relationship between feedback features and implementation.

Since meaning-level feedback significantly led to less
implementation than low-level feedback did, it was obvious that
students trended toward taking less challenging tasks (Gao et al.,
2019). Students implemented more low-level feedback as meaning-
level issues were found to be more difficult for students to address
(Ene and Upton, 2014; Patchan et al., 2016). The negative correlation
between comment length and implementation again proved that
students tended to avoid repairs mentioned in long comments which
might involve more suggestions or explanation to solve harder text
problems. The findings about feedback features and focus indicate that
teachers’ guidance should be directed toward emphasizing the
significance of helpful features (e.g., identification of problems) and
instructing students to implement more meaning-level feedback.

Conclusion

This study reveals that peer feedback quality can be more
comprehensively and scalably explicated from two dimensions:
accuracy and revision potential of feedback. The complexity of the
predictive strength of feedback quality on implementation well
demonstrates the different and interactive power of peer feedback
quality, features, focus, and other variables in peer review. Yet, among
all these elements, feedback quality plays a central role in determining
peer feedback implementation.

Pedagogically, this study implies that improving peer feedback quality
should strategically orient toward both accuracy and revision potential of
feedback as accurate feedback with strong revision potential is most likely
to lead to revision improvement when implemented. At the same time,
while peer feedback training should prioritize feedback quality, special
care should be given to encouraging students to take the pain of dealing
with complex issues in revision by implementing high-quality feedback,
as well as feedback with significant features such as identification of the
problem and content/high-level focus feedback. Therefore, to improve the
effectiveness of peer review, more importance should be attached to
promoting peer feedback literacy in both providing and implementing
high-quality feedback.

Some limitations of the present study should be considered. Firstly,
with the support of Peerceptiv, peer review of this study was conducted
anonymously online with participants from one course. As such, the
generalization of the results of this study to other contexts involving
different participants from other disciplines with different writing tasks
should be exercised with caution. Secondly, this study focused on the
effects of feedback quality on implementation, leaving the effects of
providing high or low-quality feedback on students’ own draft revision
unexplored. Future research can adopt this two-dimensional feedback
quality measurement to further test the effect of feedback quality on the
feedback providers’ learning performance to obtain a more comprehensive
understanding of the significance of peer feedback quality in determining
the effectiveness of peer review. Lastly, although carefully designed, this
study is correlational in nature. In promoting feedback quality,
intervention studies are needed in the future, and results from the present
study can help locate the intervention foci.
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Frequency effect on vocabulary acquisition has been widely investigated in
second language acquisition (SLA) research, whereas comparative studies of
vocabulary acquisition of learners from different language types, such as
hieroglyphic writing and alphabetic writing, are still rarely found. This type of
studies could be of great significance in exploring some unique characteristics
of how second language learners of native languages of different writing perceive
and acquire second language. Using artificial words of alphabetic writing and low-
frequency English words as experimental materials, this study aims to compare
the effect of frequency on the acquisition of grammar and meaning of alphabetic
words between Chinese learners of the hieroglyphic native language and foreign
learners of alphabetic native languages. Specifically, the study intends to find
out whether frequency effect plays the key role in language acquisition; to
what extent frequency effect affects language acquisition; and whether there
are any differences between learners of different language types for vocabulary
acquisition in terms of frequency effect. The results show that Chinese and
foreign learners of English language have no significant differences as a whole in
terms of type of languages affecting the acquisition of grammar and meaning of
artificial words and English words, indicating the difference in the type of mother
tongue might not be the factor causing differences on grammar and meaning
acquisition of vocabulary. Learner types, language types, frequency and part of
speech of a word have interaction effect toward the acquisition of grammar
and meaning of a word. However, exposure frequency of vocabulary plays the
determining role in the acquisition of grammar and meaning of words.

frequency effect, grammar, meaning, alphabetic, hieroglyphic, second language
acquisition (SLA)
Introduction

Many researchers (Larsen-Freeman, 1997; MacWhinney, 1999; Ellis, 2002a,b, 2008;

Schwartz and Causarano, 2007) claimed that frequency has a major role in second
language acquisition. Ambridge et al. (2015) indicated that frequency effects were ubiquitous
in virtually every domain of human cognition and behavior, from the perception of
facial attractiveness (Grammer and Randy, 1994) and the processing of musical structure
(Temperley, 2007) to language change (Bybee, 2010) and adult sentence processing
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(Ellis, 2002a). Ambridge et al. (2015) claimed that frequency effects
are pervasive in children’s first language acquisition and argued
therefore that any successful account of language acquisition, from
whatever theoretical standpoint, must be frequency sensitive to
the extent that it can explain these effects. Ellis and Ogden (2015)
further emphasized that the same conclusion follows from 60 years
of psycholinguistic research into the fluent language processing that
culminates from acquisition: Language processing is exquisitely
sensitive to usage frequency at all levels of representation, e.g.,
phonology and phonotactics, reading, spelling, lexis, morph syntax,
formulaic language, language comprehension, grammaticality,
sentence production, and syntax.

Ellis (2002a) pointed out that the frequency effect, after
40 years of exile, returned to researchers’ focus again. According
to Leech (2011), three theoretical positions that have been
gaining momentum since the 1990s, all implicitly or explicitly
give frequency a role in the workings of language: usage-based
linguistics, cognitive linguistics, and construction grammar. Ellis
(2002a) believed that language acquisition is cumulative example-
based learning of thousands of constructions, as well as a
frequency-based process of abstracting internal rules. Regularities
of language emerge when learners are exposed to categories
and prototypes. The frequency effect plays an important role in
explaining sociolinguistic variants and language changes.

Andringa and Rebuschat (2015) held similar ideas for the role
of frequency in language acquisition, indicating that statistical
learning is an incremental accumulation of language knowledge
on the basis of input distribution characteristics, with learners
being very sensitive to the input distribution characteristics.
A significant characteristic of statistical learning is that it will
emerge automatically and unconsciously when people are exposed
to language input.

In fact, since the late 20th century, many theories in the
linguistics sphere, including implicit learning theory (Ellis, 1994,
2002a), dynamic system theory (DST) (Larsen-Freeman, 1997,
2007; Verspoor et al, 2008), construction grammar theory
(Langacker, 1987), connectionism (Rumelhart and Melland, 1986,
1987), emergentism (Elman et al., 1996; Ellis and Schmidt, 1998;
Ellis and Larsen-Freeman, 2006), and usage-based language theory
(Bybee, 2006; Zhao, 2017), which are from the same theoretical
paradigm and inextricably related, tend to support the view that
language learning mechanism is not different from the other
cognitive mechanism that language is acquired by using.

Besides, embodied philosophy represented by Lakoff and
Johnson (1999) also emphasized that human language is derived
from language use and formed through the interaction of brain,
body and the environment. It proposed a theory of body-mind
unity and internal-external unity (unity of man, nature and society)
which provides a good foundation for taking some other factors
into consideration.

Despite the fact that research on frequency effect on SLA has
been extensively carried out over decades, comparative studies
between EFL learners of different language types remain scant.
What role does exposure frequency play in target vocabulary
acquisition? Could it be possible that the difference of writing forms
of native languages has different frequency effect on vocabulary
acquisition of the target language? Does exposure frequency
interact with the other factors, such as learner type, language
type and the grammar of a word, in affecting target vocabulary
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acquisition? Adopting an experimental design (Creswell, 2012;
Creswell and Guetterman, 2019), the present study set out to
explore all these questions.

Literature review

Harrington and Denis (2002) classify the frequency effect as
“an attribute of individual experience” and “an attribute of the
linguistic environment.” The former is called “task frequency,” and
the latter “distribution frequency.” This study mainly focuses on
task frequency, at which a learner is exposed to a linguistic item.

Frequency rates and vocabulary
acquisition

For the purpose of determining what might be the “most”
appropriate exposure frequencies for vocabulary acquisition,
researchers have carried out extensive studies on the frequency
effect on this from different perspectives. Studies on the correlation
between exposure frequency and the acquisition and retention
of vocabulary are one of the perspectives that some researchers
focus on. Saragi et al. (1978) showed that the correlation between
vocabulary acquisition and vocabulary frequency was 0.34, which
presents the frequency effect on learning but indicates that learners
need to be exposed to a word 10 or more times (a common number
for mastering vocabulary knowledge) before achieving a significant
effect on vocabulary knowledge acquisition. Horst et al. (1998,
p- 215) showed that the correlation coefficient between exposure
frequency and acquisition is 0.49, indicating at least 8 or more times
of exposure required for vocabulary acquisition; that is, with fewer
than 8 times of exposure, the acquisition effect would be difficult
to predict. The study found that notional word acquisition had a
higher acquisition score, and the images had a significant effect on
the acquisition. The study by Waring and Takaki (2003) found that
learners could have a 50% probability of recall and comprehension
of a word 3 months later if they were exposed to a word in the target
language at least 8 times. If the learners were exposed to the word
18 times, it was likely for them to remember the meaning of the
word after 3 months. Therefore, they recommended that learners
be exposed to a new word more than 20 times for acquisition.
Rott (1999) studied the effects of vocabulary exposure frequency
on vocabulary acquisition and retention in the mid-level language
learners’ reading process. The results showed that the students
exposed to the words (2, 4, or 6 times) were significantly better
at mastering vocabulary knowledge than the students who were
not exposed to the words; both 4 and 2 exposures resulted in
no significant changes in the acquisition of vocabulary input and
output knowledge, while 6 exposures had a significant effect on
the acquisition of the two kinds of knowledge compared with 4
exposures.

Studies on exposure frequency and acquisition of various
knowledge of vocabulary are another perspective that researchers
focus on. Webb’s (2007) study focused on the frequency effect and
seven aspects of vocabulary knowledge. Learners are exposed to the
words 1, 3, 7, or 10 times. The results showed that each exposure
to a word increased knowledge in at least one variable. If learners
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are exposed to the word 10 times, they acquire objective word
knowledge. The mastery of word knowledge, however, may require
more than 10 exposures. Chen and Truscott (2010) studied whether
L1 lexicalization affects vocabulary acquisition. The lexicalized
words referred to words having equivalent translations and fixed
linguistic items in Chinese, while the non-lexicalized words had
no equivalent translations in Chinese. The results showed that the
frequency of exposure to lexicalized words had a greater effect
than non-lexicalized words in acquisition, demonstrating that the
number of exposures had a positive and significant impact on
learning. However, for the acquisition of non-lexicalized words,
both the immediate post-test and the delayed post-test showed
reduced acquisition. Even after 7 exposures, it is still impossible to
acquire non-lexicalized words.

In addition, Sun (2014) examined the effect of contextual
richness on vocabulary acquisition and studied the relationship
between frequency and vocabulary knowledge acquisition (see also
Webb, 2007). Zhang and Qi (2009), using natural authentic reading
materials, studied incidental vocabulary acquisition. Song and
Sardegna (2014), focusing on the grammatical perspective, studied
the frequency effect on the acquisition of English prepositions
and showed that frequency exposure to propositions of various
contexts and learners’ participation in output activities could help
to acquire the target features. Aka (2019) investigated the frequency
effect on the acquisition of the grammar structure of to-infinitive
used as noun, indicating frequent exposure to target grammar
items repeatedly helps learners notice a grammatical rule and will
contribute positively to grammar acquisition. Zhang (2020) finds
that the frequency effect on the processing of formulaic sequences
by Chinese native speakers is significant. Zhang and Zhang (2022
studied the developmental features of the receptive-productive
continuum of L2 academic vocabulary, and the results showed that
there was a significant positive correlation between subjects’ overall
proficiency of academic vocabulary and the frequency level of the
corresponding vocabulary. Although the character of frequency in
this study is distributive, the researchers emphasized that a higher
distributive frequency vocabulary meant more probabilistic and
contacting opportunities in input and that the vocabulary had more
chances to be activated.

Embodied cognition and SLA

To make the present study more justified, this research has
also taken into consideration the interplay of various internal and
external factors. Atkinson (2010, p. 599) stated:

.. .conceptions of cognition have changed radically over the past
century. . ... ..toward extended and embodied views of cognition.
Extended cognition conceptualizes mind/brain as inextricably
tied to the external environment, while embodied cognition
views cognitive activity as grounded in bodily states and action.
These two approaches are related because bodies link minds
to the world-we experience, understand, and act on the world

through our bodies.

Boden (2006) indicated that instead of being the self-contained
logical system posited by cognitivism, cognition depends heavily
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on the external environment. Atkinson (2002) developed the
notion of sociocognitive perspective on SLA and advocated that
language and language acquisition as simultaneously occurring
and interactively constructed both “in the head” and “in the
world” (p. 525).

According to embodied psychology and language cognition
(Wang, 2012), language acquisition should focus on the integration
of language cognition and the physical and external environment,
as well as the role that the body and the environment play in the
cognition process. The theory pays more attention to the physical
body, the local environment (situation) and the interaction of
the nerve system with the corresponding external environment.
Human brain, body and environment are constantly changing
and interacting. The true cognitive system is a unified system
consisting of all three. Therefore, a common point of embodied
philosophy and cognitive linguistics is that categories, concepts,
reasoning, and thought of human beings are formed through
people’s physical experience, and language is gradually formed
through people’s cognitive processing relying on the interaction of
the sensory organs with the real world. Language acquisition is the
result of multiple interactions between subject (human being) and
object (environment). These ideas are in line with Atkinson’s (2010,
p- 612) sociocognitive view of SLA:

.. .sociocognitive approaches to SLA are based on this tripartite
premise: (i) Mind, body, and world are in continuous processes
of interaction alignment; (ii) These processes are partly public;
and (iii) In being public, they are learnable. Thus, if cognition is
the site of learning, it is extended, embodied cognition that makes
learning possible, at least in part.

Besides, embodiment theories are regarded as being capable
of complementing usage-based approaches and should be
2021).

Patterson

incorporated into existing L2 theories (Patterson,
Using usage-based and embodiment approaches,
(2021) investigated second language listening functor (function
words) comprehension probability. Transcription of functors
were used as the dependent variable and frequency, word
length, and Minkowski3 sensorimotor ratings as independent
variables. The results showed that greater frequency, longer
word length, and higher Minkowski3 ratings were found to
facilitate comprehension and significantly increase the probability
that a functor was transcribed. Frequency rates derived from
spontaneous L1 oration and conversations were found to be

significant.

Usage-based approach and frequency
effect

In fact, usage-based approach is widely used in frequency effect
studies of SLA (Bybee, 2006; Ellis et al., 2008; Ellis and Larsen-
Freeman, 2009). Usage-based linguistics argues that language
acquisition takes place through implicit learning (using cognitively
generic learning strategies) of patterns of form and meaning
encountered in language input. Ellis and Ogden (2015, p. 283) held
the view:
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Learning, memory, and perception are all affected by frequency
of usage: the more times we experience something, the stronger
our memory for it, and the more fluently it is accessed. The
more recently we have experienced something, the stronger our
memory for it. The more times we experience conjunctions of
features, the more they become associated in our minds and the
more these subsequently affect perception and categorization; so
a stimulus becomes associated to a context and we become more

likely to perceive it in that context.

Usage-based linguistics thus recognizes the impact of language
usage on language cognition representation. It emphasizes that as
users are exposed to language tokens, they classify their forms in
different abstract forms. This classification process forms a network
that includes speech, semantics, and pragmatics. This type of
network is subject to language frequency. The usage-based language
theory actually regards language knowledge as a set of automatic,
generalized sentence patterns.

In terms of the influence of frequency on SLA, the usage-
based theory holds that: (1) L2 language learners find it difficult
to learn language because of a lack of a mother tongue acquisition
environment; (2) L2 learners have the comparison mechanism
for language decoding and output as well as the mechanism for
linguistic and non-linguistic classification. These mechanisms can
be used for acquiring new languages. The only requirement for
L2 learners is to have sufficient exposure to second language
(L2). At the same time, chunking and automaticity processes
require a wealth of links between language and non-language
to reach fluency.

Studies using samples of different
language types

Studies of this type could be of great importance for exploring
unique characteristics such as how second language learners of
different native languages perceive and acquire second language;
how different related factors affect SLA; what role exposure
frequency plays in the acquisition process; and whether frequency
may have any universal effect on SLA for learners of different
native languages. Therefore, research in this line, may involve
learners of different native languages, learners’ native cultures
and life environments, their perception of different languages, the
interaction of linguistic and non-linguistic factors while learners are
learning a new language.

The study by Chen et al. (2020) might be one of the few
comparative studies on the frequency effect on SLA of learners
of different native language types. Using artificial words of
alphabetic writing as experimental materials, they investigated the
acquisition of alphabetic word forms between Chinese learners
of the hieroglyphic native language and foreign learners of the
alphabetic native language. The results showed that the difference
in the character pattern of the mother tongue could result in
disparity of the acquisition rate of the character pattern, and the
word acquisition rate of the same character patterns was higher.
The results also showed that input frequency could go beyond the
difference of mother tongue and shared some common features,
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indicating that the frequency of being exposed to the language can
overcome and transcend the barriers of language differences during
language acquisition.

Perez-Paredes and Bueno-Alastuey’s (2019) study consisted of
subjects of native speakers (NSs) and Non-native speakers (NNSs)
of Chinese, German and Spanish. The research explored the most
frequent certainty adverbs in the extended LOCNEC and their
frequency and use in three datasets of the LINDSEI (Chinese,
German, and Spanish LINDSEI components). The study yielded
a complex picture and no simple rule could be drawn from
the data on the use of stance adverbs by learners of different
native languages. An important finding relevant to the present
study is that NSs and Chinese frequencies of use for adverbs
were not significantly different. The researchers believed that
this might be attributed to that the two groups approached the
task in ways different from the German and Spanish speakers.
In this study, an examination of the pragmatic contexts of
using the certainty adverbs revealed that both NSs and NNSs
restricted their semantic choice to classic epistemic meanings with
few instances of more complex pragmatic meanings. Complex
might be the results of this study, we can still find that the
learners, in spite of the differences of their native languages,
share more similarities than differences in using the target
language.

Ament et al. (2020) explored the distribution of pragmatic
marker (PM) use by English as a Foreign Language (EFL) speakers
and English native speakers (NSs). Participants were second-year
(N1/423), and third-year (N1/418) business undergraduates, and
a NS control group (N1/410). Via English-medium instruction
(EMI), the researchers increased learners’ contact with English
to explore the use of textual PMs in their oral communication.
The results indicated that the EMI groups used PMs for
causal, contrast and sequential functions at similar frequencies
as NSs, and that the NSs used PMs significantly more often
for continuation and elaboration functions and significantly less
opening and closing functions compared to the EMI groups.
The study suggested that EMI may play an important role in
facilitating the acquisition of some functions of PMs, whereas
other PMs, such as elaboration markers, may take longer to
acquire.

Zhang and Fang (2020) investigated frequency effect on
collocation processing of native speakers of English (NSs) and
Chinese EFL learners (NNSs). Same-translated collocations and
different-translated collocations were chosen as the experimental
materials. Online acceptability judgment task of English
collocations was used to measure subjects performance. The
study showed that both NSs and NNSs processed more accurately
same-translated collocations but not faster than judging different-
translated collocations; NNSs language proficiency modulated
the effects of constituent word frequency and collocational
frequency on the processing output; and lexical frequency played
a modulating role in the processing of all types of collocations
for both NSs and NNSs. The results indicated that the ultimate
goal of second language learners was to infinitely approach the
overall processing of collocations in the native language. Zhang
and Fang (2020) assumed that frequency is the determining factor
for collocation acquisition, and frequency of exposure is ultimately
experience, an example, and the use of language. In terms of
frequency effects, there is no bipolar debate between NSs and
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NNSs; it is a gradual transition and evolution from dependence on
rules to overall synthesis as the frequency of contact increases and
language proficiency grows.

Based on the thorough review of related literature in this
section, we may draw the following conclusions: (1) Exposure
frequency plays an important role in language acquisition. (2)
The human beings body and brain may interact with the
environment and unify to affect language acquisition. (3) Learners
have language processing mechanism which can equip them with
the ability to distinguish linguistic and non-linguistic factors.
While learners expose themselves to the input-rich environment
in which linguistic factors and non-linguistic factors interact
constantly, they are supposed to be able to achieve language
fluency. Therefore, (4) learners native languages and cultures,
learners mental and physical factors, learning contexts and
environments, the interaction between learner physical condition
and environment, the interaction of linguistic and non-linguistic
factors, are all possible factors affecting SLA. (5) Comparative
studies on frequency effect of different language types toward
second language vocabulary acquisition are still at its initial stage,
and therefore, more studies in this line are needed.

Research questions

This study wants to continue with the line of comparative
research on vocabulary acquisition and concentrates on the
acquisition of grammar and meaning of words between learners of
different language types. The purpose of this study is to find out
whether frequency effect, among all the factors relevant to SLA,
plays the key role in language acquisition and to what extent it
affects language acquisition; and whether frequency exposure of
language might have some universal effect on SLA across learners
of different cultures.

This study assumes that language could be a symbolic icon
representing culture. People’s value and perception of the world
could be embedded in languages and they may affect the process of
SLA implicitly. Therefore, in this experiment we choose two types
of learners of English whose native languages are very different
in forms: Chinese learners of hieroglyphic writing and non-native
speakers of alphabetic writing. To avoid culture bias for Chinese
learners of hieroglyphic writing, and foreign learners of alphabetic,
a language which could both symbolize alphabetic writing and
without much cultural embodiment might be an appropriate choice
as one of the target languages, for which an artificial Keki language
(McCandliss et al., 1997) is chosen. Besides, the study also aims
to investigate what the situation might be while learners acquire
a real language. Hence, the study uses the low-frequency words
in high-frequency category of Corpus of Contemporary American
English (COCA), for the purpose of both symbolizing the form of
real alphabetic language to the greatest extent, and with the least
possibility of representing its meaning.

The study addresses the following research questions (RQs):

RQI. Do Chinese and foreign learners of English differ in the
frequency effect on the acquisition of grammar and meaning of

artificial words and English words?
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RQ2. What is the general role of frequency in Chinese and foreign
learners” acquisition of grammar and meaning of artificial and
English words?

RQ3. Does the interaction of factors such as learner type,
language type, frequency and part of speech influence lexical
acquisition?

RQ4. Does the acquisition of grammar and meaning of words
vary in accordance with the difference in language type?

Materials and methods

Subjects sampled for the experiment

To maintain the validity of the experimental data, we chose
30 subjects for both Chinese group and foreign group. And 30
subjects are regarded sufficient for a psychological experiment
(Chen, 2005, p. 43). The following criteria were established to
keep the homogeneity of the subjects, including (1) all subjects
had not previously lived or studied in countries of native English
language; (2) they were all tertiary level students, and their English
proficiency should be at the same level; (3) they all had normal
visual acuity (corrected or uncorrected). The second-year Chinese
students of English major whose native tongue is hieroglyph
and foreign students whose native language is alphabetic writing
were the two target subject groups. Both the Chinese learners
and foreign learners were in a same university in southern
China.

To keep consistent the proficiency level of the participants,
we invited the English teachers of these two target groups to
evaluate these students’ English level, based on these students’
formative achievements (e.g., quiz scores) and the results of
semester final examination to eventually choose 60 Chinese
and 60 foreign volunteer students of similar English proficiency
level as the candidate participants. Further, we adopted College
English Test Band 6 (CET6) July 2020 as the tool to test
the subjects’ English proficiency. Given that some subjects are
foreign students, the sections of Writing and Translation were
eliminated and only sections of Listening (total score = 248.5) and
Reading (total score = 248.5) were kept. The testing procedures
of these two sections were strictly implemented as required in
the real test. The results showed that there was no significant
difference in terms of English proficiency between the two groups
(T = 0.075, P = 0.092). We sampled 30 subjects from each
group whose test results were among the middle range (M = 388
for the Chinese group; M = 392 for the foreign group) of
the 60 candidate participants in each group. The foreign group
consisted of students from Russia, Republic of Korea, Kazakhstan,
Slovakia, and Italy.

Ethical considerations

The experiment was conducted with the participants’ informed
consent. Before the experiment, we explained the purpose and
content of the experiment to the participants. We emphasized that
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different national and ethnic cultures and different writing forms
of their native languages would be used for academic purpose only,
without prejudice against any specific cultures and writing forms.
We respected the freedom of participants and allowed them to
withdraw from the experiment as they wish. All possible measures
were taken in the experiment to ensure that participants did not
experience any adverse reactions due to their participation in the
experiment. The participants were informed that their performance
during the experiment and the results of the experiment would
be kept strictly confidential. They would be awarded ¥40 each
for participation.

Experimental materials

Artificial words and low frequency English words

Two language types are chosen for the experiment: artificial
Keki language and English language. The artificial Keki language
includes 68 artificial words (see ). The
composition of the words follows the rules of C(C)VC(C)V (C
stands for consonant, V vowel). There are many similarities in
composition between Keki and English words; the only difference
is that the words in Keki end in vowels. The uniqueness of Keki
words means that they have some features of English spelling
but are different from English. These features can properly reflect
the characteristics of alphabetic writing with no similarities to
hieroglyphics and therefore have favorable representation and test
validity for measuring differences in words between alphabetic
writing and hieroglyphics. The materials consist of two parts, one
of which is used in the learning phase and the other in the test
phase. Part 1 materials in the learning phase include artificial words
(see ) and low-frequency English
words (see ). Artificial words are from
the artificial Keki language. We chose the target artificial words
according to the parts of speech of target words needed for the
experiment. Therefore, some more artificial words were created
based on the word formation rules of the Keki language to satisfy
the requirement of experiment. The experimental materials include
4 groups of notional words; each has 6 words, including 2 nouns,
2 verbs, and 2 adjectives, for a total of 24 words. The exposure
frequencies of the four groups of words were 1 time, 3 times, 7
times, and 10 times. The corresponding learning materials are low-
frequency English words. The grouping form, part of speech in
the groups, and frequency of words presented are identical to the
artificial words.

The 24 English words in the four groups of the experiment
are low-frequency words selected from the sampling list of COCA,
extracted from every 7 words in the list of the top 60,000 high-
frequency words in the COCA corpus, and including a total of 8,574
words. On this basis, we select 24 notional words from back to front
in the list. Therefore, the 24 English words used in the experiment
are low-frequency words in the 60,000 high-frequency words in the
COCA corpus. Such selection can both satisfy learners’ perception
of high-frequency words and ensure that students probably have
not been exposed to such words to the greatest extent possible.

The reason we use artificial words and English vocabulary at
the same time in the experiment for meaning and grammar lies
in the fact that the artificial Keki language has the characteristic
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of alphabetic writing, but it is different from English, which has
a certain neutrality. For Chinese learners of hieroglyphs, Keki
language has similarities with English language in its form. For
foreign students of alphabetic writing, it is similar to their native
language, as well as English. Furthermore, the critical difference
between the artificial words and real words lies in that the former
is assumed not containing cultural information, while the latter
contains cultural information. The use of such artificial words
can commendably test the real condition of learners of English
from hieroglyph and alphabetic backgrounds on the grammar and
meaning of alphabetic writing. For the adoption of English to
experiment on Chinese and foreign learners, its purpose is to test,
in real language, whether there is a difference between them in
the acquisition of grammar and the meaning of vocabulary and
whether it differs from the grammar and meaning of vocabulary
of the artificial language. If differences exist and are distinct, it
is suggested that the word form difference of characters might
also be an important reason for the acquisition difference of
grammar and meaning of vocabulary of Chinese and foreign
learners with different word forms in their mother tongues, and the
language environment and cultural differences behind vocabulary
acquisition are worthy of study.
Part 2 materials of the experiment are testing materials,
including test questions of artificial words (see
) and English
). Sentence completion with multiple

low-frequency words  (see

choices is adopted. There is one space in each sentence, which
requires the subjects to choose one right answer from the four
options and fill in the blank. The four options include distractors
developed based upon misconceptions of word meaning and
language type and with special attention given to grammar. For
example, test on the artificial word gonta:

gonta

She seems very gonta with the result, for that is all what she can
do.

A. sad B. happy C. greatly D. gone.

Among the four options, two adjectives, including “sad” and
“happy,” one adverb, “greatly,” and one past participle “gone,” are
included. When presenting the target words in E-Prime, apart from
the meaning of the target words, the grammatical element-part of
speech of the word-is also presented, such as “gonta, adj. happy.”

Coupled with the connection of the target word with the word
before and after it in the sentence, learners make a judgment: an
adjective should be chosen for this space, and its meaning should
be happy. Therefore, the choice of right answer not only requires
the subjects to infer the meaning but also the part of speech of
the target word.

Measurement of grammar and meaning of
vocabulary

The grammar of vocabulary involved in this experiment is
presented through the part of speech of words. Considering the
distribution of part of speech of words in language and in avoidance
of the impact of close-class words such as articles and prepositions
on the test results, three types of open-class words-noun, verb
and adjective-are selected for this experiment. The accuracy of
words with different parts of speech selected by the subjects in
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the experiment can be regarded as the acquisition rate of the
grammar knowledge of words by them. The accuracy of acquisition
of the meanings of words is determined by the correctness of the
meanings of words selected by the subjects. In other words, if
learners select the correct answer during the test period in the
experiment, it is supposed that they have mastered the grammar
and meaning of such words. Therefore, in this experiment, the
accuracy of acquisition of grammar and meaning of different
language types is determined by selection of the right answers from
multiple choices.

Experimental design

Factorial design ( , p- 311) was adopted and
a multi-factor mixed design was created. Four factors used as
independent variables are learner type, language type, part of
speech of the target word and exposure frequency of target words.
Factor as dependent variable is subjects’ achievements in the test
task. The purpose of this design is to test the main effect of
frequency and acquisition and at the same time the interaction
effect of all the factors for acquisition. Specifically multi-factor
2 x 2 x 3 x 4 mixed design is used in the experiment. Independent
variable 1 (variables between subjects) is learner type (two groups:
foreign students from non-native English-speaking countries and
Chinese learners of English); independent variable 2 (within
subjects) is language type (artificial language and English language);
independent variable 3 (within subjects) is the part of speech of the
target word (adjective, noun and verb); and independent variable 4
is the exposure frequency of target items, including four frequencies
in total (1 time, 3 times, 7 times, and 10 times). In the experimental
design, repetition within and between the frequencies of words was
avoided. In addition, words of the four frequencies were presented
randomly, which aimed to prevent students from feeling tired or
guessing the answers during the learning and testing period. The
dependent variable is tested by using multiple choice questions.
According to the number of target words, we designed six sentences
in which the target words are underlined and four options are
provided for each question. Other than the test on understanding of
meanings, distractors are also designed to test the subject’s grammar
knowledge. A score of 5 points is assigned for each question, 5
points for a right choice and zero for a wrong choice. Therefore,
the full score for the target word of each part of speech is 10 points
for each exposure frequency. The full score of the four frequencies
is 120 points. The score is counted through a computer.

Experimental procedure

Learning-recognition paradigm is widely used in psychological
experiments (e.g., ;
). The procedure is divided into two steps: “learning” and

», «

“recognition”; “recognition” is immediately implemented after the
subjects complete the task at the “learning” stage.

The learning and recognition steps are computer-based and
programmed and recorded by E-prime. In the experiment, after one
level of exposure frequency (1, 3, 7, or 10) of words, the recognition

test is carried out immediately. During the learning period, the
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instruction is first presented to the two subject groups of Chinese
and foreign learners, which is shown in both Chinese and English.

When presenting the target word, three types of information
are shown in each page on the screen-target word, part of speech
and meaning of the target word. Before the presentation of each
artificial word, a string of “*” is shown on the screen, lasting for
500 ms, priming the subjects’ attention, followed by artificial words
presented, lasting for 8 s for each word without an interval. The
subjects rest for 10 s after learning a sequence.

After the break, the subjects come to the recognition test
phase for the experiment. The presentation time for each word
is 15 s without an interval. The recognition test is conducted
immediately after learning.

According to the questions under study, we sorted the
experimental data and performed statistical analysis with SPSS17.0.
Four copies of invalid test materials in each group in the experiment
were rejected; 26 copies of valid test materials in each group were
used for analysis. To learn the overall situation of the acquisition
of target words in the sentence context of Chinese and foreign
learners, we performed descriptive statistics. The acquisition of
artificial words and English words is shown in , 2,
respectively.

From the perspective of the acquisition effect of artificial words,
in exposure frequency 1, foreign students have the best acquisition
effect on adjectives (M = 8.08), and Chinese learners have the worst
acquisition effect on nouns and verbs (M = 6.5). In terms of the
acquisition result of three different parts of speech in exposure
frequency 1, the acquisition rate of foreign learners is higher than
that of Chinese learners. In exposure frequency 3, the acquisition
effect on nouns by foreign students is the best (M = 9.23), and on
verbs is the worst (M = 6.92), and the average of verb acquisition of
Chinese students and that of foreign students is the same. From
the view of the overall effect of exposure frequency 3, foreign
learners show higher acquisition of adjectives and nouns and are
commensurate with Chinese students in the acquisition of verbs.
In the acquisition of artificial words of exposure frequency 7,
the acquisition effect on adjectives by foreign students is the best
(M = 9.62), and on adjectives and verbs by Chinese students
is the worst (M = 8.46). From the general situation of part-of-
speech acquisition of artificial words of exposure frequency 7, the
average acquisition rate of foreign students is higher than that
of Chinese students. From the acquisition of artificial words of
exposure frequency 10, foreign and Chinese students have the best
acquisition effect on nouns and the former on verbs (the mean
of the three is the same, M = 9.04), and Chinese learners have
the worst acquisition effect on verbs (M = 8.27). In the 10-time
exposure frequency condition, the difference in the acquisition rate
of different vocabularies by Chinese and foreign learners is smaller
than that when the exposure frequency is 3 and 7.

From the perspective of the overall effect of the acquisition rate
of artificial words, frequency is still a major factor that leads to
acquisition differences. With the increase in exposure frequency,
the acquisition rate of words of all the parts of speech increases.
However, under the same frequencies, the acquisition rate of
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TABLE 1 Acquisition mean of artificial words with different parts of speech at different frequencies of Chinese and foreign learners.

Case number

Std. deviation Mean of std. error

Learner type

Aladj Foreign learner 26 8.08 3.187 0.625
Chinese learner 26 6.92 3.486 0.684
Aln Foreign learner 26 7.50 3.240 0.635
Chinese learner 26 6.54 3.679 0.722
Alv Foreign learner 26 7.50 3.240 0.635
Chinese learner 26 6.54 4.188 0.821
A3adj Foreign learner 26 8.27 3.144 0.617
Chinese learner 26 7.12 3.788 0.743
A3n Foreign learner 26 9.23 1.840 0.361
Chinese learner 26 7.31 3.803 0.746
A3v Foreign learner 26 6.92 4.019 0.788
Chinese learner 26 6.92 4.019 0.788
A7adj Foreign learner 26 9.62 1.961 0.385
Chinese learner 26 8.46 3.397 0.666
A7n Foreign learner 26 9.42 1.629 0.319
Chinese learner 26 9.04 2.010 0.394
A7v Foreign learner 26 8.65 3.019 0.592
Chinese learner 26 8.46 3.397 0.666
Al0adj Foreign learner 26 8.46 2.746 0.538
Chinese learner 26 8.65 3.019 0.592
Al0n Foreign learner 26 9.04 2.835 0.556
Chinese learner 26 9.04 2.835 0.556
Al0v Foreign learner 26 9.04 2.457 0.482
Chinese learner 26 8.27 2.426 0.476

Number (1,3,7,10) = frequency (1,3,7,10); A, artificial; adj., adjective; n, noun; v, verb.

foreign students is generally higher than that of Chinese students
(except at frequency 10, for the acquisition of adjectives, the mean
was 8.46 of the acquisition rate of foreign students and 8.65 of
Chinese students). In terms of the acquisition rate of the part of
speech, the acquisition rate of adjectives and nouns is high, and that
of verbs is low, but such a difference decreases with the increase in
exposure frequencies.

Meanwhile, the data indicate that the common characteristic of
Chinese and foreign learners in the acquisition of artificial words
was that the acquisition level of all the words was higher than
50%. The acquisition of adjectives at exposure frequency 7 by
foreign learners was the highest (M = 9.62), and that of nouns and
verbs at exposure frequency 1 by Chinese learners was the lowest
(M = 6.45). Even the lowest acquisition rate was 10.45% higher than
chance. This result proves that, regardless of the native language
family of Chinese and foreign learners, in the sentence context, a
similar effect exists in the exposure frequency of their acquisition
of artificial words.

Table 2 below shows the acquisition of English words of the
subjects. At exposure frequency 1, the acquisition of adjectives by
Chinese students was the best (M = 7.88), and for verbs, it was
the worst (M = 4.04). From the acquisition result of three parts of
speech at exposure frequency 1, the acquisition rate of nouns and
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verbs by foreign students was higher than that of Chinese students,
while for the acquisition rate of adjectives, Chinese students
were higher than foreign students. At exposure frequency 3, the
acquisition of nouns by foreign students was the best (M =9.81) and
poorest for verbs (M = 8.46), identical to the Chinese students. In
terms of the general effect at exposure frequency 3, foreign learners
and Chinese learners showed improvements in the acquisition of
nouns and adjectives (M = 9.42 for the latter), while the acquisition
level of verbs was equal for both. For the acquisition of English
words at an exposure frequency of 7, the acquisition of verbs by
Chinese students was the best (M = 8.85) and lowest for adjectives
(M =7.31 for both subject groups). Identification of part of speech
and meaning of English vocabulary at exposure frequency 7 proved
highest for verbs, then nouns, followed by adjectives. Here, the
subject groups differed only slightly. The identification of verbs
by Chinese students (M = 8.85) was slightly higher than that of
foreign students (M = 8.08) and that of adjectives and nouns by
both were the same (M = 7.31 for adjectives, M = 7.69 for nouns).
In the acquisition of English words at an exposure frequency
of 10, the performance with adjectives by Chinese students was
the best (M = 9.42), with the lowest score demonstrated by
Chinese students on verbs (M = 8.27) and by foreign learners
on adj. (M = 8.46). Similar to the results for artificial words, the
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TABLE 2 Descriptive statistics of Chinese and foreign learners’ acquisition of English words of different parts of speech under different frequencies.

Student number

Learner type

Std. deviation Mean of std. error

Eladj Foreign learner 26 6.35 3.622 0.710
Chinese learner 26 7.88 3514 0.689
Eln Foreign learner 26 4.62 2.418 0.474
Chinese learner 26 4.23 1.840 0.361
Elv Foreign learner 26 4.42 2.580 0.506
Chinese learner 26 4.04 2.010 0.394
E3adj Foreign learner 26 8.85 2.572 0.504
Chinese learner 26 9.42 1.629 0.319
E3n Foreign learner 26 9.81 0.981 0.192
Chinese learner 26 9.04 2.457 0.482
E3v Foreign learner 26 8.46 2.746 0.538
Chinese learner 26 8.46 2.353 0.462
EF7adj Foreign learner 26 7.31 3.234 0.634
Chinese learner 26 7.31 3.803 0.746
E7n Foreign learner 26 7.69 3.530 0.692
Chinese learner 26 7.69 2.909 0.570
E7v Foreign learner 26 8.08 3.486 0.684
Chinese learner 26 8.85 2.572 0.504
E10adj Foreign learner 26 9.23 1.840 0.361
Chinese learner 26 9.42 1.629 0.319
E10n Foreign learner 26 9.04 2.010 0.394
Chinese learner 26 9.23 1.840 0.361
E10v Foreign learner 26 9.23 1.840 0.361
Chinese learner 26 9.04 2.010 0.394

Number (1,3,7,10) = frequency (1,3,7,10); E, English; adj., adjective; n, noun; v, verb.

performance differences at an exposure frequency of 10 on the parts
of the speech task by Chinese and foreign learners are smaller than
those at exposure frequencies of 7 and 3.

Regarding the overall results with English vocabulary,
frequency is still a major factor that influences task performance.
With the increase in exposure frequency, the performance with
words from all parts of speech increases. However, under the
same frequencies, the acquisition rate of foreign students in
low-frequency exposure (such as frequency 1) is generally higher
than that of Chinese students. With increasing frequency, the
difference between them decreases. The growth is not linear,
but at frequency 7, the acquisition rate fell back, and the overall
acquisition rate was lower than that at frequency 3. At an exposure
frequency of 10, the acquisition rate is largely improved again. In
terms of the identification of the part of speech (except for the
verbs at frequency 7, M = 8.85 for Chinese students and M = 8.08
for foreign students), the identification of adjectives and nouns
was high and that of verbs was low, but such a difference decreased
with increasing exposure frequencies.

Similar to the acquisition of meaning and grammar of artificial
words, the universality of the frequency effect that transcends the
native language family at statistical significance is also generated
during the acquisition of meaning and grammar of English words.
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Frequency has a universal effect beyond the level of chance for
both foreign learners and Chinese learners. Although the data show
that the acquisition rate of nouns and verbs of Chinese and foreign
learners on single exposure is low (40.4-46.2%), this does not mean
that the word form of language type leads to low acquisition of
grammar and meaning of words only by Chinese learners, since
the acquisition rate of both Chinese learners and foreign learners
is similarly low. In contrast, it might properly indicate that low
exposure frequency has no significant effect on the acquisition of
meaning and grammar of any word forms regardless of whether
they are artificial or English.

To learn the relation between experimental factors and
accurately understand the influence of frequency on the
identification of different parts of speech of artificial words
by Chinese and foreign learners, the researcher conducted a
repeated measures variance analysis, as shown in Table 3. Four
independent variables are involved in this experiment, including
the learner, language type, part of speech and frequency. The
dependent variable is the score for word recognition.

The data (see Table 3) show that the main effect on frequency
is significant (F = 53.491; p = 0.000 < 0.05), and the main effect
of part of speech is significant (F = 6.953; p = 0.001 < 0.05).
While a significant interaction exists among language * frequency
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TABLE 3 Variance analysis of repeated measurement of grammar and meaning of artificial words.

Source Type Il sum of squares df Mean square F Sig.
Language 28.926 1 28.926 2.023 0.161
Language x learner type 54.167 1 54.167 3.789 0.057
Frequency 1362.901 3 454.300 53.491 0.000
Frequency x learner type 11.058 3 3.686 0.434 0.729
Part of speech 60.136 2 30.068 6.953 0.001
Part of speech x learner type 9.495 2 4.748 1.098 0.338
Language x frequency 521.554 3 173.851 20.537 0.000
Language x frequency X learner type 10.737 3 3.579 0.423 0.737
Language x part of speech 30.088 2 15.044 3.364 0.039
Frequency X part of speech 205.248 6 34.208 6.265 0.000
Frequency x part of speech x learner type 46.274 6 7.712 1412 0.209
Language x frequency x part of speech 112.220 6 18.703 4.000 0.001
Language x frequency x part of speech X learner type 20.393 6 3.399 0.727 0.628
Learner type 25.962 1 25.962 0.475 0.494

Significance value < 0.05.

TABLE 4 Comparison between acquisition of artificial and English words.

Dep. variable: score

onguages | requency | Wean | S devaton | Cae |

Artificial 1.00 7.1617 0.40212 6
3.00 7.6000 0.82149 6
7.00 8.9217 0.44634 6
10.00 8.7450 0.31998 6
Total 8.1071 0.90935 24

English 1.00 5.2583 1.53150 6
3.00 8.9967 0.54010 6
7.00 7.8317 0.56623 6
10.00 9.2350 0.10114 6
Total 7.8304 1.80014 24

(F = 20.537; p = 0.000 < 0.05), language * part of speech
(F =3.364; p = 0.039 < 0.05), frequency * part of speech (F = 6.265;
p = 0.000 < 0.05), and language * frequency * part of speech
(F = 4.000; p = 0.001 < 0.05), namely, under their mutual action,
significant differences in the overall acquisition rate of meaning and
grammar of words are observed.

However, the data show that the main effects of language
type (artificial words and English) (F = 2.023; P = 0.161)
and learner type (Chinese and foreign learners) (F = 0.475;
P = 0.494) are insignificant, suggesting that the difference in
the acquisition of grammar and meaning of artificial words and
English at low frequencies by Chinese and foreign learners is
not apparent, indicating that more similarity and consistency are
reflected between them.

To determine the detailed differences in acquisition between
the artificial words and English words, the present study performed
a descriptive analysis (see Table 4) and paired-T test (Table not
presented) on the frequency effect on the acquisition of artificial
words and English words.
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The result demonstrates that the average score of the
acquisition of artificial words (M = 8.1071) is higher than that
of English words (M = 7.8304). The highest score occurs in
frequency 10 for English words, while the lowest score occurs in
frequency 1 for English words. The paired-T test result (T = 0.370;
P =0.736 > 0.05; two-tailed) indicates that there is no significant
difference between artificial word acquisition and English word
acquisition among Chinese and foreign learners.

Discussion

From the experimental results, we find that the acquisition
of grammar and meaning of artificial words by Chinese and
foreign learners is complex and influenced by multiple factors.
According to usage-based theory (Bybee, 2006; Tyler, 2010; Wang,
2011), any real language is used in a context and affected
by the factors in the context. Language system and language
competence base fundamentally on the use of language, and
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language system is exemplar-based and is gradually formed by
learners’ frequent exposure to real communication situations.
Besides, embodied cognitive linguistics emphasizes the unified
influence of human brain, human body and the environment
toward language acquisition. Learners’ culture could be one of the
factors, which implicitly affects SLA.

In this section, we discuss the experimental results in relation
to the four questions that the current study set out to address.

RQI. Do Chinese and foreign learners of English differ in the
acquisition of grammar and meaning of artificial words and
English words?

The descriptive statistics for Chinese and foreign learners’
acquisition of meaning and grammar of artificial words, variance
analysis result (main effect of Chinese and foreign learners is
insignificant), and multiple comparisons for frequency effect show
that there is no significant difference in the acquisition of grammar
and meaning of artificial words between both types of learners. This
indicates that Chinese and foreign learners only differ slightly in the
acquisition of the part of speech and meaning of artificial words
of alphabetic writing, which is distinct from the result of Chen
et al’s (2020) study of word form acquisition of artificial words of
Chinese and foreign learners. However, as a whole, foreign learners’
acquisition of vocabulary at different exposure frequencies is better
than that of Chinese learners.

Regarding the reasons why there are few significant differences
between them in the acquisition of grammar and meaning of
artificial words, we believe that although artificial words are closer
to English words with regard to word form, compared with the
meaning and grammar of target words, the difference between the
two languages on word form is more obvious, and meaning may
be interlinked or similar in the native language of Chinese and
foreign learners. Furthermore, in this experiment, the target words
are tested in the context of sentences, which means that the subjects
(either Chinese learners or foreign learners) have more clues for
obtaining knowledge of the target word than in the context of a
single word, as Yang and Zhang (2021) indicated that frequency is
sometimes embodied in one’s world knowledge and is the result of
one’s past experience. Concerning the reason why the acquisition
of the part of speech and meaning of artificial words by foreign
learners is generally better than that of Chinese learners, we think
it might be because the word form structure of artificial words is
more similar to that of foreign learners’ L1, which can make foreign
learners pay less attention to the processing of word forms, while
more attention resources can be used for grammatical and semantic
recognition of words. Chinese learners of hieroglyphs do not have
such cognitive prerequisites. The data reflect that with the increase
in acquisition frequency, the difference between them continually
decreases. This means that when learners of different types of native
language are exposed to words frequently, their competence for
grammar and competence for meaning converge.

Based on the experimental result, we may infer that for the
acquisition of words in a new language, in the initial stage,
the more similar the word forms are, the better the acquisition
effect is. The similarity of word form is a major cause that
leads to rapid mastering of language for learners of alphabetic
writing. However, with the extension of learning time and the
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increase in exposure frequency, the gap between them will narrow.
Hieroglyphic learners might speed up the acquisition of new
languages after they adapt to them and integrate the new languages
into their own language system, including the meaning and
grammar of new languages.

Another important finding in artificial word acquisition is
that, for Chinese learners whose character pattern of their L1
is obviously different from alphabetic writing, the impact of the
exposure frequency on the acquisition of grammar and meaning of
vocabulary has reached the level of significance, indicating that the
effect of frequency has transcended language types and has similar
functions to the grammar and meaning acquisition of vocabulary
of different language types.

The acquisition data of grammar and meaning of English words
of Chinese and foreign learners are more complex. In terms of
the exposure frequency and acquisition rate, the characteristics
of fluctuation and change are shown. The English vocabulary
acquisition rate of the three parts of speech at exposure frequency
1 is generally low; it increases greatly at frequency 3, decreases
at exposure frequency 7, and increases obviously at frequency
10 again. The non-linear learning curve reflects what is seen in
reality. After acquiring substantial new knowledge, learners begin
to internalize and reconstruct knowledge in the brain, compare
and assimilate with existing knowledge, and then acquire new
knowledge after the reconstruction.

In terms of the acquisition of words of different parts of speech,
at the same exposure frequency, the acquisition of adjectives is
the best, followed by nouns and then verbs. This is similar to the
phenomenon observed in daily teaching, in which performance
with adjectives and nouns is better than with verbs. This result
is very similar to Horst et al.’s (1998) finding that notional word
acquisition had a higher acquisition score, and the images had a
significant effect on the acquisition. This might also be related to
the easier identification of the meaning of adjectives and nouns.
As this experiment only involves the grammatical characteristics of
the part of speech of words, other than the number, case, tense and
voice of words, the influence of the saliency of word meaning on
word acquisition is easier to show.

From the perspective of learners, the data of acquisition of
English words show that the acquisition similarity of the grammar
and meaning is larger than the difference of Chinese and foreign
learners. This might explain that even though the word form
of learners’ L1 is different, when two groups of learners learn
a language at the same time for a period of time, they will no
longer be influenced by the word form, grammar and meaning
of their L1 and show more similarities in the acquisition of the
target language. This point of view is also confirmed in Table 2 by
the result of Chinese and foreign learners’ acquisition of different
parts of speech at different frequencies. According to embodied
theories (Boden, 2006; Wang, 2008; Atkinson, 2010), we assume
that during the learning process the target culture embedded in the
target language increasingly enhanced its effect toward the learners’
(Chinese or foreign) acquisition and constantly interact with
learners’ cognition, and as a result, the acquisition achievement of
Chinese learners and foreign learners tends to assimilate.

The data in Table 2 are in line with the results presented in
Table 1 that Chinese and foreign learners have achieved good
results in terms of the exposure frequency of artificial words and
revealed the same characteristics of Chinese and foreign learners
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that the acquisition rate for the words with the same part of speech
by both learners is low at exposure frequency 1. More importantly,
these characteristics are shown in the real language-the acquisition
of English vocabulary. This further proves that the exposure
frequency plays an important role for Chinese learners who use
non-alphabetic writing, and the exposure frequency surpasses the
language family of its L1 and has similar functions to lexical
acquisition.

From the analysis of RQl, it is found that at the initial period
of vocabulary acquisition, effect of language types embedded with
native cultural factor for language acquisition is obvious. But as
learners expose them more to vocabulary, this effect tends to
fade, and the effect of frequency increases. According to embodied
philosophy and usage-based theory, we may assume that native
context is always the first factor exerting important influence on
SLA. Nevertheless, this situation may change with the change of
relevant factors. In this study, frequency effect shows its great
increasing impact on SLA. This finding is supported by Ament
etal’s (2020) study which suggested that EMI, with an emphasis on
both context effect and frequency effect, plays an important role in
facilitating the acquisition of some functions of PMs. In the present
study, it is also found that the cultural factor, specifically the writing
of native language in this study, changes while learners learning
a new type of writing. With increasing exposures, the frequency
effect becomes the most prominent factor in SLA. On one hand, as
Chinese learners learn a language of alphabetic writing, they may
be influenced directly by the obvious difference of the writing at
the beginning of the learning; on the other hand, when learners
of different native language learn a same language, the culture
influence tends to converge and the influence of new language will
gradually overpass the influence of the original languages. During
this period, effect of exposure frequency becomes the key factor.

RQ2. What is the general role of frequency in Chinese and foreign
learners” acquisition of grammar and meaning of artificial and
English words?

In general, frequency has a prominent effect on the acquisition
of grammar and meaning of artificial words and English words,
indicating that the change of exposure frequency will result in
acquisition change, the higher the frequency of exposure, the better
the acquisition of grammar and meaning. This is supported by
Qi and Wang’s (2020) study, which, based on the viewpoint of a
usage-based approach, explored how input frequency and semantic
feature affect language acquisition device and showed how with
the increasing contact with specific language structure, learners
gradually extract language use rules from these language constructs
and establish the mapping relationship between structure and
meaning in the brain. Therefore, frequency is the fundamental
mechanism of language acquisition.

However, in this regard, the acquisition of artificial words and
English words is differential. With the increase of frequency, the
acquisition rate of artificial words increases by and large, but the
increase is first fast and then slow, and the difference at frequency 7
and frequency 10 is not obvious. This shows that with grammar and
meaning of artificial words, the function of frequency is obvious
in the first stage, but with the increase in frequency, the growth
of acquisition slows down. We can deduce that for grammar and
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meaning acquisition of artificial words, the plateau phenomenon of
exposure frequency might exist, demonstrating that after a certain
exposure frequency is reached, new acquisition becomes difficult.

For the acquisition of grammar and meaning of English words,
the function of frequency fluctuates, and such fluctuations might
still exist in the relationship between subsequent frequency increase
and lexical acquisition rate, which differs from the frequency effect
on that of artificial words. This might suggest that the frequency
effect on grammar and meaning acquisition of vocabulary in
real languages is more inclined to vary due to the influences of
implicit culture and meaning, and for artificial languages, with
no possibilities of being embedded with cultural elements, the
effect of frequency tends to increase linearly. The analysis of RQ
2 proves that language could not be separated from its culture and
environment. All the factors could explicitly or implicitly influence
the acquisition of language, thus make the results irregular.

RQ3. Does the interaction of factors such as learner type,
language type, frequency and part of speech influence the
acquisition of grammar and meaning of vocabulary?

From the results of the multivariate analysis of Chinese and
foreign learners’ acquisition of grammar and meaning of words,
the frequency and part of speech are seen to be important factors
that cause significant differences in vocabulary acquisition. This
suggests that frequency is an important factor in promoting the
acquisition of artificial words and English in general. As Larsen-
Freeman (1976) indicated, frequency may be the only important
factor that leads to acquisition change. It seems that in any
language, the identification of parts of speech varies largely, but
the common thing is that performance with adjectives and nouns is
generally better than with verbs, and at the same time, it relates to
the salience of words of different parts of speech and memorability
of such words.

Regarding the combined effect of various factors on vocabulary
acquisition, significance exists in four types of interactions. From
the effects of the interaction of different factors, we find that
language types, frequency and part of speech of a word are the three
factors that can usually combine to cause significant differences in
the acquisition of grammar and meaning of words, which indicates
that to obtain good results in the acquisition of grammar and
meaning, in addition to some single factors, such as frequency
and part of speech, the combination of these factors can also
play a very important role. This finding further supports Zhang
and Fang’s (2020) study on frequency effect on collocation, which
showed that language proficiency, constituent word frequency,
lexical frequency are all factors influencing the acquisition of
collocation. Second language learners need to infinitely approach
the overall processing of collocations in native language to acquire
the collocations. Frequency effect is a gradual transition and
evolution from dependence on rules to overall synthesis as the input
frequency increases and NNSs’ language proficiency improves.

The choice of the four factors of learner type, language type,
frequency and part of speech as the variables for interaction analysis
reflect our assumption that they might well represent the key
elements in language acquisition: learner, language (embedded in
culture), language use, and language system. The interaction of
these factors is supposed to well present how language is processed
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in the real context. This in fact affirms the Inseparability Principle
by Atkinson (2010) that mind, body, and world work together in
SLA.

RQ4 Does the acquisition of grammar and meaning of words
vary in accordance to the difference of language type?

As Table 4 shows, in general, the acquisition of grammar and
meaning of artificial words is better than that of English words.
However, the trend is not regular, for which one level of frequency
effect, such as frequency 1, might be better for artificial words,
another level of frequency effect, such as frequency 3, is better for
English words. The insignificance of the paired-T test of the two
types of languages also indicates that the type difference of language
does not cause the acquisition difference. From the analysis above,
we might conclude that the type of language, whether artificial
or real, is not the factor that can greatly affect the acquisition of
grammar and meaning of a language. In other words, despite the
different types of languages, learners tend to process their grammar
and meaning in more or less the same way, which shows that
human beings share more commonalities than differences in the
use of languages in their language mechanism. These findings are
very similar to the results of Perez-Paredes and Bueno-Alastuey’s
(2019) study, revealing that although learners of different native
languages vary in frequency in using certainty adverbs, NSs,
and NNSs share more similarities than differences in language
use. These findings also provide more evidences that exposure
frequency and usage-based approaches have strong explanatory
power for SLA (Bybee, 2006; Ellis and Larsen-Freeman, 2009;
Ambridge et al., 2015; Patterson, 2021).

What we need to attend is that in this study, the language types
refer to the two types of languages (artificial and real) under the
same category of alphabetic writing, while in the study by Chen
et al. (2020), the language types refer to a more general category
of hieroglyphic Chinese and alphabetic Keki artificial language.
Despite the differences in languages at micro-level or macro-level,
the results of these two experiments show that the frequency effect
can help to transcend language barriers to make language learners
reach a similarly high level of acquisition of a word as native
speakers.

Implications

This study has the following pedagogical implications: (1)
Exposure frequency is important for their SLA, regardless of
learners’ native language. Therefore, teachers should take into
account exposure frequency of vocabulary when designing teaching
materials or creating teaching tasks; (2) Context embedded with the
target language culture should be created to raise learners’ cultural
awareness of target language and facilitate learners’ acquisition
vocabulary; (3) Attention should be paid to the factors of language
learners, their native languages, input frequency and grammar
of words, as these factors may interact with each other to affect
learners’ acquisition of second language vocabulary; (4) Different
parts of speech of a word may be processed differently and take
different amounts of time for acquisition. Therefore, teachers are
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suggested to attend to these differences and design appropriate
tasks for the acquisition of different words.

Limitations and further research
recommendations

Limitations of this study should also be noted: (1) The sample
size is relatively small which might affect the generalizability of
the study. (2) We are mainly concerned with how the overall
differences between the hieroglyphic writing and alphabetic writing
and their influences toward the acquisition of meaning and
grammar of words, assuming that alphabetic writing, whatever
its native language is, will have the same influence on SLA. This
assumption may ignore the individual traits of different alphabetic
languages, which may vary in its effect during the process of
SLA; (3) Embodied theory was quoted as an important theoretical
basis in this study and culture was supposed to play an important
role in affecting SLA. However, the exploration on how culture
exactly works in affecting SLA and how it interacts with exposure
frequency for SLA was not examined in this study; (4) This study is
restricted to the investigation of vocabulary acquisition in sentence
context. Future experiment could be designed for study at discourse
level; (5) The measurement of acquisition of meaning and grammar
relied on the same method of multiple choice. This might obscure
their acquisition differences.

For future research, we suggest that comparative study of
vocabulary acquisition be carried out between EFL learners of a
specific country of native alphabetic writing language and native
EFL Chinese learners. We also encourage researchers to carry out
studies of this comparative type on the acquisition context of
discourse level. New experiment paradigms of eye-tracking and
ERP are recommended for exploring the nuances between the
learners of different language types.

Conclusion

The present study, as one of the few of its kind, sheds light
on the frequency effect on grammar and meaning acquisition by
learners of different language types. First, despite different language
types of learners, regarding acquisition in its initial stage, the
more similar the word forms are, the better the acquisition effect
would be. After being frequently exposed to certain words, learners
of different language types tend to converge in competence for
grammar and meaning of the words. Secondly, learners of different
language types share more similarities than differences for grammar
and meaning acquisition. As second language learning progresses,
target culture tends to enhance its effect toward the learners’
acquisition increasingly. Thirdly, learner types, language types, part
of speech of a word and exposure frequency interact and have
combining interaction effect toward the acquisition. Finally, the
results of this experimental study suggest that exposure frequency
could possibly be the determining factor in the acquisition of
grammar and meaning of words. The effect of frequency might
transcend language types and has similar functions to the grammar
and meaning acquisition of vocabulary of different language types.
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English as Foreign Language (EFL) learners’ cognitive processes have been a
research focus in listening assessment. Most studies use correct responses as
data, but undervalue the rich information of the incorrect answers or options
(in the case of multiple choice questions, MCQ). However, the MCQ distractors
are often intentionally designed to reveal learners’ problems or barriers. In order
to diagnose the EFL learners’ listening barriers through incorrect responses,
Cognitive Diagnostic Models (CDMs) for bugs were adopted, hence the name
Bug-CDMs. First, five EFL listening barrier attributes were identified and two Bug
Q-matrices were developed to comparatively analyze the learner’'s responses
with different Bug-CDMs. The results revealed that Bug-GDINA was the optimal
model, and the most prevalent barriers were semantic understanding and
vocabulary recognition. These barriers confirmed both compensatory and non-
compensatory relationships in causing listening comprehension failures. The
study proved the feasibility of Bug-GDINA in diagnosing listening barriers from
the incorrect responses. Limitations and suggestions for further research were
also proposed.

cognitive diagnostic assessment, EFL listening barriers, incorrect responses, cognitive
diagnostic model, Bug-GDINA

1. Introduction

Though listening is a major language skill (Vandergrift and Goh, 2012; Rost, 2016), it is still
the thinly profiled, least understood and particularly under-researched skill (Vandergrift and
Goh, 2012; Wolf et al., 2019; He et al., 2022), and the learners’ underlying cognitive process is
even less addressed (Buck, 2001; Harding et al., 2015). The same is true of Chinese college EFL
learners (Xu and Nie, 2016), as a result, understanding their cognitive processes has been a focus
in EFL listening research.

Cognitive Diagnostic Assessment (CDA), as a new generation of measurement, has
demonstrated its advantages in combining cognitive process and psychometrics (Leighton and
Gierl, 2007). It can not only reveal learners’ cognitive processes and mastery or non-mastery of
subskills intended by test items (Sawaki et al., 2009), but CDA also helps provide tailored
feedback for subsequent remediation and guidance (Vi, 2017; He et al., 2022). This can
be achieved by adopting appropriate cognitive diagnostic models (CDMs), which are latent class
models used for classifying students based on their skill profiles. Current CDA studies in L2
listening focus on identifying whether a particular learner has mastered some specific language
subskills (known as attributes) such as “listening for details” or “listening for main ideas” based
on the correct responses or options (in the case of multiple choice questions, MCQ hereafter)
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(e.g., Min and Xiong, 2019; He et al., 2022), but they undervalue the
rich information of students’ incorrect options or distractors which
are often intentionally designed and likely to be chosen to reveal
specific problems in knowledge or skills (Ozaki et al., 2019), and can
also provide useful diagnostic feedback (Stout et al., 2022). Therefore,
both incorrect and correct listening responses (or MCQ distractors)
deserve equal attention and treatment.

Goh (2000) used a general term “listening problem” to refer to the
real-time processing difficulties directly related to cognitive
procedures at various stages of comprehension. From cognitive
diagnostic perspective in psychometrics, “Bug” is used to refer to
misconceptions, lack of skills (Kuo et al., 2016), or the thinking
processes interfering with learning (Bradshaw and Templin, 2014).
The current study adopts MCQ incorrect responses as data and
bug-CDMs as analytical framework to identify the root causes of
failures. The distractors often reflect both common problems and
misconceptions (Haladyna and Rodriguez, 2013; Jones, 2020),
therefore, “listening barriers” (Dunkel, 1991) may be better for the
internal and external characteristics to hamper L2 comprehension,
though sometimes “problems” will also be used interchangeably.

Up to now, very few attempts were made employing CDA to
analyze incorrect responses in L2. One possible challenge might be the
lack of appropriate CDMs to accurately identify students’ barriers at
sufficiently fine-grained levels (Lee, 2015). Fortunately, Bug-CDMs
like Bug-DINO (the bug deterministic inputs, noisy “or” gate mode)
(Kuo etal, 2016) were developed, which inspires us to make attempts
to analyze the incorrect listening responses. The current study is an
early attempt to cognitively diagnose the root causes using Bug-CDMs.
The findings would contribute to remedial learning and teaching, test
development, and particularly to the design of high-quality MCQ
distractors. In the sense, the study is significant methodologically,
pedagogically and psychometrically.

2. Literature review

2.1. EFL listening barriers and the cognitive
processes

Listening comprehension is arguably the most complex and multi-
dimensional cognitive process (Buck, 2001; Vandergrift and Goh,
2012; Field, 2013), involving both linguistic and non-linguistic
competence (Bachman and Palmer, 1996; Buck, 2001). Vandergrift
(2007) pointed out that tracking L2 listening barriers is as important
as required skills. They can help infer learners’ problematic cognitive
processes as well as their interactions. The most systematic study of
ESL listening processing problems is by Goh (2000) on Chinese
learners in Singapore based on Anderson (1995) three-phase model
of perception, parsing and utilization. Perception is the physiological
process of receiving auditory signals for processing; parsing is the
mapping of the perceived input onto the information from long-term
memory, corresponding to bottom-up processing; utilization is
drawing on listeners’ world knowledge to fill in gaps in their mental
representation of the message, analogous to top-down comprehension.
Goh’s 10 problems are derived from the learners’ self-reports, weekly
diaries and interviews. The 5 most common problems she identifies
are: (1) quickly forgetting what is heard (parsing); (2) not recognizing
words or unfamiliar alternative pronunciations of words they know
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(perception); (3) understanding words but not their intended message
(utilization); (4) neglecting the next part when thinking about
meaning (perception); and (5) inability to form a mental
representation (parsing). Since four of them are in the perception and
parsing stage, it may indicate that the fluent listening comprehension
is often obstructed by limited lexical and syntactic knowledge (Juan
and Abidin, 2013; Vafaee and Suzuki, 2020; Yeldham, 2022). This is
further confirmed by Cao et al. (2016) two new types of problems as
“Confused about unexpected word appearance” and “Unsure about
the meaning of words” Goh (2000) study made an enormous
contribution by establishing the correlation between the three
cognitive stages and the learners’ reported difficulties, moving
listening barrier research forward. However, there are different
versions of this correlation, which has since become an issue (Zhang
et al,, 2010; Feng and Xu, 2022), hence needing more fine-grained
models for this purpose. Since then, different listening comprehension
models have been adopted to facilitate a better understanding of the
listening process, including listening barriers. These models include
Vandergrift and Goh (2012) 3 process model, Field (2013) “two level”
model and Rost (2016) four category model. Rukthong and Brunfaut
(2019) integrate the above models into 5 sub-skills of acoustic-
phonetic decoding, word recognition, parsing, semantic processing,
and pragmatic processing, with the former three stages as lower-level
processes and the latter two as higher-level processes. This integrated
model incorporates top-down and bottom-up, and is also more able
to demonstrate the complex and interactive nature of both high-level
and low-level cognitive processes involved in L2 listening. Therefore,
it may shed light on learners’ barrier identification.

2.2. Methods in L2 listening barriers
research

To investigate learners’ listening comprehension problems,
various procedures and empirical methods have been used,
including listening diaries and interviews (early attempts like Goh,
2000), think-aloud protocols (Hwang, 2004), and questionnaires
(Zhang and Zhang, 2011; Noroozi et al., 2014). For example, Hwang
(2004) studied listening problems with high school students by
asking them to verbally describe what they heard, and then reflected
on and wrote down any barriers they encountered in listening. These
retrospection techniques provide opportunities for listeners to recall
the listening experience and offer insights into their listening
processes at a later moment in time, though the reliability of their
results is limited by the reliability of the measurements or, in the case
of the recall protocols, inter-rater reliability. Listening barrier
analysis based on test scores tells us something about the outcome
based on correct answer, i.e., the level of listening success, and may
verify comprehension, but it reveals very little about how students
arrived at comprehension or, more importantly, how comprehension
failed. In view of this, many scholars have adopted the analysis of
wrong responses to diagnose learners’ lack of skills and help
overcome their difficulties. This resembles error analysis, while in
assessing L2 listening problems, error analysis is most often focused
on dictation tasks (Cho, 2021). Kao and Kuo (2021) used 12 MCQ
items from TOEIC Bridge test and asked learners’ to self-report on
their incorrect listening items for diagnosing the real sources of their
problems in EFL contexts. They also used Goh (2000) top five
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problems for mediation moves, but their insufficient psychometric-
based validity evidence may have caused inaccurate diagnoses. On
the other hand, this use of wrong options in MCQ items for future
mediation inspired further attempts.

The diagnosing power of MCQs, and especially the messages in
their options, was pointed out by Briggs et al. (2006). He demonstrated
that multiple-choice items based on construct can provide diagnostic
information. Andrade and Heritage (2017) made one more step
forward by saying that “When each of the possible answer choices in
an item is linked to student understanding, an item-level analysis of
student responses can reveal what individual students know” (P.46).
Its true that the wrong choices are not simply wrong. Each is wrong
in a way that reflects a common gap or misconception. There is some
evidence that diagnostic, multiple-choice items are actually better than
open-ended items at eliciting students’ true understanding, perhaps
because the items probe students’ thinking by offering plausible
incorrect answers (Steedle and Shavelson, 2009). The incorrect
answers that demonstrate incomplete understanding, errors in
reasoning, or misconceptions are useful to teachers, who can use them
to identify next steps in instruction (Andrade and Heritage, 2017). But
precisely how the incorrect options in listening tests reflect the
learners’ cognitive processes and barriers is an area seldom ventured
into. Cognitive Diagnostic Assessment, as one recent psychometric
development, prides itself on combining qualitative and quantitative
evidence for fine-grained validation and feedback, thus giving it
potential for tapping into the diagnostic information from
incorrect options.

2.3. Cognitive diagnostic assessment for
listening barriers

Compared with the traditional tests that simply rank-order
examinees on a one-dimensional continuum, Cognitive Diagnostic
(CDA) can
multidimensional

Assessment comprehensively
thus

non-observable knowledge state of an individual based on the

investigate the
cognitive  processes, inferring the
observable response data (Leighton and Gierl, 2007; Rupp et al,, 2010).
It can explore learners’ differences in internal cognitive processes or
knowledge structures so as to offer pedagogically useful information
for subsequent learning and teaching remedies (Jang et al., 2015; Chen
and Chen, 2021). Under the framework of CDA, three major iterative
procedures should be undertaken in order to obtain diagnostic results
about learners’ specific abilities, namely, cognitive attribute
identification, Q-matrix construction, and data analysis. Cognitive
attributes refer to the cognitive skills, strategies, and knowledge that
learners might need to correctly complete a given task. They are often
associated with test items and their relationships are represented in a
two-dimensional incidence called a Q-matrix, which is expressed with
a “0” or a “1,” indicating an item not requiring or requiring an attribute
(Rupp et al,, 2010). In conjunction with learners’ item response data,
the Q-matrix is then inputted into certain psychometric models called
cognitive diagnostic models (CDMs) for data analysis during which
model-data fit statistics are evaluated. If a mismatch is identified, one
should revise the primary attributes and the Q-matrix until an
appropriate fit is achieved. With all those procedures completed, the
diagnostic results showing students’ mastery profiles can be obtained
both at group and individual levels. Due to CDA' s great potential for
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discovering learners’ underlying performance, it has been widely used
in the field of language assessment.

Most CDA-based listening studies explore what attributes can best
represent L2 listening ability (Sawaki et al., 2009; Meng, 2013) and the
underlying inter-attribute relationships (Yi, 2017; Min and Xiong,
2019; Dong et al., 2021). Therefore, the target attributes of most
studies are listening sub-skills. No wonder Harding et al. (2015)
worried that the regular CDA could not help find the root causes of
students’ barriers. To address this, careful attention should be given to
incorrect options, to exploit diagnostic information and pinpoint
students’ cognitive problems. Kuo et al. (2016, 2018) employed
Bug-CDMs to diagnose students’ cognitive problems based on their
incorrect responses in mathematical multiple-choice items, proving
the feasibility of using Bug-CDMs for problematic cognitive diagnosis,
and thus inspiring us to consider their application in the field of
language testing. In other words, Bug-CDMs may have the potential
to assist in diagnosing listening comprehension problems.

Similar to the basic assumptions of the normal GDINA models,
all bug-related models are realized through the modification of the
latent variables into “bugs;” and can then be used to analyze the bug
data. But the non-saturated models like Bug-DINA or Bug-DINO
include only specific parameters, hence with limited generality. For
example, with Bug-DINO model, a learner cannot get a correct answer
if he possesses one or more barriers the item measures (IKuo et al.,
2016, 2018); with the Bug-DINA model, if and only if a learner has all
the barriers the item measures, will he be more likely to get the answer
wrong. In contrast, Bug-GDINA, parallel to the GDINA model which
is commonly used in CDM studies and accommodates all the possible
major and interactive effects between the attributes (Rupp et al., 2010),
has the same advantages and can also realize greater generality. But
Bug-GDINA is also often penalized for violating the principle of
parsimony for model application with its inclusiveness.

2.4. Research questions

Bug-CDMs’ development and application are in their infancy
even in psychometrics, and their potential in solving EFL learning
problems has not yet been explored. So the current study attempts to
tap the feasibility of Bug-CDMs in diagnosing listening processing
problems through the incorrect options. To accomplish this purpose,
the following two research questions are addressed:

RQ1: To what extent can cognitive diagnostic assessment identify
EFL listening barriers?

RQ2: To what extent can diagnostic results help reveal the
relationships between listening barrier attributes?

3. Methods
3.1. Participants

A total of 1,121 EFL college students (approximately 17-19years
old) with intermediate language proficiency (National Matriculation
English Test, roughly equivalent to CEFR B1 level) participated in the
listening test. They were all freshmen with an average of over 6 years
of prior EFL learning experience, and were recruited from six
universities at different levels (2 top-tier, 3s-tier and 1 third-tier) in

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1126106
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Meng et al.

western China. Six and twelve test takers, respectively, volunteered to
participate in the first and second verbal protocol sessions, with the
former targeted at modifying the identified attributes, and the latter
aiming to validate the Q-matrix. In addition, eight content experts
were invited to code the incorrect options as barrier attributes. These
experts not only had considerable experience in language test
development and teaching, but were also familiar with cognitive
diagnostic approaches.

3.2. Instruments

The diagnostic listening tests were selected from the item pool
of PELDiaG system (Personalized English Learning Diagnosis and
Guidance system) designed for diagnostic purposes (Meng, 2013;
Dong et al., 2021; Meng and Fu, 2023) and the CET 4 test. The
Cronbach’s alpha of the test is 0.724, and the KMO is 0.848
(p<0.001), indicating good reliability. The item selection process
involved two steps: first, IRT (Item response theory) analysis was
conducted to obtain the item parameters. Items with good
discrimination (a>0.3) and difficulty (3.0 > b >-3.0) were
chosen. Afterwards, the quality of incorrect options was analyzed
through the response frequency, which means that the distractors
with low-frequency (<5%) were screened out (Haladyna and
Downing, 1993). In the end, a total of 19 multiple-choice items
were selected. There were three sections with 11 short dialogue
items, 1 long conversation, and 2 passages. The topics covered
familiar ones like shopping, education, public transportation and
technology. The tests were administered in paper-and-pencil
format at regular class times, and the responses were
scored dichotomously.

Five Bug-CDM models were compared for the optimal model-
data fit, including Bug-DINO, Bug-DINA, Bug-GDINA, Bug-RRUM,
and Bug-ACDM. The comparison was done using the “GDINA”
package (version 2.9.3) (Ma and de la Torre, 2020) embedded in R
studio, which provides a platform for a series of cognitively diagnostic
analyses for dichotomous and polytomous responses.

3.3. Procedures

The procedures in this study bore a strong resemblance to those
in diagnosing listening skills which included five major stages:
identifying the attributes, constructing the Q-matrix, validating the
Q-matrix, selecting optimal CDM and generating feedback.

3.3.1. Identifying the barrier attributes

First, the researchers proposed a preliminary list of common EFL
listening barriers based on listening cognitive processing models and
literature review. Then, 12 students were recruited to participate in
verbal reports for their encountered barriers in finishing the target
listening items, according to which the authors’ barrier attribute
names and definitions were derived. For example, the fifth attribute
B5 “barrier in making pragmatic inferences” was modified because
some students reported the overuse of prior knowledge. The following
excerpt from Participant 1, who answered the item (Item 16) in a
passage incorrectly, might help to illustrate.

Item 16: What can be inferred from the passage?
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A. Helping others brings positive emotions.
(Correct Answer)
B. Volunteering benefits the receivers more.
C. Everyone needs help and friends.
D. Helping others means power.
Transcript: ... Volunteer is to help, and when we help others,

we satisfy our needs to have a degree of control over our world. When
people see smiles and satisfaction in person being helped, they can feel
happier in their hearts...

Participant 1: “In fact, I haven't grasped all information the speaker
mentioned here, but I believe if the volunteer service is provided, many
people (receivers) can get benefits from it. So I decide to choose
option B”

In this case, the barrier impeding participant 1 was not the lack of
sufficient prior knowledge, as this barrier is often interpreted. Rather,
he over-used his prior knowledge about the volunteer service, resulting
in an over-generalization and his neglect of key information. In other
words, since he had not fully understood the original information,
he was prone to overusing background knowledge. This attribute was
accordingly redefined as “barrier due to the lack of or over-generalization
of prior knowledge” Students’ verbal data also revealed that sometimes
the incorrect answer may not result from a single barrier, but the
interactive effect of two or more barriers. For example, when participant
1 was trying to solve item 3, he not only overgeneralized prior knowledge
(B5), but also missed the explicitly expressed information (B4). In short,
with verbal data analysis, the barrier attributes were modified and
validated. See Table 1 for the final version.

3.3.2. Constructing the preliminary Q-matrix

The development of the Q-matrix was informed by two sources of
information: the final version of barrier attributes and expert judgment.
First, eight experts were invited to participate a Q-matrix coding training
workshop on how to analyze the MCQ distractors for barriers. Then they
individually decided whether a certain barrier (or barriers) was involved
in each incorrect option for an item, based on the examination of the
above barrier definitions. According to the attribute coding results, if
more than half of experts reached an agreement on a certain barrier, then
it was identified as a listening barrier for the item. Otherwise, the barrier
was rejected. Hence the preliminary Q-matrix (Q1) was developed (see
items for modification on Table 2).

3.3.3. Validating the Q-matrix

In order to modify the item-barrier mapping, two steps were
taken: verbal report 2 and the data-driven method. In terms of the
former, an example is provided here to illustrate the process.

Item 11: What can be inferred about Phillip?

A. He'll go to the party with the woman.
B. He will not meet the man at the party.
C. He has changed his plans. (Correct Answer)
D. He has to work late.
Transcript:
(Woman): I talked to Phillip today, and he said he’ll be come to

the party.

(Man): So he CAN come after all.

Originally, the expert-coded barrier was “understanding semantic
meanings” (B4), which meant the listener probably chose the wrong
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TABLE 1 Modified barriers.

Cognitive models

Related research

Verbal reports
excerpts

Barrier attributes

10.3389/fpsyg.2023.1126106

Definition of barrier
attributes

Acoustic- phonetic decoding

Goh (2000), Graham (2006),
Namaziandost et al. (2019),
and Nushi and Orouji (2020)

“I clearly heard ‘camp.” (But

the mentioned word is “cab”)

B1: Identifying speech

Unable to identify the auditory,
phonetic, and phonological

features.

Word recognition

Goh (2000), Juan and Abidin
(2013), Cao et al. (2016),
Namaziandost et al. (2019),
Vafaee and Suzuki (2020), and
Alharbi and Al-Ahdal (2022)

“... I did not catch most of the

words in the text...”

B2: Recognizing vocabulary

Unable to identify words or
phrases in a speech stream or
activate the relevant word
knowledge.

Parsing

Goh (2000), Cao et al. (2016),
and Vafaee and Suzuki (2020)

“...I got all the words in the
sentence, but I still couldn’t
understand the meaning of

the sentence””

B3: Understanding syntactic or

semantic structures

Unable to understand the syntactic
or semantic structures of the
language to generate the local
representations of text (clause

level).

Semantic processing

Goh (2000), Graham (2006),
and Cao et al. (2016)

“... Tjust follow the audio to
understand the specific
contents, but ignore to
connect with the information
speakers have mentioned
before, so it's hard to get the
general idea of the paragraph.”

B4: Understanding semantic

meanings

Unable to identify or synthesize
explicit information at multiple
locations to generate the coherent
representations of text (discourse

level).

Goh (2000), Graham (2006),
Juan and Abidin (2013),

Cao et al. (2016), and Alharbi
and Al-Ahdal (2022)

“(I believe) If the volunteer
service is provided, many
people will get benefits from

it” This student overextended

B5: Making pragmatic

Unable to infer implicit contents
due to the lack of or over-

generalization of prior knowledge,

Pragmatic processing
his prior knowledge about inferences and misunderstanding texts’
volunteering instead of linguistic information and
referring to text's original communicative contexts.
contents.
TABLE 2 The final Q-matrix.
ltem Obl Ob2 Ob3 Ob4 Ob5 Iltems (0] )1 Ob2 Ob3 Ob4 Ob5
Item1 1 0 0 0 0 Item11 1 0 0 1 0
Ttem?2 1 1 0 0 0 Ttem12 0 0 0 1 1
Ttem3 0 1 0 1 0 Ttem13 0 1 0 1 1
Item4 1 1 0 1 0 Ttem14 0 0 0 0 1
Item5 0 0 1 0 0 Item15 0 0 1 1 1
Item6 0 0 1 1 1 Item16 0 0 0 1 1
Item?7 0 0 1 1 0 Ttem17 0 0 1 1 1
Item8 0 0 1 1 0 Item18 0 0 0 1 1
Item9 0 0 0 1 0 Item19 0 0 0 1 1
Item10 0 0 0 0 1

1 indicates the corresponding barrier is measured by a particular item. 0 indicates otherwise. Bold font numbers indicate revisions from the preliminary Q-matrix.

answer when he could not understand or synthesize the speakers’
intention. Nevertheless, further evidence was collected through
interviewing participants. For example, participant 2 stated:

.. the woman said Phillip will come to the party, and then the man
probably agree with her because he said Philip can come. But I'm not
very sure about this ... it’s a little bit like he can’t come. In fact, I didn’t

catch clearly what the man said is can or can’t”

Frontiers in Psychology

preliminary Q-matrix 1.

According to this participant, one of the barriers he encountered
was that he could not distinguish the phonetic features between “can”
and “cannot,” and therefore, we added the attribute Bl in our

To empirically revise and validate the Q-matrix, the data-driven
method was employed using the GDINA package. Based on the initial
analysis, suggestions for revision of the Q-matrix were put forward. For

example, it was suggested that B4 “barrier in understanding semantic

187
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TABLE 3 Model fit comparison of Bug-CDMs using the final Q-matrix.

Relative fit Absolute fit
AIC BIC

Bug-

69 26126.38 | 26264.37 | 26610.83 4.1628 4.2254
DINO
Bug-

69 26126.5 26264.49 = 26610.95 4.1191 4.2199
DINA
Bug-

133 25822.3 26088.3 26756.1 3.3777 @ 3.4044
GDINA
Bug-

91 25941.44  26123.44 | 26580.36 = 4.0201 3.9800
RRUM
Bug-

91 2594594 | 26127.95 @ 26584.86 3.5097 3.5591
ACDM

Critical z-score=3.649, 4.044 for a=0.05, 0.01, respectively (with the Bonferroni Correction)
(Chen et al., 2013). Bold font indicates optimal fit values.

meanings” be deleted for item 11. Similarly, for items 13 and 15, B3
“barrier in understanding syntactic or semantic structures” was
recommended. But considering that psychometric analysis should not
be the only sources for Q-matrix revision (Aryadoust and Luo, 2022), the
study also included expert judgment. The experts were asked to analyze
the items and suggested barriers, and then to reach a consensus after
discussion. Final revisions to some of the items were then completed (see
Table 2 for Q-matrix 2). Again, taking item 2 as an illustration, when it
was not successfully answered, it was more likely that students were
unable to identify the phonetic features, and at the same time had
difficulties in activating word knowledge.

3.3.4. Selecting the optimal CDM

As mentioned above, five Bug-CDMs were employed and compared
in order to choose the optimal model. Both relative and absolute fit
statistics were obtained (see Table 3). In terms of the former at the test
level, the maximum z-scores (denoted as zr) of the residual between the
observed and predicted Fisher-transformed correlation of item pairs was
produced; in terms of the latter, the residual between the observed and
predicted log-odds ratio (LOR) of item pairs (denoted as zI) were
produced. It can be seen that the Bug-GDINA has the better model-data
fit (Max zr =3.3777, p=0.125>0.05; Max zl=3.4044, p=0.113>0.05),
followed by the Bug-ACDM (Max zr =3.5097, p=0.08>0.05; Max
z1=3.5591, p=0.06>0.05). However, BIC for Bug-GDINA was not the
lowest, since it generally imposes a penalty on highly parameterized
models (Murphy, 2012). But overall, based on the values of absolute fit
and relative fit, as well as the saturated model’s capacity in identifying
complex relationships of listening comprehension, Bug-GDINA proved
to be the optimal one for further analysis.

4. Results

RQI: To what extent can cognitive diagnostic assessment identify
EFL listening barriers?

At group-level, we can see in Figure 1 the overall barrier profile
for students’ listening comprehension through “attribute prevalence,”
which shows learners’ mastery probability of each barrier attribute,
ranging from 24.79 to 68.19%. As Figure | makes clear, “understanding
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semantic meanings” (B4) is the most prominent barrier impeding
learners’ listening comprehension, while “identifying speech” (B1) is
the least challenging factor. The second most serious problem
(63.26%) is a difficulty in “recognizing vocabulary” (B2). The
probabilities of encountering barriers in “understanding syntactic or
semantic structures” (B3) and “making pragmatic inferences” (B5)
were fairly close together (39.46 and 37.38%, respectively), suggesting
their similar hindering effects on learners’ listening comprehension.

At individual-level, all students were classified into different latent
classes. With 5 attributes in the current study, a total of 32 theoretically
possible latent classes were identified. The top eight most dominant
patterns are presented in Table 4. The five numbers in each latent class
correspond to 5 barrier attributes, again with “1” denoting the presence
of a certain barrier and “0” otherwise. As is shown, two flat profiles
“11111” and “00000” enjoy the top percentages, indicating the possession
of all the attributes is the most popular profile, and the second one is with
none of these attributes. The remaining six jagged profiles demonstrate
learners’ strengths and weaknesses (He et al,, 2021). When only one
barrier is possessed, the latent class profiles were more likely to be 00010
(15.24%) and 01000 (9.04%), as well as a relatively high percentage of
01010 (12.22%), all indicating the prevalence of B2 and B4 in the current
sample. Latent class profiles “01110” and “11001” mean that those
learners have three barriers, with the class probabilities of 5.13 and
1.67%, respectively. In the same vein, the profile “01111” suggests that
learners (11.94%) possess four barriers with the exception of B1, meaning
that it is probably the least prevalent barrier.

However, it is worth noting that the 0/1 classification may
overgeneralize learners’ knowledge states to some degree (Du and Ma,
2021). Considering this, “person parameter estimation” was used to
represent to what extent individual learners possessed a certain barrier
attribute, especially with the same total scores. This further reveals the
personalized differences, as Learner No. 12 and No. 22 illustrate in
Figure 2. They exhibit different personal attribute patterns, though

100%

80%

60%

40%

20%

0%
B1 B2 B3 B4 B5

W possession of barriers M non-possession of barriers

FIGURE 1
Attribute prevalence.

TABLE 4 Eight dominant latent classes and posterior probabilities.

Posterior Latent Posterior
probability class probability
11111 18.43% 01111 11.94%
00000 17.10% 01000 9.04%
00010 15.24% 01110 5.13%
01010 12.22% 11001 1.67%
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both achieved the same total score of 12. The major barriers for
Learner No. 12 were B2 and B4; while for learner No. 22, B2, B3, and
B4 were the main issues obstructing listening success.

RQ2: To what extent can diagnostic results help reveal the
relationships between listening barrier attributes?

In terms of the inter-relations between the barrier attributes, the
tetrachoric correlations between the attributes and the item profiles
can be obtained from the Bug-GDINA estimation, as shown in
Table 5. The attribute tetrachoric correlation is based on the base-rate
probabilities of attribute mastery (Toprak and Cakir, 2021). Generally,
values above 0.70 are regarded as strong, 0.50-0.70 as moderate, and
below 0.50 as weak (Aryadoust, 2018). In this study, moderate to
strong correlations between barrier attributes were identified. As
indicated, 5 out of 10 (50%) were strongly correlated (see the bold
values), suggesting their strong tetrachoric correlations. For example,
B3 exhibited moderate to strong relationships with all the other
attributes, probably indicating that B3 alone could not cause listening
failure, whereas when combined with other attributes, it may hinder
students’ listening cognitive processing (as learner No. 22s case in
Figure 2). However, the correlation coeflicient between B2 and B4
was the lowest (0.44), suggesting a certain degree of independence,
which is also demonstrated in the case of learner No. 12.

To illustrate how the interrelationships between attributes can lead
to an incorrect response to one particular item, four item profiles
extracted from the Bug-GDINA estimation are presented in Table 6.
Column 3-6 demonstrate the probability of an incorrect response to
each item under different attribute patterns. As is shown, item 3’s failure
mainly results from B2 and B4, and the learner’s possession of either of
the two attributes or both would indiscriminately result in a high
probability of a wrong response. This indicates the non-compensatory
relation between B2 and B4. This is also the same for item 8. In contrast,
B2 and B5 in item 13 demonstrate a compensatory relationship because
the probability of an incorrect response is much lower when either
barrier is present, but only when both barriers occur simultaneously do
learners commit an error. The same is true for B1 and B4 in item 11.

Item 8 below is taken as an example to further explain the
relationship between B3 and B4. If learners could not understand
the syntactic structure of the subjunctive mood (B3) in the
woman’s utterance, it would be difficult for them to choose the
correct option A. Otherwise, they would choose an incorrect

10.3389/fpsyg.2023.1126106

TABLE 5 Tetrachoric correlations between the attributes.

B1 B2 B3 B4 B5
Bl 1
B2 0.53 1
B3 0.76 0.83 1
B4 0.75 0.44 0.62 1
B5 0.58 0.79 0.92 0.62 1

The bold values in table show strong tetrachoric correlations.

TABLE 6 The four selected item profiles.

ltem lﬁ,‘;tt’t';“;e P(00) P(10) P(O1)  P(11)
3 B2-B4 0.12 0.83 0.89 0.94
8 B3-B4 0.29 0.65 0.74 0.88
13 B3-B5 0.22 0.52 0.45 0.78
11 B1-B4 0.18 0.34 0.42 0.76

P (00) represents the non-possession of neither barrier, P (10) represents the possession of
the first barrier attribute, P (01) represents the possession of the second barrier attribute, and
P (11) represents the possession of both barriers.

answer, such as option D, based on irrelevant common knowledge
(because the bad traffic may also lead to traffic accidents). Only
when learners understand and synthesize utterances by both the
man and woman, can they generate coherent representations (B4)
and have a high probability of choosing the correct answer,
indicating their non-compensatory interaction.

Item 8: What happened to the speakers?

(A) They missed the train because of the bad traffic.
(Correct Answer).

(B) They arrived at the railway station just in time.

(C) They barely caught the bus to the railway station.

(D) They had a traffic accident on the way to the station.

Transcription:

(Woman): If the traffic wasn’t so bad, we could have arrived at the
railway station in time to catch the train.

(Man): What a shame! We'll have to wait for the next train.

B1
1.0

0.8
0.6
0.4

BS
0.2

B2

B4 B3

Leamer No. 12

FIGURE 2

Different person parameter estimation of learners with the same total score.

1.0
0.8
0.6

BS 04 B2
02

B4 B3

Learner No. 22
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5. Discussion

Unlike previous research on skill-based CDA in the language
domain, this study set out to explore the feasibility of employing
Bug-CDMs to investigate EFL learners’ cognitive processing barriers
in listening. The five major barrier attributes include “identifying
speech” (B1), “recognizing vocabulary” (B2), “understanding syntactic
or semantic structures” (B3), “understanding semantic meanings” (B4),
and “making pragmatic inferences” (B5). Comparison analysis of five
available Bug-CDMs revealed that Bug-GDINA was best fitted to the
data. That means it carries the same qualities of a saturated model as
GDINA, showing itself to be the most suitable model for uncovering
the attributes of the underlying barriers affecting listening
comprehension and their interactions with each other. Moreover, from
the different mastery profiles of two cases (No. 12 and No. 22) with the
same score, this study also stresses the advantage of Bug-CDMs in
providing fine-grained diagnostic information, facilitating both
instructors and learners with group and individualized feedback for the
future improvement of their most problematic skills (Jang et al., 2015).

5.1. EFL learners’ major listening barriers

By employing Bug-CDMs, the study addresses Chinese EFL learners’
listening barriers. It contributes to a better understanding of different
cognitive demands. The results reveal that the barriers in “understanding
semantic meanings (B4)” and “recognizing vocabulary (B2)” are found
to be the most prevalent causes for comprehension failure, followed by
barriers in “understanding syntactic or semantic structures (B3),
“making pragmatic inferences (B5),” and “identifying speech (B1)” In
general, they are quite distinct from the traditional listening problems
defined in some studies such as “fast speed of delivery and difficulties in
concentrating” (Flowerdew and Miller, 2005), “the shortage of
background knowledge of English vocabulary” (Juan and Abidin, 2013),
and “misunderstandings of speakers’ accents” (Namaziandost et al,
2019). Possible reasons for the differences may be found in the different
theoretical rationales and classification criteria. The current study is, first
of all, based on the cognitive processing model, which is top-down
oriented. At the same time, bottom-up evidence like learners’ verbal
reports serves as complementary evidence. In addition, the thus
identified barrier attributes are mapped onto the learners’ incorrect
options to produce a bi-dimensional Q-matrix with emphasis on the
stable cognition level of sustained misunderstanding or misuse. These
multiple sources of evidence for Q-matrix construction ensured the
reliability and validity of diagnostic inferences (Jang, 2009). By contrast,
most listening problem studies are based on questionnaires, verbal
reports, diaries or interviews (e.g., Goh, 2000; Graham, 2006; Nushi and
Orouji, 2020; Alharbi and Al-Ahdal, 2022), which cannot establish such
close relations between wrong answers and listening mechanisms.

Though different in terms, the current results do not radically
deviate from the previous findings. As mentioned above, the most
frequent barrier is understanding semantic meanings at discourse level
(B4), suggesting that students find it difficult to generate a coherent
representation of the processed utterance. This, to a large extent,
corresponds to the problem “unable to form the mental representation
of words heard” by Goh (2000) and Zhai and Liu (2010), since both are
about meaning construction barriers. Results from verbal reports in this
study further showed that although some learners were able to handle
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the semantic structures (B3) to generate the local representations at
sentence level, it was still very challenging for them to connect the text
already processed with the incoming new text (Cao et al., 2016). This
finding confirms what Becker (2016) stated: analyzing and connecting
different pieces of information often involves extra cognitive load and
thus increases the difficulty of listening comprehension. This overloading
is also due to the multitasking nature of listening, as Field (2009) as well
as Zhai and Aryadoust (2022) pointed out, when listeners are presented
with concurrent audio input, item stem and option reading, and
answering, they are engaged in multitasking. This probably spreads their
attention across multiple tasks, interfering with the creation of a coherent
situation representation (Aryadoust et al, 2022). Besides, this might also
be related to test-taking strategies when comprehension is obstructed,
which was reflected in some verbal reports noting “keyword matching
test-taking strategies” This meant that they often looked for keywords or
phrases in the test items, and then matched them with what had been
heard in order to locate the answer (Namaziandost et al., 2019). This
strategy indicated learners’ use of local-level processing (Field, 2009). In
other words, they paid more attention to lexical matches instead of
generating a global meaning representation of the texts (Zhai and
Aryadoust, 2022).

The second most common barrier is a difficulty in understanding
a listening text with many unfamiliar words (B2). Here, unfamiliar
words not only involve those that are not acquired in written or oral
form, but also those that sound unfamiliar. The current finding is in
line with many studies which also proved that vocabulary-related
problems prohibited the proper understanding of the listening content
(e.g., Goh, 2000; Graham, 2006; Cao et al., 2016; Namaziandost et al.,
2019; Alharbi and Al-Ahdal, 2022). In the latest listening barrier study
conducted by Alharbi and Al-Ahdal (2022), students confessed to
having difficulties in identifying the oral form of familiar words,
making it harder to activate the relevant phonological and semantic
(2000), (2006), and
Namaziandost et al. (2019) also found that most problems reported

information. Similarly, Goh Graham
by learners were associated with vocabulary knowledge. For instance,
students may miss the key information of the listening material when
they are preoccupied with recalling spoken words or with new
terminology, and this may interfere with the ongoing cognitive
process. When examining the verbal report data, the authors found
this interference was especially true in long passage listening tasks.
Based on this, it is apparent that vocabulary and word recognition play
a significant role in listening comprehension (Aryadoust, 2017).

The current results reveal that learners rarely possess barriers in
identifying speech, which seems to conflict with Nushi and Orouji
(2020) who found that the most significant listening difficulties are
pronunciation-based ones such as “connected speech” and “not
familiar with phonological features like assimilation or deletion of
sounds.” One possible reason may be the different participants and
research methods in Nushi and Orouji’s study. Their investigation was
based on teachers’ views on EFL learners’ listening difficulties through
questionnaire and semi-structured interviews.

The findings of this study suggest that EFL learners need to improve
their spoken word recognition and their ability to synthesize a global
meaning representation of the texts. Once they are aware of these
potential problems, they can take tailored remedial actions to cope with
them (Graham, 2006). Furthermore, by targeting the problematic areas
that affects their comprehension most, instructors could make use of
limited teaching time more profitably (Goh, 2000). Ideally, researchers
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and teachers should work closely to address these barriers and so help
learners enhance their listening comprehension ability.

5.2. Relationships between listening
barriers

The tetrachoric correlations and item profiles make it possible to
uncover the relationships between different barrier attributes. The
results of this study confirm that there are both compensatory and
non-compensatory relationships between the listening barrier attributes.
The exploration of their interactions is also possible because the
saturated Bug-GDINA model can capture both compensatory and
non-compensatory mechanisms (Chen et al., 2013) and fits the data
best. In other words, it contains multiple latent traits in such a way that
failure on an item (or a task) requires multiple barriers or their
interactions. For example, barriers B2 and B4 could either stand alone
or combine together to hamper the success of listening cognitive
processing (as in the case of item 3 profile in Table 6). One possible
reason may lie in the intermediate listening proficiency of our
participants. The previous studies reported that due to the limited
linguistic knowledge, less-skilled listeners rely primarily on bottom-up
(i.e., phonetic and lexical levels) processing (Rost, 2016; Min and Xiong,
2019), so they are more likely to encounter challenges with lower-level
processing (Vandergrift and Baker, 2015). More proficient learners are
often able to flexibly shift between top-down and bottom-up processing
to activate linguistic and contextual information simultaneously (Nix,
2016; Furuya, 2021). The intermediate learners in the current study
would less likely experience the lower-level processing difficulties such
as phonetic perception, although the vocabulary recognition barrier is
still commonly present. On the other hand, compared with highly
proficient counterparts, learners in this study still encounter difficulty
in higher-level processing such as understanding semantic meanings
(B4). This can also be reflected in the personal attribute pattern of the
learner No. 12, who ranks at the intermediate level (63% of the total)
and demonstrates listening barriers mainly in vocabulary recognition
(B2) and semantic meanings (B4). This result informs teachers that the
two barriers should be tackled as a matter of priority, and even
concurrently, in their remedial instruction for EFL intermediate learners.

In addition, this study revealed that the barrier in understanding
syntactic or semantic structures (B3) alone does not hinder listening
success unless combined with other barriers such as B5. This can
be explained by the example of item 13 in Table 6, which demonstrates
compensation of the two. This finding seems to be consistent with the
opinion of Nix (2016), stating that though bottom-up processing plays
a fundamental role in listening, the mastery of top-down processing is
still indispensable, which indicates the interaction between lower and
higher processing in listening (Min and Xiong, 2019). Specifically,
comprehending the syntactic and semantic structures often involves a
bottom-up process (Ficld, 2013; Rukthong and Brunfaut, 2019), and if
these structures are not perceived, recognized or comprehended,
learners prefer to utilize background knowledge and contextual cues
such as prosody to compensate for the loss in lower-level processing
(He and Xiong, 2021; He et al,, 2022). In other words, learners can
strategically adopt top-down processing to facilitate inference-making
tasks (Min and Xiong, 2019; Chen and Chen, 2021). Another possible
reason may be correlated with the difficulty level of listening barrier
attributes. According to the diagnostic results of attribute prevalence,
the average mastery probability of learners on B3 and B5 is 39.46 and
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37.38% respectively, indicating both barriers are relatively less difficult
or less likely to be encountered. As Ravand (2016) states, the
interrelationship between skill attributes may vary with their difficulty
level, and the interaction between skills with lower difficulty tends to
be more compensatory. Based on the results of this study, it would also
be possible for barrier attributes with less difficulty to demonstrate a
compensatory nature.

6. Conclusion

This study addresses Chinese college EFL learners listening
barriers by cognitively diagnosing their incorrect options through the
application of Bug-CDMs. It advances the curent CT'T- or IRT- based
uni-dimensional barrier research to the psychometric multi-
dimentional CDA-based research, which can also reflect the attribute
barriers’ interactions within an item. Considering Bug-CDMs’
limited application in EFL listening assessment, this study can be seen
as a significant step toward their feasibility and usefulness in
L2 research.

However, the study is not without limitations. First, we did not
investigate barriers across learners with different proficiency levels. For
better understanding and interpretation of barriers, future research is
recommended to address this area. Second, this study focuses only on
the response level of an item, i.e., whether the answer is correct or
incorrect, not the information at the individual option level. Considering
this, one more step is desired to diagnose students’ weaknesses from the
option level, which may help improve the diagnostic accuracy, thereby
contributing to the more targeted and in-depth feedback.

Despite the aforementioned limitations, the current study has
great implications in that it confirmed that Bug-CDMs can offer
valuable insights into how listening barriers are distributed among
EFL learners, and how these barriers interact in complex ways. The
findings would inspire EFL teachers to provide effective remedial
instructions. At the same time they inform the high-quality MCQ test
design and development.
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Speech perception patterns are strongly influenced by one's native phonology.
It is generally accepted that native English listeners rely primarily on spectral
cues when perceiving vowels, making limited use of duration cues because
English lacks phonemic vowel length. However, the literature on vowel perception
by English listeners shows a marked bias toward American English, with the
phonological diversity among different varieties of English largely overlooked.
The current study investigates the perception of Japanese vowel length contrasts
by native listeners of Australian English, which is reported to use length to
distinguish vowels unlike most other varieties of English. Twenty monolingual
Australian English listeners participated in a forced-choice experiment, where they
categorized Japanese long and short vowels as most similar to their native vowel
categories. The results showed a general tendency for Japanese long and short
vowels (e.g., /ii, i/) to be categorized as Australian English long and short vowels
(e.g., /ir, 1/ as in "heed,” "hid"), respectively, which contrasts with American English
listeners’ categorization of all Japanese vowels as tense regardless of length
(e.g., /ii, i/ as both "heed") as reported previously. Moreover, this duration-based
categorization was found not only for Australian English categories that contrast
in duration alone (e.g., /e, ®/ as in "hard,” "hud”) but also for those that contrast in
both duration and spectra (e.g., /oz, o/ as in "hoard,” "hod"), despite their spectral
mismatch from the corresponding Japanese vowels (e.g., /aa, a/ and /oo, o/). The
results, therefore, suggest that duration cues play a prominent role across all vowel
categories—even nonnative—for Australian English listeners. The finding supports
a feature-based framework of speech perception, where phonological features
like length are shared across multiple categories, rather than the segment-based
framework that is currently dominant, which regards acoustic cues like duration
as being tied to a specific native segmental category. Implications for second and
foreign language learning are discussed.

KEYWORDS

Australian English, Japanese, cross-linguistic perception, vowel, phonological feature,
length, acoustic cue, duration

1. Introduction

Languages differ as to which acoustic cues are phonologically meaningful and in what
way. Some languages such as Arabic, Czech, Japanese, and Swedish utilize vowel duration
phonemically (International Phonetic Association, 1999), where long and short vowels of
the same quality convey different lexical meanings (e.g., ii [i:] “good”—i [i] “stomach” in
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Japanese).! A few languages such as Estonian even employ a more
complex, three-way distinction (Asu and Teras, 2009): kalu [kalu]
“fish” (partitive plural)—kaalu [ka:lu] “scales” (genitive singular)—
kaalu [kazlu] “scales” (partitive singular). English, on the other
hand, is said to lack phonological vowel length, since changes
in vowel duration alone would not change the meaning of the
word (e.g., Do it! [du 1t]—Doooo iiiit! [du: 1:t]). Such cross-
linguistic differences in native phonology are known to shape
speech perception patterns (Jacquemot et al., 2003; Escudero et al.,
2009; Mazuka et al, 2011; Lipski et al, 2012; Yazawa et al,
2020). For instance, it is generally accepted that English listeners
rely primarily on spectral cues and little on duration cues when
perceiving native and nonnative vowels because vowel length is not
phonemic in English (Hillenbrand et al., 2000; McAllister et al.,
2002; Hirata, 2004; Dietrich et al., 2007; Kondaurova and Francis,
2008; Nishi et al., 2008; Mugitani et al., 2009; Karpinska et al,,
2015). The literature on vowel perception by English listeners,
however, shows a marked bias toward American English (AmE),
with the phonological diversity among different varieties of English
being largely overlooked. The current study therefore examines the
perception of Japanese vowel length by native listeners of Australian
English (AusE), which is reported to use length to distinguish
vowels unlike most other varieties of English.

Previous research on AmE listeners has found a marginal role
of duration as a perceptual cue for vowel identity. Hillenbrand
et al. (2000) tested native AmE listeners on synthesized /hVd/
tokens with altered vowel durations, finding a small overall effect of
duration on their vowel identification. While some vowel contrasts
such as /e/-/ze/ and /a/-/a(o)/ were significantly affected by
duration, those that differ systematically in duration such as /i/-/1/,
ful-1v/, I1/-/el-/e/ were minimally affected. Similarly, Kondaurova
and Francis (2008) used synthetic beat-bit tokens varying in nine
perceptually equidistant spectral and durational steps, finding that
AmeE listeners relied predominantly on vowel spectra. The primacy
of spectral cues has also been found in cross-linguistic and second
language (L2) perception by AmE listeners. Of particular relevance
to the current study, Nishi et al. (2008) found that AmE listeners
categorized Japanese long and short vowels (embedded in /hVba/,
spoken by four male Japanese speakers in citation and sentence
forms) as most similar to AmE tense vowels regardless of length
(Table 1). The duration of the Japanese vowels was thus being
ignored, although a small effect of duration was found in the
categorization of Japanese /ee/-/e/ and /aa/-/a/, possibly reflecting
the status of AmE /e/-/ze/ and /a/-/a(o)/ discussed above. Hirata
(2004) further tested whether first-language (L1) AmE listeners can
learn to correctly identify Japanese vowel length contrasts through
supervised perceptual training. The result showed a statistically
significant improvement from pre-test (overall 39% correct) to
post-test (about 54% correct for the sentence condition and 80%
correct for the isolated condition), indicating that the length
contrasts are difficult yet learnable for AmE listeners. Finally, the
observed underutilization of vowel duration by AmE listeners is

1 Japanese has five distinct qualities /i, e, a, o, u/, which form five short (1-
mora) and long (2-mora) pairs (Keating and Huffman, 1984). The long vowels
can be considered phonologically as a sequence of two short vowels and

therefore are transcribed with double letters (/ii, ee, aa, 0o, uu/) in this paper.
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an influence of native phonology, as AmE-learning 18-month-old
infants can detect changes in vowel duration in the same way
as Japanese adults but do not interpret the changes as lexically
contrastive (Dietrich et al., 2007; Mugitani et al., 2009).

Much less is understood about listeners of other varieties of
English, which warrants attention since different varieties of a
language can exhibit divergent perceptual patterns (Escudero and
Boersma, 2004; Escudero and Williams, 2012; Escudero et al.,
2012; Williams and Escudero, 2014). Again using synthetic beat-
bit tokens differing in spectral and duration steps, Karpinska et al.
(2015) found that English listeners from England, Scotland, Wales,
Ireland, New Zealand, and Singapore behaved similarly to AmE
listeners, showing primary reliance on vowel spectra. Thus, it
appears that listeners of most varieties of English are perceptually
alike, i.e., underutilizing duration for vowel identity. However, the
study also found a distinct perceptual pattern in AusE listeners,
who relied primarily on duration rather than spectra. Williams
et al. (2018) extended this finding by showing that duration, along
with vowel inherent spectral change (VISC), is a crucial cue for
AusE listeners to distinguish bid from bead and beard. This makes
AusE listeners an exception, at least regarding high front vowels.
Chen et al. (2014) also found that AusE-learning 18-month-olds
perceive the durational difference between AusE /e:/ and /e/ as
lexically contrastive, suggesting that the duration-based perception
extends to non-high-front vowels. AusE listeners’ sensitivity to
vowel duration has been documented in their nonnative perception
as well. Tsukada (2012) conducted an AXB discrimination test of
vowel length contrasts in Arabic (/ii, aa, uu/—/i, a, u/) and Japanese
(/ii, ee aa, oo, uu/—/i, e, a, 0, u/) by native Arabic, Japanese,
and AusE listeners, where the Arabic and Japanese groups were
expected to outperform the AusE “control" group in nonnnative
perception because “the extent to which vowel duration is used
contrastively in Australian English is likely to be more limited than
in Arabic or Japanese” (Tsukada, 2012 p. 511). Contrary to the
expectation, the study found no significant advantage of Arabic
and Japanese listeners over AusE listeners, who achieved an overall
discrimination accuracy of 82% for Arabic vowels and 75% for
Japanese vowels despite both languages being nonnative. This, in
turn, indicates that AusE listeners are generally sensitive to vowel
duration.

The results of Tsukada (2012) show that AusE listeners are able
to use duration to discriminate nonnative Japanese vowels. The
current study further tests how AusE listeners identify Japanese
long and short vowels as their native categories in a forced-choice
perception experiment. The distinction between discrimination
and identification is important here, since the ability to detect
changes in acoustic-phonetic vowel duration does not entail that
length is part of phonological vowel identity, as the aforementioned
studies on AmE-learning infants have demonstrated (Dietrich
et al, 2007; Mugitani et al., 2009). Unlike AmE listeners whose
categorization of Japanese vowels was largely unaffected by
length (Table 1), AusE listeners may categorize Japanese long
and short vowels into different AusE categories according to
length (Table 2).2 If so, this would indicate that length determines

2 In this study, Ausk vowels with and without the ":" symbol are treated as

being long and short, respectively.
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TABLE 1 Categorization of Japanese vowels by AmE listeners (in percentage, bold = modal responses).

Japanese vowel stimuli

i/ /ee/ /el /aa/ /a/ /oo/
11/ 1 4 2 16
Jet/ 94 76
o)
g el 1 5 8
e
2 Jeel 2 3
la=1
£ la(o)/ 89 57
(53
Q
3 /al 9 39 1 1 3
lou/ 99 95 2 1
Ju/ 1 2 92 91
/vl 1 5 5

Adapted from Nishi et al. (2008), citation condition.

TABLE 2 AusE vowel categories and example words (Cox and Palethorpe,
2007).

Vowel Word Vowel Word ‘

[iz/ heed i hid
Jex/ haired el head
/3:/ heard Jee/ had
e/ hard el hud
o/ hoard /o] hod
fuz/ food vl hood
1o/ feared

phonological vowel identity in AusE, making it an exception among
the many varieties of English thought to lack contrastive length.

A theoretically important question pertinent to the above
prediction is whether AusE listeners’ use of duration in vowel
categorization would vary depending on the type of Japanese vowel.
In AusE, only a subset of vowel categories contrast in duration
alone (/ex/-/e/ and /e:/-/e/), while others contrast in both duration
and spectra (Cox, 2006; Cox and Palethorpe, 2007; Ratko et al.,
2022). Tt is thus possible that AusE listeners more readily use
duration when perceiving Japanese vowels that spectrally match
the former (e.g., /ee/-/e/ and /aa/-/a/) than those matching the
latter (e.g., /ii/-/i/). Alternatively, given their general sensitivity
to vowel duration in nonnative length discrimination (Tsukada,
2012), AusE listeners may equally utilize duration in categorizing
all Japanese vowels. These two possibilities are closely related
to segment- and feature-based frameworks of speech perception.
Current models of cross-linguistic perception generally subscribe to
the segment-based view. For example, the Perceptual Assimilation
Model (PAM; Best, 1995; Best and Tyler, 2007) and the Speech
Learning Model (SLM; Flege, 1995; Flege and Bohn, 2021) explain
cross-linguistic perception patterns as a result of nonnative sounds
being assimilated to or classified as equivalent to existing native

Frontiersin Psychology

segmental categories. A common implicit premise of these models
is that the use of acoustic cues in the assimilation or classification
process is specific to each native category. Thus, if duration is
an important cue for certain categories but not for others in the
L1, then the categorization of nonnative sounds assimilated to the
former categories will be duration-dependent and that of those
assimilated to the latter categories will not be. The alternative,
feature-based view derives from the “feature” hypothesis, which
asserts that “L2 features not used to signal phonological contrast
in L1 will be difficult to perceive for the L2 learner” (McAllister
et al., 2002, p. 230). A crucial assumption underlying this view
is that a feature is available to the whole phonological system,
independent of specific categories. Thus, if a length feature exists
in L1 phonology, then the use of duration cues owing to the feature
may extend beyond certain L1 categories with the feature.

Previous studies of cross-linguistic length perception with other
languages provide mixed evidence for the above two frameworks.
Chladkova et al. (2013) examined pre-attentive sensitivity to
duration in native and nonnative vowels across Dutch, Czech,
and Spanish, using electroencephalography (EEG) to measure
mismatch negativity (MMN). Dutch was of particular interest
because its phonological status of vowel duration is rather unclear,
with all vowel categories that contrast in duration also contrasting
in spectra (e.g., /a/ in maan “moon"—/a/ in man “man”). It was
found that Dutch listeners’ sensitivity to duration was comparable
to Czech listeners’ but greater than Spanish listeners’ when the
vowel quality was [a] (i.e., native to all three languages), suggesting
that Dutch uses vowel duration phonemically as in Czech.
However, Dutch listeners’ sensitivity to duration was significantly
reduced compared to Czech listeners when the quality was changed
to Estonian [¥] (i.e., nonnative to all three languages). This suggests
that Dutch listeners do not disentangle duration cues from spectral
cues, perhaps due to their obligatory co-occurrence, consequently
confining the phonemic use of vowel duration to native vowel
categories. While the result needs to be treated with caution because
no significant difference in MMN was found within Dutch listeners
between the native and nonnative conditions, the overall finding
aligns with the segment-based view. Chladkova et al. (2015b)
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further examined Dutch listeners’ perceptual sensitivity to duration
in [a] and [a] qualities and found a larger MMN amplitude for
the former. This suggests that duration is phonemically relevant
for the maan vowel that is represented as “long" but phonemically
unspecified for the man vowel, providing further evidence that the
use of duration is vowel-specific in Dutch.®

In contrast, the aforementioned study of McAllister et al. (2002)
lends support to the feature-based view. The study compared the
perception and production accuracy of L2 Swedish vowel length by
L1 Estonian, AmE, and Spanish participants, who had all lived in
Sweden for at least 10 years. It was found that the L1 AmE and
Spanish groups performed significantly worse than the L1 Estonian
group, which was taken as evidence for the transfer of a vowel
length feature that is present in Estonian but is absent in AmE or
Spanish. Of particular note from the results is that the Estonian
group was indistinguishable from native Swedish controls in their
implementation of duration during production. In Swedish, the
length of vowels and consonants are in complementary distribution
in stressed syllables—a short consonant follows a long vowel
and a long consonant follows a short vowel—which differs from
Estonian where vowels and consonants have independent length.
The results, therefore, suggest that Estonian speakers were able to
learn and implement the complementary duration for consonants
and vowels in L2 Swedish, despite no such relationship existing in
their L1. Adding to this finding, Pajak and Levy (2014) found that
native listeners of a language with vowel length contrasts showed
enhanced discrimination of nonnative consonant length contrasts
(i.e., geminates). These results together imply the existence of a
length feature that is shared across vowel and consonant categories,
which seems accessible in nonnative and L2 perception. However,
given that the above two studies focus on perception accuracy while
those in support of the segment-based view (Chladkovd et al., 2013,
2015b) focus on perceptual sensitivity, these sets of evidence may
not be strictly compatible with each other, thus leaving room for
further investigation.

Following the discussion above, the predictions going into the
current study are summarized as follows. First, if vowel length is
indeed used phonologically in AusE, AusE listeners will show a
tendency to categorize long and short Japanese vowels as long and
short AusE counterparts, respectively. Second, should the results
show stronger duration effects for certain Japanese vowels (e.g.,
/ee/-/e/ and /aa/-/a/), this would suggest that AusE listeners utilize
duration cues only as necessitated by their native categories (e.g.,
/ei/-/e/ and /e:/-/e/), supporting the segment-based framework of
speech perception. Alternatively, should similar duration effects be
observed across all vowel qualities, this would suggest that AusE
listeners are able to extend the use of duration cues beyond their
native categories, supporting the feature-based framework. These
predictions will be tested in the experiment presented below.

3 While the traditional binary feature of length (i.e., [£long]) would not hold
here, the obtained results are not incompatible with the feature-based view
per se because features can be univalent (Gussenhoven and Jacobs, 2017);
segments without a “long" feature are simply unmarked rather than having a

“short” feature.
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2. Materials and methods

2.1. Participants

Twenty female native AusE listeners were recruited for the
experiment at Western Sydney University, Sydney, Australia. They
were undergraduate or graduate students at the University between
the ages of 17 and 35 (mean age = 21.4), born and raised in the
greater Sydney area. All participants reported normal hearing and
only very basic knowledge of any foreign language. They were
compensated for their time in the form of course credit.

2.2. Stimuli

The stimuli were 10 Japanese vowels—five long /ii, ee, aa, oo,
uu/ and five short /i, e, a, 0, u/—embedded in three consonantal
contexts (/bVp, dVt, gVk/) and spoken by 10 native Japanese
speakers (five female, five male), for a total of 300 tokens. These
are a subset of the production data reported in Yazawa and Kondo
(2019). The speakers were students or graduates of universities in
Japan between the ages of 21 and 27 (mean age = 23.9) who had
spent most of their lives in Tokyo and surrounding areas. They read
aloud the sentence /CVCe/—/CVCo/—/CVCe/ to /CVCo/ niwa V ga
aru “/CVCe/—/CVCo/—In /CVCe/ and /CVCo/ there is V; where
V is the target Japanese vowel with the lexical pitch accent.* Each

sentence was presented in Japanese kana orthography, which the
speakers read at a comfortable speed. The /e/ in the underlined
/CVCe/ was then excised at the first positive zero crossing of the
vowel to create /CVC/ stimuli in Praat (Boersma and Weenink,
2022). The utterances were recorded in an anechoic chamber at
Waseda University, Tokyo, Japan, using a SONY F-780 microphone
with a 44,100 Hz sampling frequency and 16-bit resolution. The
volume of all stimuli was adjusted to have a peak intensity of 70 dB.

2.3. Procedure

Prior to the experiment, the participants signed a consent
form and completed a language background questionnaire. They
were informed that they would be listening to “sounds from a
foreign language.”

The experiment was a forced-choice task, where the
participants had to categorize the vowel in the aforementioned
Japanese /CVC/ stimuli presented in isolation. During the
experiment, the participants were shown on a computer monitor a
list containing the words in Table 2. After hearing each stimulus,
the participants chose the word containing a vowel that best
matched the vowel in the stimulus (e.g., [diit] — heed). The words
in the list all had the shape /hVd/, except for two words that had
the shape /fVd/. Participants were asked to make their choice as
quickly as possible. The stimuli were presented in random order

4 Although accented and unaccented vowels can have different durations
in Japanese (Kozasa, 2004), this study uses accented tokens so that the
stimuli conform to the default accent placement pattern for loanwords and

nonwords (Kawahara, 2015).
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Japanese Vowel Stimuli

Categorization of Japanese vowels by all participants. The dotted lines show the boundaries between “long” and “short” AusE responses. Only
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through noise-isolating headphones, and participants responded
by clicking the word choice with a computer mouse. A break
was programmed to occur after 150 tokens (i.e., midpoint of
experiment), which ended when participants clicked the mouse.
The experiment was conducted in a sound-attenuated room at
Western Sydney University, using PsychoPy2 (Peirce, 2007),
which recorded participants’ responses and response times.
Response times were measured from the end of the stimulus to the
participants’ mouse click.

2.4. Statistical analysis

All statistical analyses were performed in R (R Core Team,
2022). The Ime4 package (Bates et al, 2015) was used to build
mixed statistical models, and the ImerTest package (Kuznetsova
et al., 2017) was used to obtain p-values for the models. Details
of the fixed effects are discussed along with the results in the
following section. All models included random intercepts for
listener (participant), speaker (of the stimuli), and stimulus word.

3. Results

3.1. Overall categorization

The
question going into the experiment was whether AusE listeners’

Figure I presents the overall response patterns.
categorization would be affected by Japanese vowel length and, if
s0, whether and how the effect would be related to Japanese vowel
quality. To answer this question, both the Japanese target vowels

and AusE response vowels were first collapsed by length (“long”
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TABLE 3 GLMM analysis on effects of Japanese length and quality on
AuskE length categorization.

8 SE z -
value
(Intercept) —0.241 0.128 —~1.876 0.060
long 0.630 0.063 10.017 2716
/il 0.865 0.126 6.864 7712
lel 0.382 0.125 3.059 0.002 o
fa/ —0.364 0.126 —2.884 0.004 -
fo/ —0.394 0.126 —3.133 0.002 -
fu/ —0.489 0.125 —3.905 970
long:/i/ 0.011 0.126 0.086 0.932
long:/e/ 0.034 0.125 0.270 0.787
long:/a/ 0212 0.126 1.676 0.094
long:/o/ 0.072 0.126 0.569 0.569
long:/u/ —0.328 0.125 —2.618 0.009 -

Baseline = grand mean (*** = 0.001, ** = 0.01, * = 0.05, . = 0.1).

vs. “short”).> A generalized linear mixed model (GLMM) with a
logit link function was then fitted using the glmer() function, with
AusE vowel length (1 = “long,” 0 = “short”) as the outcome variable
short”), Japanese vowel quality
(/i, e, a, 0, u/), and their interaction as the predictor variables. The

» <«

and Japanese vowel length (“long;

predictors were coded with sum contrast coding so that each level
of a variable is compared to the grand mean rather than a fixed
reference level.

5 AusE /10/ was coded as “long” for convenience.
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Table 3 presents the results of the analysis. Note that the table
shows the combined results of two models of the same structure but
with different reference levels. This is because regression models
do not return the coeflicient of the reference level, and although
the missing coefficient can be calculated by hand, its significance
level is not examined, making a second model necessary (Clopper,
2013). Changing the reference level results in negligible changes in
the coefficients for the non-reference levels, and thus for viewing
convenience, Table 3 combines (a) the result of a model with
Japanese /u/ as the reference level and (b) the result for Japanese
/u/ obtained from a model with Japanese /i/ as the reference level.®

The main effect of Japanese length (i.e., “long”) was statistically
significant, suggesting that AusE listeners tended to choose “long”
AusE response categories when the target Japanese vowel was
phonologically long. The main effect of Japanese quality was also all
significant, indicating that the likelihood of “long” AusE response
categories being chosen differed according to the target Japanese
quality. This is expected, as the number of AusE “long” and “short”
vowels that correspond to a Japanese quality can vary depending on
the quality, as can be seen in Figure 1. In contrast, the interaction
between Japanese length and quality was significant only for
/u/. This indicates that the effect of Japanese length on AusE
listeners’ categorization was generally independent of Japanese
quality, except for /u/. The negative coefficient of the significant
interaction implies that listeners tended to choose a “short” AusE
vowel when the target Japanese vowel was long (i.e., /uu/).

3.2. By-vowel categorization

In order to explore the factors that drove the overall
categorization patterns in more detail, we also performed by-
vowel analyses, fitting GLMMs for AusE vowel responses that
are the closest to Japanese vowels in terms of height, backness,
roundedness, and length. To complement the analyses, acoustic
data of the relevant AusE and Japanese vowels (Elvin et al., 2016;
Yazawa and Kondo, 2019) are presented in Figures 2, 3, 4.

We start with high vowels, where the front vowels /ii, i/ showed
a clear effect of duration on categorization but the back vowels
/uu, u/ did not. In the case of Japanese /ii, i/, both vowels were
categorized predominantly as their closest counterparts in AusE—
high, front, unrounded, long/short—namely /i:/ and /1/. AusE
listeners showed a clear preference for AusE /i:/ when categorizing
Japanese long /ii/ (61.0%), but were split between /iz, 1/ when
categorizing Japanese short /i/ (40.8 and 43.2%, respectively). To
test whether AusE listeners chose AusE categories that matched to
Japanese vowels both in terms of length and quality, we first fitted
a GLMM with logit link function to the whole data, with the rate
of AusE /i:/ responses (1 = /i:/ chosen, 0 = /i:/ not chosen) as the
outcome variable and Japanese vowel category (/ii, ee, aa, 0o, uu, i, e,
a, 0, u/) as the predictor. Japanese /ii/ was set as the baseline, which
was expected to have the highest AusE /i:/ response rates across
all ten Japanese vowels. The analysis found that AusE listeners

6 The main effect and interactions of “short” Japanese length are omitted
from the table because the estimate magnitudes of a binary factor are

identical with just the signs reversed when sum contrast coded.
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categorized Japanese /ii/ significantly more often as AusE /iz/ than
Japanese /i/ (B = —0.884,SE = 0.297,t = —2.974,p = 0.003) as
well as all other Japanese vowels (ps < 0.001). To assess whether
a similar length-based difference is found for vowels categorized as
AusE /1/, another GLMM of the same structure was fitted for AusE
/1/ responses with Japanese /i/ as the baseline. The results showed
that AusE listeners categorized Japanese /i/ significantly more often
as AusE /1/ than both Japanese /ii/ (8 = —1.609,SE = 0.411,t =
—3.910,p < 0.001) and all other vowels (ps < 0.001), with the
exception of /e/ (B = 0.367,SE = 0.402,t = —0.913,p = 0.361).
Since spectral differences between Japanese /ii, i/ are negligible, the
two vowels should show similar categorization patterns if AusE
listeners were relying primarily on quality, much like AmE listeners
in Nishi et al. (2008). This is clearly not the case, where instead AusE
listeners make use of the longness of Japanese /ii/ to categorize it as
AusE /i:/. On the other hand, the shortness of Japanese /i/ does not
seem to have an effect.

Similar to Japanese /ii, i/, AusE listeners also categorized
Japanese /uu, u/ predominantly as their closest AusE vowels in
terms of height and backness—high, non-front—namely AusE /ut,
u/, respectively. However, while duration did have a significant
effect on how the Japanese vowels were categorized, the effect was
relatively small compared to Japanese /ii, i/ in that both Japanese
/uu, u/ were categorized most often as AusE /u/, a short vowel. As
with the responses to Japanese /ii, i/, we fitted two GLMMs, one
for the rate of AusE /u:/ responses and another for /u/ responses,
to test whether AusE listeners chose AusE categories that matched
to Japanese vowels in terms of length. The model for AusE /u:/
responses indeed showed that Japanese /uu/ was categorized more
often as AusE /u:/ than Japanese /u/ (f = —0.679,SE = 0.218,t =
—3.117,p = 0.002) and all other vowels (ps < 0.001). However,
there was no significant difference between Japanese /uu/ and /u/
among vowels categorized as AusE /u/ (8 = 0.026, SE = 0.200, t =
0.131,p =
vowels were equally likely to be categorized as AusE /u/. A possible

0.896), showing that both long and short Japanese

factor driving the observed pattern is roundedness. According
to Harrington et al. (1997) and Cox (2006), AusE /u:/ often
exhibits onglide with lowering third formant (F3), i.e., increased lip
rounding toward the target. This is shown in Figure 4, where AusE
a1/ shows unusually low F3 that is much lower than that of AusE
/u/ and Japanese /uu, u/. Since both AusE /u/ and Japanese /uu,
u/ lack such articulation, AusE listeners might have prioritized the
lack of lowered F3 itself as a cue for AusE /u/ over the long duration
as a cue for AusE /u:/.”

The remaining Japanese vowels all patterned more closely with
Japanese /ii, i/ than with /uu, u/ in that long Japanese vowels
clearly led to more categorizations as long AusE vowels. In the
case of Japanese /ee, e/, AusE listeners categorized /ee/ as a long
AusE vowel 68.2% of the time and /e/ as short 61.8% of the time.
GLMMs were fitted for AusE /e, e/ responses, vowels closest to
Japanese /ee, e/ in terms of height, backness, and roundedness.
The model for AusE /e:/ responses showed that Japanese /ee/ was
significantly more likely to be categorized as the AusE vowel than

7 While AusE listeners have been shown to be sensitive to such dynamic
spectral cues (Williams et al., 2018), note that the Japanese stimuli in the

current experiment exhibited very little VISC (Yazawa and Kondo, 2019).

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1122471
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Yazawa et al. 10.3389/fpsyg.2023.1122471

Language u AusE E, Japanese
Female Male
() " ]
4004 E-J
BB & 2
_ {oo] gy E
N 4
g oo B
v
B 2
800 (a]
=
1000 T T a T T T T T T
2500 2000 1500 1000 2500 2000 1500 1000
F2 (Hz)
FIGURE 2
Average F1 and F2 of Ausk and Japanese vowels. Adapted from Elvin et al. (2016) and Yazawa and Kondo (2019).
Language . AusE D Japanese
200+
1501
»n
E
N
C
0
5 100+
—
=]
()]
50
0-
T T T T T T T T T T T N T T T T ] T T T T T T
i I e e 3 & Bl B O O W U I i i e e aa a 00 O Uuu u
Vowel
FIGURE 3
Average duration of Ausk and Japanese vowels (male and female means collapsed). Adapted from Elvin et al. (2016) and Yazawa and Kondo (2019).

all other Japanese vowels (ps < 0.001). Likewise, the model for  0.193,¢ —0.361,p = 0.718). One thing to note is that both

AusE /e/ responses also showed that Japanese /e/ was significantly
more likely to be categorized as the AusE vowel than all other
Japanese vowels (ps < 0.001), except for /ee/ (B = —0.070,SE =

Frontiersin Psychology 20

Japanese /ee, e/ were categorized persistently as AusE /e/, a short
vowel, at rates of 18.0 and 19.0%, respectively, and AusE /it/, a
long vowel, at rates of 14.5 and 20.3%, respectively. The persistence
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FIGURE 4
Average F3 of Ausk and Japanese vowels (male and female means collapsed). Adapted from Elvin et al. (2016) and Yazawa and Kondo (2019).

of /e, i/ categorizations for both vowels seems to reflect listeners’
uncertainty regarding the spectral quality of Japanese /ee, e/, which
lie between the AusE high and mid front vowels (Figure 2). This
explains why the GLMM for AusE /1/ responses did not yield a
significant difference between Japanese /i/ and /e/ as mentioned
above. Therefore, the assumption that Japanese /ee, e/ should be
categorized predominantly as AusE /ez, e/, which contrast primarily
in duration unlike most other AusE vowels and may thus elicit
an elevated duration effect, may not necessarily hold. Despite the
increased variability in categorization, however, the effect of length
largely parallels the pattern observed with Japanese /ii, i/; AusE
listeners use the longness of Japanese /ee/ to categorize it as an AusE
long vowel and the shortness of Japanese /e/ to categorize it as an
AusE short vowel.

For the low Japanese vowels, the most frequent response
category for Japanese long /aa/ was AusE /e:/ (38.3%) and for
Japanese short /a/ was AusE /e/ (45.0%), showing again a duration-
based preference according to height, backness, and roundedness.
However, like AusE /e:, e/ discussed above, AusE /e:, e/ are
spectrally overlapping and thus contrast primarily in duration,
which admittedly makes the duration effect in the categorization
of Japanese /aa, a/ seem weaker than expected (since the effect
is comparable to that in the categorization of Japanese /ii, i/ as
AusE /iz, 1/ which contrast both spectrally and durationally). This is
perhaps due to the fact that Japanese /aa/ is durationally ambiguous
between AusE /e:/ and /e/, as can be seen in Figure 3. This
ambiguity effect is actually reflected by the fact that the second-
most frequent categorization of Japanese /aa/ was AusE /e/ (20.2%).
Despite the seemingly weak duration effect, the results of GLMMs
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nonetheless showed that Japanese /aa/ and /a/ were significantly
more likely to elicit AusE /e:/ and /e/ responses, respectively, than
all other Japanese vowels (ps < 0.001).

Lastly, the categorization pattern is similar with Japanese
/o0, o/, where the vowels were significantly more likely to elicit
AusE /o:/ and /o/ responses, respectively, according to GLMMs
(ps < 0.001). However, both Japanese /00, o/ also showed rather
persistent categorizations as AusE /u/ regardless of length (25.5
and 22.7%, respectively). This is most likely due to the spectral
uncertainty of Japanese back /00, o/ as either AusE high back /u/
or non-high back /o:/. It is noteworthy, therefore, that Japanese
/o/ was most often categorized as AusE /o/ despite the spectral
mismatch, suggesting that durational similarity (i.e., shortness) was
prioritized over spectral similarity (i.e., height).

3.3. Response time

The response time data were analyzed with a linear mixed-
effects model (LME). The model was fitted using the Imer()
function, with response time (in seconds) as the outcome variable
and Japanese vowel category (/ii, ee, aa, 00, uu, i, e, a, 0, u/) as the
predictor variable. The predictor was again sum contrast coded to
set the baseline of the model as the grand mean. The results are
presented in Table 4, which combines (c) the result of a model with
Japanese /u/ as the reference level and (d) the result for Japanese /u/
obtained from a model with Japanese /ii/ as the reference level, for
the same reason as stated in Section 3.1.
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TABLE 4 LME analysis comparing response times by Japanese vowel
category.

B SE z p-value
(Intercept) 3.166 0224 | 14.110 4.52712 o
1ii/ —0.388 | 0.095 | —4.063 4.917% ok
1/ —0.303 | 0.095 | —3.177 0.001 -
fee/ 0.257 | 0.095 | 2.696 0.007 e
le/ 0.400 | 0.095 | 4.193 2.797% ok
[aa/ 0.166 | 0.095 1.740 0.082
fal —0.057 | 0.095 | —0.594 0.553
foo/ 0292 | 0.095 | 3.057 0.002 **
lo/ —0.183 | 0.095 | —1.919 0.055
fuu/ —0.121 | 0.095 | —1.269 0.205
fu/ —0.063 | 0.095 | —0.664 0.506

Baseline = grand mean (*** = 0.001, ** = 0.01, * = 0.05, . = 0.1).

The results show that listeners took the shortest to categorize
Japanese /ii/ at 2.778 s and Japanese /i/ at 2.863 s, which are both
significantly shorter than the grand mean of 3.166 s. This suggests
that the Japanese /i/ quality was relatively easy to categorize,
probably because it is unambiguously high and front. In contrast,
listeners took significantly longer than the grand mean to categorize
Japanese /e/ at 3.566 s and Japanese /ee/ at 3.423 s. This suggests that
the Japanese /e/ quality was generally difficult to categorize, most
likely due to its spectral ambiguity as discussed earlier. Another
Japanese vowel that took significantly longer than the grand mean
was /0o/, probably due to its ambiguous quality between AusE
/or/ and /u/. Tt is then worth noting that the response time for
Japanese /o/ was marginally shorter than the grand mean (—0.183 s,
p = 0.055), as it implies that Japanese /o/ was less ambiguous than
Japanese /oo/ despite both vowels being spectrally alike, suggesting
that the short duration of /o/ outweighs the spectral ambiguity.

One additional factor that is relevant to the response time
data is potential lexical effects. While listeners were instructed
that the stimuli were not English words, some of the Japanese
tokens (e.g., /biip/) that resemble a real English word (e.g.,
beep) may have implicitly activated AusE lexical knowledge.
Since listeners used word choices (e.g., heed) to respond, such
tokens may have been processed faster than other tokens with
no corresponding English word (e.g., /gaak/). To test this
possibility, listeners’ responses were coded as either “lexical” or
“non-lexical,” where “lexical” responses have a corresponding
AusE lexical item. For example, if a listener chose AusE /i/
when the target stimulus’s consonantal context was /bVp/, the
response was coded as “lexical” because the perceived form
/birp/ corresponds to a real AusE word beep. Other cases of
“lexical” responses were: /o/ responses to /bVp/ stimuli (ie.,
bop), /e, wi, of responses to /dVt/ stimuli (ie., debt, dart, dot,
respectively), and /iz, o, wu:/ responses for /gVk/ stimuli (i.e.,
geek, gawk, gook, respectively). The remaining responses were
coded as “non-lexical,” which accounted for 72.8% of all responses
(4,370 of 6,000).
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Adding this variable of lexicality with sum contrast coding to
the aforementioned LME model significantly improved the model
fit according to a likelihood ratio test [x2(1) = 14.585,p < 0.001].
The resultant model found a significantly shorter response time for
“lexical” responses than “non-lexical” ones (8 = —0.136,SE =
0.037,t = —3.636,p < 0.001). Thus, it is speculated that
AusE listeners recognized English words in some of the Japanese
tokens, which were processed faster than the other tokens without
any lexical reference. Yet, further addition of the interaction of
lexicality and Japanese vowel category did not improve the model
fit [x2(9) = 10.361,p = 0.322], meaning that there were no
by-category differences in the shortening effect of lexicality on
response time.®

4. Discussion

4.1. Summary of the results

The first purpose of this study was to evaluate whether vowel
duration is used phonologically in AusE, unlike most other varieties
of English. Previous research had shown that AusE listeners are
sensitive to acoustic-phonetic changes in vowel duration (Tsukada,
2012), but it was unclear whether they would actively utilize the
duration cue for their native vowel identity. The current study
therefore examined AusE listeners’ categorization of Japanese long
and short vowel pairs, each of which differs systematically in
duration but minimally in spectral quality (cf. Figures 2, 3, 4).
The analysis found a general tendency for Japanese long and short
vowels to be categorized as AusE long and short vowels, respectively
(Figure 1 and Table 2), indicating that vowel duration does play
an important role in AusE phonology. The result contrasts with
previously reported AmE listeners’ categorization of the same
Japanese vowels (Nishi et al., 2008), which was largely unaffected
by length (Table 1).

The second purpose was to test whether the above effect of
duration on AusE listeners’ vowel categorization would be specific
to certain Japanese categories or generalized across the board.
Given that only a subset of AusE vowels contrast in duration alone
(/ex/-/e/ and [e:/-/e/) while others contrast in both duration and
spectra (e.g., /it/-/1/ and /o:/-/5/), AusE listeners may use duration
more readily for Japanese vowels that spectrally match the former
categories (e.g., /ee/-/e/ and /aa/-/a/) than those matching the
latter (e.g., /ii/-/i/ and /oo/-/o/). However, the AusE listeners in
the current study seem to have utilized duration for both cases
regardless of spectral ambiguity (Table 4), suggesting that the effects
of length and quality were generally independent of each other,
with a notable exception of /uu/-/u/ (Table 3). These results have
important theoretical and pedagogical implications, as discussed
below.

8 Other studies have also found no item effect when nonwords that sound
like real words are used in tasks that combine categorization and lexical

learning (Escudero et al., 2022, p. 4).
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4.2. Theoretical implications

As outlined in Section 1, the segment- and feature-based
frameworks of speech perception predicted different results for
the current experiment. On the one hand, the segment-based view
predicted that the effect of duration should be stronger for certain
Japanese qualities (i.e., /e, a/) than the others (ie., /i, 0, u/), as
the reliance on duration cues should be specific to each native
segmental category that nonnative sounds are categorized as. On
the other hand, the feature-based view predicted a uniform effect
of duration across all Japanese categories, assuming that a length
feature plays a role in the whole phonological system. The GLMM
analysis in Table 3 suggests that the observed perceptual patterns
align better, but not perfectly, with the feature-based view. Vowel
length had an independent effect from vowel quality, where long
Japanese vowels tended to be categorized as long AusE vowels
despite mismatches in quality. In this respect, the categorization
tendency was largely the same between AusE vowels that contrast
in both duration and spectra (e.g., /iz, 1/) and those that contrast
exclusively in duration (e.g., /e:, e/). The only exception was
Japanese /uu, u/, which were consistently categorized as short
AusE /v/.

Importantly, this kind of generalization of native length to
nonnative perception has been observed in other previous studies
as well. Returning to Tsukada (2012)’s study, Arabic differs from
Japanese in lacking the /e/ and /o/ qualities and, according to
the segment-based view, native Arabic listeners should be less
accurate in discriminating the length of Japanese /ee/-/e/ and
/oo/-/o/ (absent segments) than /ii/-/i/, /aa/-/a/, and /uu/-/u/
(present segments). The result contrarily showed no difference
in discrimination ability between present and absent qualities,
which is in line with the feature-based view. The segment-based
view would also have difficulty in explaining the link between
vowel and consonant length found in McAllister et al. (2002)
and Pajak and Levy (2014) because it would be implausible for
consonant categories to assimilate to vowel categories and vice
versa. Moreover, Tsukada et al. (2018) found that both L1 AusE
and L1 Korean learners of L2 Japanese were generally accurate in
identifying the consonantal length of Japanese as well as Italian
(>80%), despite the fact that AusE does not have a singleton-
geminate contrast while Korean does. This would support the view
that AusE does have a vowel length feature that can transfer or
extend to nonnative consonant length perception.

One caveat with the feature-based approach is that the property
of the “same” feature can vary from language to language, despite
the traditional belief that features are language-universal. As for
the vowel length feature, what is “long” in one language is not
necessarily also “long” in another language and vice versa, as the
actual duration of “long" vowels can differ substantially across
languages. This can be seen in Figure 3, where Japanese vowels are
shorter in duration than AusE vowels in general. It follows that
some tokens of “long” Japanese vowels are not sufficiently long in
duration to be categorized as “long" in AusE, which likely affected
the categorization patterns shown in Figure 1.° This explanation

9 Hirata and Lambacher (2004) found that Japanese listeners can

misidentify a short vowel produced at a slow speaking rate as being long
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would align with a recent proposal that features are substance-
free and emergent (Boersma et al, 2022); there is no innate
phonological substance of absolute “longness" in the mind, and
listeners rather learn to interpret what is meaningfully long or short
in the given language based on the available linguistic input.

The exceptional categorization pattern of Japanese /uu, u/ by
AusE listeners, however, poses a challenge to the feature-based
view. As mentioned earlier, the result can only be explained by
referring to the F3, an acoustic cue for lip rounding. One may
thus hypothesize that a roundedness feature was contributing
somehow, although it would still be unclear why only this
feature suppressed the effect of length while other features
such as height and backness did not. A possible reason lies
in the multiplicity of acoustic cues or the lack thereof in the
given features. While height, backness, and length features are
considered to have only one corresponding acoustic cue (ie.,
F1, F2, and duration, respectively), the roundedness feature is
associated with multiple acoustic cues (i.e., F2 and F3). Llompart
and Reinisch (2018) found that effects of selective adaptation
on German vowel contrasts generalized for contrasts differing in
height (F1) and those differing in backness (F2) but not for those
differing in tenseness (F1, F2, and duration),'® suggesting that
acoustically complex features such as tenseness and roundedness
may behave differently from acoustically simple features such as
height, backness, and length in vowel perception.!* Assuming that
perceptual input is gradually abstracted and integrated into higher-
level representations (Greenberg and Christiansen, 2019), it may
be the case that acoustically complex features outweigh lower-level,
acoustically simple features, which may explain why Japanese /uu/
without strong lip rounding would not be categorized as AusE /u:/
despite their similar durations.

Finally, it should be noted that the dichotomy of segment- vs.
feature-based views is not an absolute one. Incorporation of these
two approaches is possible, as indicated in the above explanation of
gradual abstraction and integration of cues to segments via features.
An example of such integration comes from the Second Language

because its duration can overlap with that of a long vowel produced at a fast
rate. Thus, speech rate is also relevant to the property of “long” and “short”
vowels within a language. The current experiment used stimuli at a normal
speaking rate to minimize potential rate effects.

10 The result needs to be interpreted with caution because selective
adaptation effects did generalize for lax vowels; it was only for tense vowels
that the effects did not generalize. See also Boersma et al. (2022, p. 664) for a
possibility that "tense” and “lax” features do not have any phonetic correlate
to begin with.

11 While Llompart and Reinisch (2018) advocate that acoustic cues rather
than phonological features drive vowel perception, they also note that
the notion of features would be compatible if they are acoustically or
phonetically defined. We agree that phonological features should have
a phonetic basis (Boersma and Chladkova, 2011; Mesgarani et al, 2014;
Chladkova et al., 2015a), but would also put forward that acoustic cues
cannot be substituted for such phonetically grounded phonological features.
This is because a purely cue-based approach would not suffice to explain
the current result and other perceptual phenomena that can be readily
explained by assuming features. See Boersma and Chladkova (2011) for

further discussion.
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Linguistic Perception (L2LP) model (Escudero and Yazawa, in
press; Escudero, 2005; van Leussen and Escudero, 2015), which
defines speech perception as the mapping of acoustic cues onto a
linguistic representation. While the majority of studies conducted
within L2LP have assumed segmental categories as the fundamental
unit of perception, some studies have referred to other units
including features. For example, Escudero and Boersma (2004)
demonstrated that L1 Spanish listeners’ over-reliance on duration
in perceiving the /iz/-/1/ in L2 Southern British English (SBE)
can be accurately modeled by assuming that the SBE vowels are
represented as /i, long/ and /i, short/ in the learners’ phonological
grammar, i.e., addition of a new length feature to an existing
segmental category. Yazawa (2020) also proposed that Japanese
listeners’ perception of AmE /ze/ as a deviant, non-prototypical
exemplar of Japanese /a/ or possibly /e/ (Strange et al, 1998;
Shinohara et al, 2019, 2022) can be explained as a result of
mismatch in height and frontness features, i.e., AmE /low, front/
(/2e/) is too front to be Japanese /low, central/ (/a/) and too low to be
Japanese /mid, front/ (/e/). An important side note on these studies
is that the learners’ target variety (SBE or AmE) was explicitly
specified, as is proposed within the L2LP model, which is essential
for making accurate predictions and explanations regarding cross-
linguistic perception patterns (cf. Section 4.4).

4.3. Pedagogical implications

Some pedagogical implications for English listeners” learning
of nonnative length arise from the above discussion on features.
According to the “feature” hypothesis, nonnative length contrasts
would be less of a challenge for AusE listeners who has access
to a vowel length feature than for AmE speakers who do not.'?
This prediction has been attested in previous studies showing that
monolingual AusE listeners could already discriminate Japanese
vowel length well (75% accurate; Tsukada, 2012) while AmE
listeners prior to perceptual training identified Japanese vowel
length poorly (39% accurate; Hirata, 2004). However, the presence
of a vowel length feature in AusE does not guarantee immediate
and successful learning of nonnative length contrasts because,
as discussed earlier, the acoustic property of a feature is likely
language-specific. For example, “long" Japanese vowels that are
about 150 ms long can be ambiguous between “long” (200 ms)
and “short" (100 ms) for AusE listeners, resulting in occasional
misperception of “long" as “short." This kind of mismatch in
featural properties would explain, at least in part, why nonnatives
perform consistently worse than natives in vowel and consonant
length perception even when they share the “same" feature of length
(Tsukada, 2012; Tsukada et al., 2018). The learning task for AusE
learners of Japanese, therefore, is to shift the boundary between
“long" and “short" vowels to match that of Japanese (which L2LP
calls a “perceptual task”). On the other hand, AmE learners of
Japanese have an additional task to establish a new length feature

12 While the original SLM (Flege, 1995) was in favor of the “feature”
hypothesis, its recent revision (SLM-r; Flege and Bohn, 2021) has replaced
it with the “full access” hypothesis, which claims that L2 learners can gain full

access to non-L1 features.
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in their phonological grammar (a “representational task” in L2LP’s
term), similar to Spanish learners of SBE as mentioned above. Thus,
the presence or absence of a vowel length feature in the two varieties
of English leads to different kinds of learning tasks.

The remaining question, then, is how the learning process can
be facilitated in such a way that is appropriate for each language
variety (Elvin and Escudero, 2019). On the one hand, AusE
learners of Japanese may be able to shift their perceptual boundary
via simple distributional learning (i.e., abundant exposure to
Japanese long and short vowels), perhaps aided by artificially
enhanced durational distributions (Escudero et al, 2011), to
achieve immediate and long-lasting learning effects (Escudero and
Williams, 2014). On the other hand, AmE learners of Japanese may
need to be directed to the presence of vowel length more explicitly,
as acquiring a new feature seems more problematic than shifting
an existing boundary (Chlddkova et al., 2022). Hirata (2004)’s
success in training AmE listeners on Japanese length contrasts
may be attributed to the unique training procedure, where AmE
participants were instructed to count the number of morae in each
training token, e.g., /ii/ “good” (= 2 morae) and /i/ “stomach”
(= 1 mora). The participants were thus made aware of Japanese
length throughout the training period of 3.5 weeks, potentially
resulting in efficient and robust learning. Moreover, the training
also involved consonant length, e.g., /kata/ “shoulder” (= 2 morae)
and /katta/ “won” (= 3 morae). Given that vowel and consonant
length seems interrelated, perhaps the training on vowels and
consonants interacted with each other, further enhancing the
learning efficacy.’®* This kind of explicit training could be useful
for teaching nonnative length to native listeners of AmE and other
varieties of English. What still needs testing is whether the learning
task of boundary shift for AusE listeners is really as easy as expected
and, if so, how long and to what extent the learning effect can be
maintained. To this end, implicit training paradigms such as cross-
situational word learning (CSWL) can be useful (Escudero et al.,
2022, 2023; Escudero and Yazawa, in press).

4.4. Future directions

The current study has demonstrated that AusE listeners
systematically utilize duration cues for vowel identity, despite the
common belief that length is not phonemic in English. The result
contrasts with previous studies on AmE listeners (Hillenbrand
etal., 2000; McAllister et al., 2002; Hirata, 2004; Dietrich et al., 2007;
Kondaurova and Francis, 2008; Mugitani et al., 2009), especially
that of Nishi et al. (2008) who examined the categorization of
Japanese long and short vowels. However, the current result
cannot be directly compared with that of Nishi et al. (2008) due
to methodological differences. For example, while Nishi et al.
(2008) used /hVba/ disyllables as stimuli, the current study used
varying consonantal contexts (/bVp, gVk, dVt/), but without /hVb/.

13 Unlike Hirata (2004), Tajima et al. (2008) found limited effects of training
on Canadian English speakers’ perception of Japanese vowel and consonant
length. This can be due to the differences in training procedure (word
identification vs. mora counting) and training period (5 days vs. 3.5 weeks)

between the two studies.
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Based on the large body of previous research reviewed earlier,
we can assume with some confidence that AmE listeners would
show a similar perceptual pattern to Table | with our stimuli and
procedure, but an additional parallel data collection in the US
would be ideal to allow for a more direct comparison.

The results of the current study also highlight the necessity
to further investigate non-AmE varieties of English. Although
Karpinska et al. (2015) found similar perceptual trends in high
front vowel identification across several varieties of English (except
for AusE), these varieties may actually show some variability in
perceptual patterns. For example, Escudero and Boersma (2004)
showed that SBE listeners rely systematically more on duration
than Scottish English listeners when perceiving synthetic high
front tense and lax vowels (commonly referred to as “long” and
“short” vowels in British English). Moreover, it is unclear whether
similar perceptual tendencies would be observed for non-high-
front vowels as well, as AmE listeners’ reliance on duration seems
to somewhat differ between high and non-high vowel contrasts
(Hillenbrand et al., 2000), which is reflected in their perception of
nonnative Japanese long and short vowels (Nishi et al., 2008). Thus,
cross-examining listeners of different varieties of English in their
categorization of Japanese length in future studies—preferably with
AmE and AusE as references—would shed further light on whether
and to what extent the segment- and feature-based approaches are
capable of explaining cross-variety similarities and differences.
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