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Elicited imitation (EI) has gained popularity with recent interests in the quest for efficient and flexible measures of second language (L2) proficiency. Despite the surge of interests, questions remain as to what specific linguistic knowledge, skills, and strategies EI measures. To contribute to this line of inquiry, this study explored the nature of strategy use and its effect on EI performance to elucidate the constructs of EI. Twenty-four L2 learners and eight native speakers of Chinese completed an EI test of Chinese and a strategy use questionnaire after the test. Qualitative analyses of the questionnaire responses revealed that participants mainly employed five types of strategies, including approach strategies, cognitive strategies, metacognitive strategies, communication strategies, and test-wiseness strategies. While native speakers reported the least number of strategies, higher-proficiency L2 learners reported more strategies than lower-proficiency L2 learners. We further subjected strategy use, along with participant proficiency level, item length, and item complexity level, to linear mixed-effects regression analyses. The results showed that participant proficiency level, item length, and item complexity level explained the largest test score variance; in contrast, strategy use of different types only accounted for a smaller proportion. The total number of cognitive strategies had a significant, positive effect on EI performance whereas the total number of metacognitive strategies had a significant, negative effect. These findings offer some insights into the nature of speech comprehension and production on EI and provide validity evidence for the use of EI as a language proficiency measure.
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INTRODUCTION

With the COVID-19 global pandemic and ongoing quest for efficient, flexible, and accessible instruments to measure second language (L2) proficiency, traditional tasks that elicit constrained responses but can be easily administered online have regained popularity. One of them is the elicited imitation (EI) task. EI, also known as sentence repetition, requires test takers to listen to a series of stimulus sentences and repeat them verbatim (Underhill, 1987). EI has been frequently used as an instrument to measure participants’ proficiency levels in second language acquisition (SLA) research (e.g., Ortega et al., 2002; Gaillard and Tremblay, 2016; Kim et al., 2016). Recently, EI has also appeared in high-stakes, large-scale language proficiency tests, such as the Versant tests by Pearson (Bernstein et al., 2010), the Duolingo English Test (Ishikawa et al., 2016), and the newly developed TOEFL Essentials test (Davis and Norris, 2021). Despite the resurgence of interests in EI, scholars remain dubious about its construct validity (i.e., what it measures) and question the impact of individual differences on EI performance. Previous studies have addressed this concern by examining the role of learners’ memory capacity in EI performance (Okura and Lonsdale, 2012; Kim et al., 2016; Park et al., 2020), finding mostly weak correlations between working memory and EI performance (r ranges from 0.25 to 0.31). In these studies, the strongest predictors of learners’ EI performance were shown to be language-related, either their course levels or their performance on another language task. While these studies provide supportive validity evidence for EI as a measure of L2 proficiency, research in this area is still in its infancy to uncover the linguistic constructs measured by EI. According to the Standards for Educational and Psychological Testing (AERA, APA, and NCME, 2014, p. 15), “Questioning test takers from various groups making up the intended test-taking population about their performance strategies or responses to particular items can yield evidence that enriches the definition of a construct”. The use of strategies as part of test taker individual characteristics form an important source of validity evidence for understanding the construct of a task. Inspired by this line of inquiry, this study explored individuals’ strategy use and its effect on the language performance of a Chinese EI test. In doing so, we attempt to provide construct validity evidence for EI by elucidating what linguistic knowledge, skills, and strategies EI elicits in speech comprehension and production.



LITERATURE REVIEW


Elicited Imitation as a Measure of Second Language Proficiency

EI has been used as a measure of language proficiency for decades in different research domains. It was first used in first language acquisition research (Fraser et al., 1963; Slobin and Welsh, 1973) and later applied to SLA research (Naiman, 1974; Markman et al., 1975). Despite its popularity among SLA researchers, the exact linguistic knowledge and skills measured by EI tasks have not always been clear in the literature. Depending on research design, EI has been claimed to measure L2 listening (Jensen and Vinther, 2003), L2 grammatical knowledge (e.g., Ellis, 2005; Bowles, 2011), L2 lexical development (West, 2012), L2 pronunciation (Trofimovich and Baker, 2007; Yoon, 2010), and L2 oral proficiency (e.g., Ortega et al., 2002). This is largely because EI allows researchers and test developers to construct sentences flexibly to target specific linguistic elements. That said, there is a general consensus among SLA researchers that EI is a measure of general L2 proficiency or L2 oral proficiency. Because EI is dependent on oral production and presented under time pressure, many SLA researchers have further argued that EI is a measure of implicit grammatical knowledge (Ellis, 2005; Erlam, 2006; Bowles, 2011; Spada et al., 2015). Empirical evidence from factor analysis also tends to group EI with other types of tasks that are commonly used to measure implicit knowledge (e.g., timed grammaticality judgment tasks). However, this argument has not been accepted by all scholars. For example, Suzuki and Dekeyser (2015) recently argued that EI does not measure implicit knowledge but instead measures automatized explicit knowledge. Thus, whether EI is a measure of implicit knowledge still requires further investigation. Nevertheless, EI, as a language proficiency measure, has been widely accepted and used in SLA research since the 1970s (Naiman, 1974). Thus far, EI tests have been developed and validated as a measure of L2 proficiency in Spanish (Bowden, 2016), German, Japanese, English (Ortega et al., 2002), French (Tracy-Ventura et al., 2014; Gaillard and Tremblay, 2016), Korean (Kim et al., 2016), Mandarin Chinese (Wu and Ortega, 2013), Russian (Mozgalina, 2015), and Vietnamese (Chaudron et al., 2005).

The theoretical rationale behind EI as an L2 proficiency measure is that in order to repeat a sentence correctly, one has to understand the meaning of the sentence. Since a sentence exceeding the capacity of short-term memory would be difficult to imitate without actual comprehension, a speaker has to decode the sentence using their linguistic knowledge from long-term memory and then reproduce it (Bley-Vroman and Chaudron, 1994). As such, an EI test typically consists of a number of stimulus sentences, ranging in length (measured in syllables, morphemes, or words) and containing a variety of target features (e.g., specific syntactic structures). For L2 learners, when the stimulus sentence goes beyond their current level of the target language, such as containing unfamiliar vocabulary or presenting new grammatical structures, they are likely to repeat only part of the sentence (the part that they can understand) correctly at best or, at worst, fail to repeat the entire sentence. Therefore, EI responses can reveal L2 learners’ strengths and weaknesses in linguistic knowledge and skills, which can facilitate teaching, learning, and other test score uses (Yan et al., 2020). Meta-analysis studies demonstrate that EI, as a general L2 proficiency measure, has a strong ability to discriminate speakers across proficiency levels (Yan et al., 2016; Kostromitina and Plonsky, 2021) and higher reliability compared to other speaking tasks (Henning, 1983).

Although EI as a useful L2 proficiency measure has been accepted by many SLA researchers, there is another concern about its construct validity, that is, whether EI measures language comprehension and production or elicits rote memorization of sounds (Vinther, 2002). Early research observed that when EI stimuli were short enough to be retained as an acoustic representation in short-term memory, it was possible for someone without the knowledge of the target language to “parrot” the stimuli (Fraser et al., 1963; Prutting et al., 1975). This led to the criticism of EI that it measures “perceptual-motor skill” rather than language ability (Fraser et al., 1963, p. 483). To provide evidence for the validity argument of EI as an L2 proficiency measure, a large body of research has focused on establishing the close relationship between L2 learners’ EI performance and their performances on other commonly accepted tests of language proficiency. For instance, Ortega et al. (2002) compared L2 learners’ EI performance with their scores on simulated Oral Proficiency Interview (OPI) and the Test of English as a Foreign Language (TOEFL). Participants’ EI scores showed moderate to strong correlations with the OPI and TOEFL scores (r = 0.49 with the TOEFL scores, r = 0.61 with the OPI ratings in Japanese, and r = 0.88 with the OPI ratings in Spanish). Erlam (2006) found that L2 learners’ EI scores were highly correlated with their scores on subcomponents of the International English Language Testing System (IELTS; r = 0.67 with the IELTS speaking score and r = 0.72 with the IELTS listening score). Kim et al. (2016) observed similar high correlations between EI scores and the Test of Proficiency in Korean (TOPIK) scores (r = 0.62 with the listening score, and r = 0.77 with the speaking score). All these results demonstrated that EI, like other established proficiency tests, measures language proficiency of L2 learners.

Another line of research approaches the construct validity of EI by directly investigating the relationship between working memory capacity and EI performance. Okura and Lonsdale (2012) administered an English EI test and a non-word repetition test to sixty-seven students learning English as a Second Language (ESL). They found that EI performances by these participants were significantly correlated with their curricular levels (r = 0.79, p < 0.001), but not with their scores on the non-word repetition test (r = 0.25, p = 0.12), which was considered as an index of their working memory capacity. Kim et al. (2016) examined how phonological short-term memory capacity was related to EI performances by sixty-six L2 learners of Korean. A similarly weak correlation was observed between EI scores and phonological short-term memory capacity measured by the digit span test (r = 0.30, p > 0.01). Park et al. (2020) conducted the same Spanish EI test in Ortega et al. (2002) and a non-word repetition test on seventy-eight L2 learners of Spanish. L2 learners’ EI performances were predicted by their performances on an oral narrative task more than their scores on the non-word repetition task, but they found memory capacity may have a facilitative effect for beginning L2 learners. While these studies demonstrated that EI measures a construct that is different from the one measured by memory tests, the question remains as to what specific linguistic constructs EI measures, that is, what linguistic knowledge, skills, and strategies EI elicits in speech comprehension and production.



Test-Taking Strategies as Evidence for Construct Validity

In understanding the constructs of a task, one can not only look at “which responses are considered correct” (i.e., product) but also “what process underlies them” (i.e., process; Alderson, 2000, p. 97). As reviewed above, previous research tends to only focus on the products of EI by examining relationships between scores on EI and scores on other tests that measure either similar or distinct constructs. As Cohen (2006) pointed out,


“what was missing was the aspect of test validation that related to respondents’ behaviours in taking the tests: little was known about what they were actually doing to produce answers to questions and how it corresponds to the abilities one sought to test” (p. 89).
 

Analyzing performance strategies or response processes that test takers engage in on test tasks provides another important source of construct validity evidence in validation studies (AERA, APA, and NCME, 2014). More specifically, analyses of test-taking processes or strategies can offer evidence concerning the fit between the elicited processes in the actual performance and the theorized processes tapped by the construct. If the expected processes are elicited, the test is thought to be valid. If alternative processes, irrelevant to the construct, are observed, the validity of the test warrants questions. Following this line of validation research, this study examined test-taking strategies that participants employed on EI tasks to provide construct validity evidence for EI.

Test-taking strategies, as defined by Cohen (2006) are the “consciously selected processes that the respondents used for dealing with both the language issues and the item response demands in the test-taking tasks at hand” (p. 89). There are three types of test-taking strategies—language learner strategies, test management strategies, and test-wiseness strategies. Language learner strategies assist test takers in “operationalizing the targeted language skills” for a task (Cohen, 2013, p. 3). For instance, employing inferencing strategies would be helpful for test takers to respond to some listening comprehension items. Test management strategies allow test takers to respond “meaningfully to the test items and tasks”, such as outlining a plan before speaking. These two types of strategies are expected operations and procedures for task completion and are construct-relevant for test tasks. In contrast, test-wiseness strategies enable test takers to use “knowledge of test formats and other peripheral information to answer test items without going through the expected linguistic and cognitive processes” (Cohen, 2006, p. 90) and thus are considered construct-irrelevant. The degree to which construct-relevant and -irrelevant strategies can be used by test takers determines the validity of a test (Cohen, 2013). Regarding the specific functions of the strategies, test-taking strategies can be mainly classified into approach strategies, cognitive strategies, metacognitive strategies, and communication strategies. According to Swain et al. (2009), approach strategies orient test takers to the task; cognitive strategies involve manipulating the target language to understand and produce language; metacognitive strategies involve organizing, planning, and evaluating language performance; and communication strategies are strategies used for solving a linguistic problem in order to reach a communicative goal.

Test-taking processes or strategies are often obtained by the use of verbal reports in strategy use research. Common verbal reports include think-aloud (e.g., Vandergrift, 1997), stimulated recalls (e.g., Swain et al., 2009), and self-report interviews and questionnaires (e.g., Oxford and Ehrman, 1995). There are some concerns about the veridicality of the verbal report data, that is, whether the data actually reflects participants’ thought processes during task completion. However, researchers have suggested that this threat can be minimized if there is only a short delay between task performance and self-report (Bowles, 2011). In addition, while this type of data may not be exhaustive, it offers a window into the cognitive processes of how test takers arrived at their performance, providing valuable information that cannot be easily addressed by other methods (Gass and Mackey, 2013). More advanced technologies, such as eye-tracking techniques (e.g., Storey, 1997) and event-related brain potentials (e.g., Van Hell and Tokowicz, 2010), have been used in recent strategy use research. Nevertheless, verbal reports remain to be the primary research tool as it is less intrusive and can be effectively conducted.

There has been an increase in recent years in the number of studies investigating test-taking strategies to provide new sources of evidence for construct validity of language tests. For example, Storey (1997) obtained think-aloud data from twenty-five female Chinese students when they were completing an English discourse cloze test. The analyses revealed that participants employed strategies to analyze the rhetorical structure of the text, which supported the argument that cloze tests involve the discourse processing ability, providing validity evidence for the use of cloze tests as a measure of general language ability. Utilizing a strategy inventory, Yang and Plakans (2012) investigated ESL learners’ strategy use and its relationship to test performance on an integrated reading–listening–writing test task. They found that the task requires not only text comprehension and production abilities, but also regulation skills to coordinate reading, listening, and writing materials. These strategies conformed to the strategies proposed in the literature on integrated writing, therefore supporting the valid use of integrated reading–listening–writing tests for assessing academic writing ability. Brunfaut and McCray (2015) used both eye-tracking and stimulated recalls from ESL learners taking the reading proportion of the Aptis test developed by the British Council. Different patterns were observed in the processes used to complete the different reading tasks, including the common lower-level (e.g., lexical access and syntactic parsing) and higher-level (e.g., inferencing and creating paragraph-level representations) reading processes. They also found that participants employed test-wiseness strategies (e.g., the reliance on guessing and background knowledge) to complete the tasks, but the strategies were only used to a limited extent. They concluded that the Aptis reading component adequately taps into the construct of reading skills and thus was a valid reading test.

Some test-taking strategy research involved test takers at different proficiency levels and examined the relationship between strategy use and test performance. Test takers at different proficiency levels have been found to utilize strategy differently (e.g., Green and Oxford, 1995; Oxford and Burry-Stock, 1995; Bruen, 2001). These differences are argued as the result of different proficiency levels and would contribute to differential test performance (e.g., Gordon, 1987; Chamot et al., 1988). A positive relationship has been reported between proficiency level and the use of certain types of strategies, such as metacognitive strategies (e.g., Purpura, 1999; Phakiti, 2003), cognitive strategies (e.g., Oxford and Ehrman, 1995; Park, 1997), and compensation strategies (e.g., Dreyer and Oxford, 1996; Nakatani, 2006). A number of studies also observed that within the same category of strategy, some strategies had positive effects on test performance, while others had negative effects. For example, Song (2005) found that the cognitive strategy of linking with prior knowledge contributed positively to the prediction of the listening and writing scores of the Michigan English Language Assessment Battery (MELAB), while the cognitive strategy of repeating/confirming information showed a negative impact on the MELAB scores. The effect of particular strategy use on test performance may be dependent on task types and contexts.

Compared to the test-taking strategy studies on listening, reading, and writing assessments, the research on strategy use in the assessment of speaking is limited. Yoshida-Morise (1998) identified the communication strategies twelve ESL learners used in their Oral Proficiency Interviews. She found that overall lower-proficiency learners used a higher number of strategies than higher-proficiency learners to compensate for their insufficient L2 knowledge. However, she also observed that higher-proficiency learners used certain communication strategies more than lower-proficiency learners, such as restructuring and repair strategies. In response to the debate over the use of independent and integrated speaking tasks for the assessment of oral proficiency, Swain et al. (2009) and Barkaoui et al. (2013) examined the reported use of strategies based on stimulated recalls from 30 Chinese-speaking engineering students after performing on the independent and integrated speaking tasks of the TOEFL iBT. They found that the integrated tasks involving more language skills elicited a wider variety of reported strategy use than did the independent tasks. Although the total number of reported strategies had no relationship with the total scores on the TOEFL iBT speaking tasks, they argued for the inclusion of both integrated and independent speaking tasks in the assessment of oral proficiency as they elicited different strategy use that tapped into distinct constructs of communicative performance. Similarly, Huang (2013) explored strategies that 40 test takers used when responding to three tasks on the IELTS speaking test, including answering questions, speaking about a topic, and holding a discussion with an examiner. Analysis of both reported strategies elicited from stimulated recalls and observed strategies in production data showed that participants shared some similarities and differences in strategy use across the three tasks. However, there were no significant differences in the reported strategy use between intermediate-level and advanced-level learners. Fernandez (2018) qualitatively analyzed 12 ESL students’ stimulated recalls of the completion of the discussion task on a simulated IELTS speaking test. She found that participants used a great number of metacognitive and cognitive strategies and argued that these strategies are integral to speaking performance. In addition, she observed that some strategies (e.g., analyzing input, planning, and elaborating) contributed positively to the quality of test takers’ responses, while some strategies (e.g., linking to previous knowledge/experience and slowing down) negatively impacted test takers’ performances. Huang (2016) used a self-designed strategy inventory to investigate test-taking strategies used by 215 Taiwanese ESL learners on six speaking tasks for the Test of English for International Communication Speaking Test (TOEIC-S). The tasks included text-reading, picture description, integrated read-to-speak tasks, and independent speaking tasks. Using exploratory factor analysis, he identified three major types of test-taking strategies, that is, communication, cognitive, and affective strategies. Among them, the use of communication and cognitive strategies contributed positively to the TOEIC-S performance. These strategies corresponded to those commonly included in the strategies for real-life oral communication; therefore, they argued that the TOEIC-S test assessed oral communication skills in daily life as intended. While these studies focus on open-ended speaking tasks, little is known about the nature of strategy use on EI tasks and how it affects EI performance. The study thus aims to address the following research questions:

1. What is the nature of strategy use employed by L2 learners of Chinese across proficiency levels on a Chinese EI test?

2. How does strategy use affect language performance on the Chinese EI test by L2 learners of Chinese across proficiency levels?




MATERIALS AND METHODS


Participants

A total of 24 L2 learners of Chinese were recruited for the study. Except that one learner was a native speaker of Japanese, all the participants were native speakers of English (two reported additional native languages, including Spanish and Japanese). They were enrolled in the Chinese language program at a U.S. university: ten in beginning-level classes, seven in intermediate-level classes, and seven in advanced-level classes. Based on the ACTFL (2012) Rating Scale, beginning-level students were equivalent to the levels of Novice Mid to Novice High, intermediate-level students were at Intermediate Low to Intermediate Mid, and advanced-level were at Intermediate High to Advanced Low. There were 13 females and 11 males, with an average age of 20.83. Eight native speakers of Chinese (4 females and 4 males, mean age = 25.5) also participated in this study to provide a baseline measure. They were at the Superior level on the ACTFL Rating Scale.



Instruments

All the participants completed an EI test of Chinese, a strategy use questionnaire, and a language background questionnaire. The EI test was designed based on a corpus analysis of the widely used Chinese textbooks, the primary source of the language input and use for L2 learners of Chinese in U.S. universities. According to a survey conducted to over 200 universities by the Chinese Language Teachers Association of the U.S. (Li et al., 2014), we compiled a corpus of 36 widely used Chinese textbooks, amounting to a total of 688 unit texts and 703, 995 characters. The corpus was divided into three sub-corpora, corresponding to the three proficiency levels of a typical university-level Chinese program, that is, beginning, intermediate, and advanced. Using corpus analysis techniques, we identified a list of commonly shared vocabulary and grammar (i.e., occurs the most frequently) across the textbooks at each of the three proficiency levels. Based on this list, we designed three sets of EI sentences, each set targeting one of the three proficiency levels. In addition, to reflect the language that L2 learners of Chinese are exposed to, the actual average length of the sentences at each level in the textbook corpus were adopted in the EI item design, which are 8 syllables (beginning and intermediate levels) and 12 syllables (advanced-level). A total of 72 sentences were developed, evenly distributed across the three lexico-grammatical complexity levels at the two lengths bands. Five Chinese language teachers checked the sentences and ensured their naturalness. Following the common practice of administering EI as a proficiency test (Ortega et al., 2002), a 2-s silence was inserted between the end of each sentence and a 0.5-s ringtone prompting the start of the repetition. The EI test went through an iterative process of development and validation and demonstrated good psychometric qualities (Yan et al., 2020).1 Sample EI sentences of each level are provided below.


这件衣服非常便宜 (Beginning-level, 8 syllables).

This piece of clothing is very cheap.

我每天都坐剬共汽车去学校  (Beginning-level, 12 syllables).

I take the bus to school every day.

他比以前进步多了 (Intermediate-level, 8 syllables).

He made much more progress than before.

他们的房间里挂着一张地图  (Intermediate-level, 12 syllables).

There is a map hanging in their room.

他从事于研究工作 (Advanced-level, 8 syllables).

He does research for his job.

他不但不高兴，反而有点生气  (Advanced-level, 12 syllables).

He is not happy; on the contrary, he is a little angry.
 

A questionnaire was used in this study to elicit processes and strategies that participants employed for the completion of the EI test. As this is an exploratory study, open-ended questions were designed to elicit participants’ thoughts on the processes and strategies when they were completing the EI test. Although stimulated recall is frequently used for such purposes (Gass and Mackey, 2013), it could not conveniently be implemented when this study was conducted due to the physical and technical constraints posed by the COVID-19 pandemic. Cohen (2014) suggested that questionnaires can also gain insights into test takers’ strategy use when the questionnaires include information about test takers’ thoughts about their behaviors on test tasks. The main questions probing into test-taking strategies in the questionnaire were:

1. What did you think was/were the key(s) to completing this task?

2. How did you complete this task? Please elaborate your thinking and speaking processes.

3. What do you think makes this task difficult for you? And what did you do to deal with these difficulties?

4. What strategies did you use to help you complete the task? Please provide as many as you can.

The language background questionnaire gathered basic information about participant demographics, language background, and language learning experience. All the tasks were delivered online via the Gorilla Experiment Builder (Anwyl-Irvine et al., 2019) to accommodate the need of online testing due to the COVID-19 pandemic.



Procedure

Each participant received a website link after they signed up for the study. They completed the tasks at their convenience. During the EI test, each participant first listened to a stimulus sentence, waited for two seconds, and then started to repeat the sentence after hearing a ringtone. They were instructed to repeat as much as possible of what they heard. They had 20 s to repeat. After 20 s, a new sentence was automatically played. Each sentence was played only once. Immediately after taking the EI test, participants responded to the strategy use questionnaire to reflect on the processes and strategies they employed when completing the test. In the end, they filled out the language background questionnaire. The total time lasted about 20 to 30 min for each participant.



Grading and Coding

Two native speakers of Chinese rated all the EI responses using a five-point rating scale (see below, adapted from Ortega et al., 2002). The inter-rater reliability was high, with a value of 0.85 on Cohen’s Kappa. Any disagreements between the two raters were resolved through discussion.

4—Exact repetition or synonymous substitutions;

3—Minor deviation with more than half of the sentence repeated;

2—Half repetition;

1—Inadequate repetition with less than half of the sentence repeated;

0—Silence, unintelligible words, minimal repetition.

Descriptive statistics of the participants’ test scores on the EI test are shown in Table 1. The total test score was 288. Participants performed as expected: native speakers had almost perfect scores; L2 learners from higher curricular levels scored better than learners from lower curricular levels. The level differences were statistically significant [F(3, 28) = 28.68, p < 0.001, η2 = 0.75], indicating that the EI test used in this study was effective at discriminating participants across proficiency levels.



TABLE 1. Descriptive statistics of EI test scores.
[image: Table1]

Participants’ responses to the strategy use questionnaire were qualitatively analyzed to identify strategies participants employed when completing the EI test. We first compiled a list of strategies reported in the questionnaire responses. Then the strategies were tallied for each participant by the two raters, with 1 representing the use of a particular strategy and 0 being the absent use of such a strategy. Adopting taxonomies of strategies in Swain et al. (2009) and Vandergrift (1997), the reported strategies were classified into five main types of strategies: approach, cognitive, metacognitive, communication, and test-wiseness strategies. The exact agreement between the two coders was 95%. Disagreements were also resolved through discussion.



Statistical Analyses

Descriptive statistics were calculated to examine possible trends of strategy use across proficiency levels. Linear mixed-effects regression analyses were performed to investigate the effects of the use of different strategies on EI performance. The lm4 package (Bates et al., 2015) in R (version 3.6.1; R Core Team, 2019) was used. The dependent variable was EI score on each item (2,304 data points = 32 participants * 72 items). Items and participants were treated as random intercepts; participant proficiency level, item length, item complexity level (i.e., targeting beginning, intermediate, or advanced lexico-grammar), and the total number of each type of strategies were treated as fixed effects. The sample size exceeded the minimum recommendation for properly powered mixed-effects models by Brysbaert and Stevens (2018).




RESULTS


Strategy Use Across Proficiency Levels

The first research question concerns what strategies were reported using on the EI test by the participants and how these strategies varied across proficiency levels. Table 2 summarizes the frequencies of different types of strategies employed on the EI test. Figure 1 represents the mean frequencies of strategy use across proficiency levels. We found a total of 122 instances of strategy use in participants’ questionnaire responses. The strategies were classified into five main categories of strategies, including approach strategies, cognitive strategies, metacognitive strategies, communication strategies, and test-wiseness strategies. Approach strategies set the goals for participants to complete the EI test. Cognitive strategies help participants better understand and repeat the stimulus sentences. Metacognitive strategies direct participants’ attention to aid the completion of the test. Communication strategies involve conscious plans to deal with linguistic breakdowns. Test-wiseness strategies are strategies of completing the test without understanding the stimulus sentences. Overall, participants reported using cognitive strategies the most frequently (n = 59), followed by approach strategies (n = 39), test-wiseness strategies (n = 10), communication strategies (n = 9), and metacognitive strategies (n = 5) being the least frequent. Among the participants, native speakers reported using the least number of all strategies. As some native speakers mentioned that the process of completing the EI test was very easy for them—listening, memorizing, and repeating, it was not necessary for them to intentionally use strategies to complete the test. Native speakers only used approach strategies to set the goals for completing the test and cognitive strategies to help process and retain the information in the stimulus sentences. In contrast, L2 learners used a variety of strategies to complete the EI test. In addition to approach and cognitive strategies, they used metacognitive, communication, and test-wiseness strategies to deal with the linguistic challenges presented by the EI test. Higher-proficiency L2 learners on average employed a greater number of strategies than did lower-proficiency learners. As shown in Figure 1, there were positive trends of using approach, cognitive, communication, and test-wiseness strategies as the level of proficiency advances among L2 participants, while a negative trend was observed for the metacognitive strategies. In other words, higher-proficiency L2 learners used more approach, cognitive, communication, and test-wiseness strategies than did lower-proficiency learners, but less metacognitive strategies.



TABLE 2. Frequencies of all strategies reported by the participants.
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FIGURE 1. Mean frequencies of strategy use by participant level.


Table 3 presents the frequencies of subcategories of each type of strategy. There were 15 different subcategories of strategies reported by the participants. In the category of approach strategies, the participants employed three different strategies, that is, getting as many words repeated as possible, getting the main message of the sentence out, and controlling the accuracy of the language. Participants at lower-proficiency levels tended to focus more on repeating as many words as possible, while participants at higher-proficiency levels largely focused on the main message of the sentence. One beginning-level participant commented in the questionnaire that she thought the key to completing the test was to comprehend the main message of the sentence, but in actuality, she tried to repeat as many words as possible. This might have been caused by the fact that she could not understand the sentences, so she resorted to the words that she knew. In addition, more higher-proficiency participants tried to control the accuracy of the language they produced. For instance, one advanced-level participant commented below that he refrained from making up words that he did not know and only repeated the words he was familiar with.



TABLE 3. Frequencies of individual strategies reported by the participants.
[image: Table3]


For more challenging sentences, I tried to pick up enough familiar words from what the speaker was saying so that I could put together a complete sentence. I tried not to make up any words or assume that I knew what the speaker was saying - instead, for the majority of my responses, I tried to limit what I repeated to the words that I understood (s19, advanced-level).
 

As EI involves auditory processing of the stimulus sentences, participants reported using a great number of cognitive strategies. Among the cognitive strategies, comprehending the meaning of the sentence was used the most frequently, followed by recognizing familiar words, phrases, or structures. Similar to the orientation toward words versus the main message as suggested by the use of approach strategies, lower-proficiency learners reported more strategies on recognizing familiar words, phrases, or structures, while higher-proficiency learners focused more on comprehending the meaning of the sentence. None of the native speakers employed the strategy of recognizing familiar words, phrases, or structures. In addition, more lower-proficiency learners reported using the strategy of listening for key words, phrases, or structures to process and understand the information in the sentences. Below are four examples, one from each proficiency level, where participants indicated that they paid attention to key words, phrases, or structures in the sentences while listening. As shown in the examples, higher-proficiency participants were able to focus on larger linguistic units, such as sentence structures, as opposed to lower-proficiency participants who tended to listen for key words or phrases.


I tried to…listen for phrases I knew, such as the order of subject, time, to whom, and then verb (s04, beginning-level).

Listen to the person’s pauses and when they emphasize certain words and phrases (s06, intermediate-level).

I focused on thinking about the sentence grammatical structures (s19, advanced-level).

I memorized the sentence structure and main verbs (c07, native).
 

To retain the meaning of the EI sentences, the translating strategy was also utilized by the L2 learners. They translated what they heard into English and then translated it back into Chinese when repeating. Advanced-level learners utilized this strategy more than did the other two levels of learners, as advanced-level learners were more likely to understand the meaning of the sentences. Some participants also used the strategy rehearsing the sentence before the start of the repetition to help them remember the information. Since rehearsing without comprehension would be difficult, this strategy was used more frequently by higher-proficiency participants. As they were able to comprehend the meaning of the sentences, higher-proficiency participants also used the strategy connecting to daily scenarios to help retain the information (see response examples below). For some beginning-level learners, the sentences in the test might have been too long for them to process. Therefore, they reported using the strategy chunking the sentence into smaller parts to help themselves understand and memorize the parts they could understand.


I tried to imagine someone saying that to me in real life and tried to listen to the whole sentence to understand it rather than memorizing it (s24, advanced-level).

Sometimes I constructed some scenarios based on what I heard. For example, 这家饭馆的菜不如那家的好 (The food in this restaurant is not as good as the other restaurant). It feels like a sentence you would say when you go out to eat with your friends (c03, native).
 

As regards metacognitive strategies, we found that participants employed one strategy prioritizing certain parts of the sentence to complete the test. Only beginning- and intermediate-level L2 participants reported using such a strategy. Since the beginning or the last few words in the sentences are easy to be held in short-term memory, some beginning- and intermediate-level participants prioritized either the beginning or the end part of the sentences in order to complete the test. Two response examples are provided below.


Chunk the info as it was coming in, use beginning only (s13, beginning-level).

If the sentence was long and in multiple parts, especially if I did not know what it meant, I tried to retain the last part of it, because since it was right before I had to repeat it, I found I could remember it better than the first part (s01, intermediate-level).
 

In the category of communication strategies, we found that L2 participants employed three communication strategies to compensate for areas where they experienced linguistic breakdowns, including using lexical fillers, paraphasing, and guessing. When L2 participants encountered places where they could not understand or remember the words, they used lexical fillers, such as “something” or “什么” (“something” in Chinese), to fill in the gaps (see examples 1 and 2 below). Moreover, some participants could understand the syntactic structures of the sentence and fill the gaps with the words that correspond to the missing part of speech, as shown in example 3.


1. 今年冬天很冷，可是没有下雪 (stimulus sentence)

Winter in this year was very cold, but it did not snow.

今年something很冷，可是没有下雪 (s06, intermediate-level).
 

Something in this year was very cold, but it did not snow.


2. 图书馆在剬园旁边 (stimulus sentence)

The library is next to the park.

图书馆在什么旁边 (s11, advanced-level).

The library is next to something.

3. 晚上我想跟朋友一起去跑步 (stimulus sentence)

Tonight I want to run together with my friend.

什么什么时候我和我朋友去跑步 (s21, beginning-level).

A time I run with my friend.
 

A few L2 participants said that sometimes they would paraphrase in their responses when they understood the meaning of the sentence but could not remember the exact words in the sentence. As shown in the example 4, the L2 participant understood the general gist of the sentence, but probably missed the degree modifier for the adjective. Therefore, he replaced the word “非常” (very) with “真” (really) in his response. Two lower-level L2 participants reported that they guessed either the structure of the sentence based on the phrasing or a few words after the part they recognized.


4. 这件衣服非常便宜 (stimulus sentence)

This piece of clothing is very cheap.

这件衣服真便宜 (s23, advance-level).

This piece of clothing is really cheap.
 

We found that L2 participants employed one type of test-wiseness strategy imitating the sounds on the EI test. Many L2 learners at higher-proficiency levels reported that they employed two approaches to complete the EI test. They first tried to comprehend the meaning of the sentence. If they could understand it, they would repeat what they heard. If they could not understand it, they would imitate the sounds of the words. A response example is provided below.


If I understood what was said, it was not hard for me to just recreate it in my head and repeat it. However, if there were phrases or words used that I had never heard before, I sometimes had to refer solely to my auditory memory to try and repeat what was said (s11, advanced-level).
 

Unlike guessing that involves certain levels of L2 processing based on known information, imitation of sounds relies solely on participants’ auditory memory. This strategy is considered to be construct-irrelevant. There were more L2 learners at higher-proficiency levels reported conscious use of this strategy.

Overall, there was a relative increase in frequencies across proficiency levels for the following strategies: approach strategies of getting the main message of the sentence out and controlling the accuracy of the language, cognitive strategies of comprehending the meaning of the sentence, recognizing familiar words, phrases, or structures, translating, rehearsing the sentence before repetition, and connecting to daily scenarios, communication strategies of paraphrasing and using lexical fillers, and the test-wiseness strategy imitating the sounds.



Strategy Use and Test Performance

To address the second research question about the effects of strategy use on the EI test performance, we conducted linear mixed-effects regression analyses to examine whether the total number of different types of strategies contributed to the EI scores. The dependent variable was EI score on each individual item, and item and participant served as random effects. Table 4 presents the statistics of the linear mixed-effects models. First, an empty model was performed to evaluate the appropriateness of treating item and participant as random effects (see Model I statistics in Table 4). The empty model included only the random effects. The intercepts of the random effects varied considerably between the items (σ2 = 0.29, SD = 0.053) and between the participants (σ2 = 1.13, SD = 1.06), suggesting the need to treat these two variables as random effects. Next, participant proficiency level, item length, and item complexity level were added to the empty model to examine the main effects of participants’ language ability and task features on the EI scores (Model II). The results of the comparison between the two models showed an improvement in Model II (Δ −2LL = 117.79, Δdf = 6, p < 0.001). Lastly, total numbers of the five different types of strategies were added to the model to evaluate the effects of strategy use on the EI performance (Model III). Model III yielded a better fit (Δ −2LL = 13.84, Δdf = 5, p = 0.02), thus it was used as the final model. The final model explained 69.2% of the EI score variance. Participant proficiency level, item length, and item complexity level accounted for 51.5% of the variance, whereas total numbers of different types of strategies accounted for 4.8% of the variance. Participants at higher-proficiency levels performed better than lower-proficiency participants: native speakers had on average higher scores (β = 2.37, p < 0.001) than advanced-level learners, advanced-level learners received higher scores (β = 1.56, p < 0.001) than intermediate-level learners, and intermediate-level learners scored higher (β = 0.74., p < 0.001) than beginning-level learners. Overall the participants had lower performance when repeating EI sentences with 12 syllables (β = − 0.53, p < 0.001) and targeting intermediate-level (β = − 0.39, p < 0.001) and advanced-level lexico-grammar (β = − 0.86, p < 0.001). Among the different types of strategies, the total number of cognitive strategies and metacognitive strategies had significant effects on the EI performance, with cognitive strategies having a positive effect (β = 0.27, p = 0.002) and metacognitive strategies having a negative effect (β = − 0.62, p = 0.008). In other words, higher-proficiency learners employed significantly more cognitive strategies, whereas lower-proficiency learners employed significantly more metacognitive strategies. Although other strategies did not yield statistical significance, participants who used more communication strategies (β = 0.26, p = 0.109) and approach strategies (β = 0.18, p = 0.228) were likely to have better performance on the EI test, but not if using test-wiseness strategies (β = − 0.12, p = 0.619).



TABLE 4. Statistics for the linear mixed-effects models: Models I, II, and III.
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DISCUSSION

This study investigated the nature of strategy use and its effect on the language performance of a Chinese EI test to provide construct validity evidence for EI tasks. Descriptive statistics revealed that participants used 15 different individual strategies on the EI test, representing five main strategy categories, that is, approach strategies, cognitive strategies, metacognitive strategies, communication strategies, and test-wiseness strategies. The cognitive strategy category was used the most frequently by the participants, followed by approach strategies, test-wiseness strategies, communication strategies, and metacognitive strategies. Most participants set the goals of either getting as many words repeated as possible or getting the main message of the sentence out to complete the EI test. When they were completing the test, they used cognitive strategies (e.g., understanding the meaning of the sentence, recognizing familiar words, phrases, or structures, or translating) to comprehend and retain the information in the sentences. L2 participants also used the metacognitive strategy prioritizing certain parts of the sentences to facilitate the completion of the test and utilized communication strategies (e.g., using lexical fillers and paraphrasing) to deal with any breakdowns. Since the EI test presented no difficulties for native speakers (as shown by their perfect scores on the test), there was no need for them to employ the reported metacognitive and communication strategies. Native speakers only used approach strategies to set the goals for the test and cognitive strategies to help them comprehend and memorize the sentences. In contrast, L2 participants employed a greater and wider range of strategies to compensate for their insufficient L2 knowledge when completing the EI test. Similar to previous research that higher-proficiency L2 learners were more aware of the strategies they used and why they used them (Chamot et al., 1988; Green and Oxford, 1995), higher-proficiency L2 participants in this study also recalled more conscious use of strategies and how they employed the strategies to complete the test.

Among all the reported strategies, many of these strategies could be found in the test-taking strategies employed for completing common listening and speaking tasks. For example, L2 learners used strategies of translating, paraphrasing, using lexical fillers, and guessing when responding to independent and integrated speaking tasks (e.g., Swain et al., 2009). They used strategies of listening for key words, connecting to daily scenarios, translating when completing listening comprehension tasks (e.g., Vandergrift, 1997). Other strategies, such as understanding the meaning of the sentence and recognizing familiar words, phrases, or structures, involve the operation of listening and speaking skills as well as the entailed language processing (e.g., the comprehension of certain vocabulary or grammar); thus, they are expected strategies relevant to the EI construct. In addition, lower-proficiency participants tended to focus on individual words, whereas higher-proficiency participants were able to deal with sentence-level processing. This aligns with previous observations of the different ways of processing by L2 learners at various proficiency levels on listening and speaking tasks (Buck, 2001; Field, 2011). These findings provide evidence to suggest that EI taps into the processes of comprehending and reproducing speech in ways similar to other listening and speech tasks.

That said, due to the repetitive nature of EI, we also observed a test-wiseness strategy unique to EI, especially among higher-proficiency learners. That is, L2 participants tried to imitate the sounds of the words without comprehension after they failed to understand the sentences. Since this strategy does not require linguistic skills and knowledge of the target language, it can be considered construct-irrelevant. This observation seemed to support some researchers’ concerns that EI elicit mere rote memorization of individual sounds. However, a negative trend of using the test-wiseness strategy on the EI performance was found in the linear mixed-effects analyses. This indicates that the utilization of the test-wiseness strategy generally does not help participants receive higher scores on the EI test. Based on our observation in the data, many of the imitated sounds were unintelligible. These suggest that test users need not be overly concerned about the effect of this test-wiseness strategy on EI score interpretation.

This study also addressed whether strategy use had effects on EI test performance. Linear mixed-effects models indicate that the total number of cognitive strategies used had a significant, positive effect on the EI scores, while the total number of metacognitive strategies had a significant, negative effect on the EI scores. In other words, more strategies pertaining to the meaningful processing and understanding of the sentence would help participants receive higher scores on the EI test. In contrast, more strategies prone to the reliance on the short-term memory would lead to lower scores on the EI test. As reported by some of the beginning- and intermediate-level participants, they prioritized either the beginning or the end part of the sentences when completing the test. Since the beginning or the last few words in the sentences are easy to be held in short-term memory, it is possible that the participants repeated the words without actually understanding the meaning of those words. However, the negative effect of the metacognitive strategies on EI performance provides evidence in support of the use of EI for assessing general language proficiency, as only strategies require the use of linguistic knowledge and skills in the target language would lead to better performance on the test.

Moreover, we found that the greatest proportion of EI score variance was explained by participants’ proficiency levels and item difficulty levels, while strategy use only contributed to a small proportion of EI score variance. Bachman (1990) pointed out that the factors affecting performance on language tests are language ability, individual characteristics of test takers, characteristics of the test method or test tasks, and error of measurement. Among the three types of systematic sources of variability, language ability was the central factor accounting for the variation of test scores. This is consistent with the main effect of proficiency level on EI performance found in the study. This lends support to EI as an indicator of participants’ language proficiency. In addition, previous studies suggested that sentence complexity and sentence lengths are two major factors contributing to the difficulty levels of EI items (e.g., Ortega et al., 2002; Graham et al., 2010; Yan et al., 2016). L2 participants had lower performances when the sentence length increased and when the sentence contained advanced vocabulary and grammar. This further supports that it requires a sufficient level of language proficiency to be able to perform well on the EI test. Moreover, as strategy use is only one part of the characteristics of test takers, it makes sense that strategy use only accounted for a small proportion of EI score variance.

Taken together, the findings suggest that EI scores are valid indicators of participants’ language proficiency. The use of strategies pertaining to the processing and comprehending of the sentences are integral to the successful completion of the EI test, while strategies rely on rote memorization are marginal and detrimental to the test performance.



CONCLUSION

This study examined the nature of strategy use and its effect on the language performance of a Chinese EI test. The results revealed that both L2 and native speakers of Chinese utilized different types of strategies to comprehend and reproduce the stimulus sentences in order to complete the EI test. There are some overlaps between the reported strategies and the common strategies test takers would use for listening and speaking tasks. In addition, cognitive strategies that help the processing of the stimulus sentences contributed positively to the performances on the EI test, whereas metacognitive strategies that allow to focus on only a small chunk of the stimulus sentences contributed negatively to the EI performances. Although some L2 participants imitated the sounds without comprehension, this test-wiseness strategy only had a small effect and generally did not contribute to higher scores on the EI test. These findings provide validity evidence that EI taps into the processing and production of the target language rather than rote memorization of individual sounds.

As an exploratory study, this study utilized a questionnaire to elicit strategy use on EI tasks. Although questionnaires are useful in obtaining a general understanding of test-taking processes and strategies, they could only elicit a partial list of all strategies. It is possible that some strategies participants employed on the EI test were not reported in the questionnaires. To further understand test-taking processes and strategies on EI tasks, other forms of verbal reports, such as stimulated recall, can be conducted to reveal more details on the strategy use for EI tasks. The study observed certain overlaps of strategies between EI and integrated listen-to-speak tasks, both of which requires listening and speaking skills. Future research on the comparison of strategies employed on EI versus integrated listen-to-speak tasks may be helpful to elucidate the linguistic constructs measured by EI. Moreover, this study only examined strategy use by a small number of participants. Although small sample size is common for studies on less commonly taught languages in the US, such as Chinese, a more generalizable conclusion can benefit from a larger number of participants.

The limitations notwithstanding, this study offered a process-oriented perspective to understand the constructs of EI tasks. The findings in this study can provide supporting evidence for the construct validity of EI. That is, EI, as a valid language proficiency measure, assesses speech comprehension and production of the target language.



DATA AVAILABILITY STATEMENT

The elicited imitation test of Chinese used in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found at: IRIS (https://www.iris-database.org/iris/app/home/detail?id=york:938753).



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Institutional Review Board Office at the University of Illinois at Urbana-Champaign. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

YL designed the study, performed the experiment, analyzed the data, and wrote and edited the manuscript. XY supervised the research, reviewed the results, provided feedback, and revised the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

This article was supported by Wake Forest University’s Open Access Publishing Fund.



ACKNOWLEDGMENTS

We would like to thank the reviewers for their constructive comments.



FOOTNOTES

1The full test is available on IRIS (https://www.iris-database.org/iris/app/home/detail?id=york:938753), including test items, test instructions, item recordings, and the grading rubric.



REFERENCES

 ACTFL (2012). ACTFL Proficiency Guidelines 2012. American Council on the Teaching of Foreign Languages. Available at: https://www.actfl.org/sites/default/files/guidelines/ACTFLProficiencyGuidelines2012.pdf

 AERA, APA, and NCME (2014). Standards for Educational and Psychological Testing. United States: American Educational Research Association.

 Alderson, J. C. (2000). Assessing reading. Germany: Ernst Klett Sprachen.

 Anwyl-Irvine, A. L., Massonié, J., Flitton, A., Kirkham, N. Z., and Evershed, J. K. (2019). Gorilla in our midst: an online behavioural experiment builder. Behav. Res. Methods 52, 388–407. doi: 10.3758/s13428-019-01237-x 

 Bachman, L. F. (1990). Fundamental Considerations in Language Testing. Oxford, UK: Oxford University Press.

 Barkaoui, K., Brooks, L., Swain, M., and Lapkin, S. (2013). Test-takers’ strategic behaviors in independent and integrated speaking tasks. Appl. Linguis. 34, 304–324. doi: 10.1093/applin/ams046

 Bates, D., Maechler, M., Bolker, B. M., and Walker, S. (2015). Fitting linear mixed-effects models using lme4. J. Stat. Softw. 67, 1–48. doi: 10.3929/ethz-b-000105397

 Bernstein, J., Van Moere, A., and Cheng, J. (2010). Validating automated speaking tests. Lang. Test. 27, 355–377. doi: 10.1177/0265532210364404

 Bley-Vroman, R., and Chaudron, C. (1994). “Elicited imitation as a measure of second-language competence,” in Research Methodology in second-Language Acquisition. eds. A. Mackey and S. Gass (United States: Lawrence Erlbaum), 245–261.

 Bowden, H. W. (2016). Assessing second-language oral proficiency for research. Stud. Second. Lang. Acquis. 38, 647–675. doi: 10.1017/s0272263115000443

 Bowles, M. A. (2011). Measuring implicit and explicit linguistic knowledge. Stud. Second. Lang. Acquis. 33, 247–271. doi: 10.1017/s0272263110000756

 Bruen, J. (2001). Strategies for success: profiling the effective learner of German. Foreign Lang. Ann. 34, 216–225. doi: 10.1111/j.1944-9720.2001.tb02403.x

 Brunfaut, T., and McCray, G. (2015). Looking into test-takers’ cognitive processes whilst completing reading tasks: a mixed-method eye-tracking and stimulated recall study. ARAGs research reports online (no. AR/2015/001). British Council. Available at: https://www.britishcouncil.org/sites/default/files/brunfaut_and_mccray_report_final_0.pdf

 Brysbaert, M., and Stevens, M. (2018). Power analysis and effect size in mixed effects models: A tutorial. Journal of. J. Cognit. 1:9. doi: 10.5334/joc.10 

 Buck, G. (2001). Assessing Listening. United Kingdom: Cambridge University Press.

 Chamot, A. M., Kupper, L., and Impink-Hernandez, M. (1988). A Study of Learning Strategies in Foreign Language Instruction: Findings of the Longitudinal Study. McLean, VA: Interstate Research Associates.

 Chaudron, C., Nguyen, H., and Prior, M. (2005). Manual for the Vietnamese Elicited Imitation test. Hawaii: National Foreign Language Resource Center, University of Hawaii.

 Cohen, A. D. (2006). The coming of age of research on test-taking strategies. Lang. Assess. Q. 3, 307–331. doi: 10.1080/15434300701333129

 Cohen, A. D. (2013). “Using test-wiseness strategy research in task development,” in The Companion to Language Assessment. ed. A. J. Kunnan (United States: Wiley and Sons), 893–905.

 Cohen, A. D. (2014). Strategies in Learning and using a second Language. United States: Routledge.

 Davis, L., and Norris, J. (2021). Developing an innovative elicited imitation task for efficient English proficiency assessment. ETS Res. Rep. Series 2021, 1–30. doi: 10.1002/ets2.12338

 Dreyer, C., and Oxford, R. (1996). “Learning strategies and other predictors of ESL proficiency among Afrikaans speakers in South Africa,” in Language Learning Strategies Around the World: Cross-Cultural Perspectives. ed. R. Oxford (Hawaii: National Foreign Language Resource Center), 61–74.

 Ellis, R. (2005). Measuring implicit and explicit knowledge of a second language: A psychometric study. Stud. Second. Lang. Acquis. 27, 141–172. doi: 10.1017/S0272263105050096

 Erlam, R. (2006). Elicited imitation as a measure of L2 implicit knowledge: An empirical validation study. Appl. Linguis. 27, 464–491. doi: 10.1093/applin/aml001

 Fernandez, C. J. (2018). Behind a spoken performance: test takers’ strategic reactions in a simu- lated part 3 of the ielts speaking test. Lang.Testing Asia 8, 1–20.

 Field, J. (2011). “Cognitive validity,” in Examining Speaking: Research and Practice in Assessing second Language Speaking. ed. L. Taylor (United States: Cambridge University Press), 65–111.

 Fraser, C., Bellugi, U., and Brown, R. (1963). Control of grammar in imitation, comprehension, and production. J. Verbal Learn. Verbal Behav. 2, 121–135. doi: 10.1016/s0022-5371(63)80076-6

 Gaillard, S., and Tremblay, A. (2016). Linguistic proficiency assessment in second language acquisition research: The elicited imitation task. Lang. Learn. 66, 419–447. doi: 10.1111/lang.12157

 Gass, S. M., and Mackey, A. (2013). Stimulated Recall Methodology in second Language Research. United States: Routledge.

 Gordon, C. (1987). The effect of Testing Method on Achievement in reading Comprehension Tests in English as a Foreign Language. MA Thesis. Ramat Aviv, Israel: Tel Aviv University.

 Graham, C. R., McGhee, J., Millard, B., Prior, M. T., Watanabe, Y., and Lee, S. (2010). “The role of lexical choice in elicited imitation item difficulty,” in Selected Proceedings of the 2008 Second Language Research Forum. ed. M. T. Prior (United States: Cascadilla Proceedings Project), 57–72.

 Green, J. M., and Oxford, R. (1995). A closer look at learning strategies, L2 proficiency, and gender. TESOL Q. 29, 261–297. doi: 10.2307/3587625

 Henning, G. (1983). Oral proficiency testing: comparative validities of interview, imitation, and completion methods. Lang. Learn. 33, 315–332. doi: 10.1111/j.1467-1770.1983.tb00544.x

 Huang, L.-S. (2013). Cognitive processes involved in performing the IELTS speaking test: respondents’ strategic behaviours in simulated testing and non-testing contexts. IELTS Res. Rep. Online Series 1, 1–51.

 Huang, H.-T. D. (2016). Test-taking strategies in L2 assessment: The test of English for international communication speaking test. Percept. Mot. Skills 123, 64–90. doi: 10.1177/0031512516660699 

 Ishikawa, L., Hall, K., and Settles, B. (2016). The Duolingo English test and academic English. Technical report, Duolingo DRR. Available at: englishtest.duolingo.com/resources (January 16, 2016).

 Jensen, E. D., and Vinther, T. (2003). Exact repetition as input enhancement in second language acquisition. Lang. Learn. 53, 373–428. doi: 10.1111/1467-9922.00230

 Kim, Y., Tracy-Ventura, N., and Jung, Y. (2016). A measure of proficiency or short-term memory? Validation of an elicited imitation test for SLA research. Mod. Lang. J. 100, 655–673. doi: 10.1111/modl.12346

 Kostromitina, M., and Plonsky, L. (2021). Elicited imitation tasks as a measure of L2 proficiency: A meta-analysis. Stud. Second. Lang. Acquis. 1, 1–26. doi: 10.1017/s0272263121000395

 Li, Y., Wen, X., and Xie, T. (2014). CLTA 2012 survey of college-level Chinese language programs in North America. J. Chin. Lang. Teach. Assoc. 49, 1–49.

 Markman, B. R., Spilka, I. V., and Tucker, G. R. (1975). The use of elicited imitation in search of an interim French grammar. Lang. Learn. 25, 31–41. doi: 10.1111/j.1467-1770.1975.tb00107.x

 Mozgalina, A. (2015). Applying an Argument-based Approach for Validating Language Proficiency Assessments in second Language Acquisition Research: The Elicited Imitation test for Russian. Doctoral Dissertation. Washington, DC: Georgetown University.

 Naiman, N. (1974). The use of elicited imitation in second language acquisition research. Bilingualism 2, 1–37.

 Nakatani, Y. (2006). Developing an oral communication strategy inventory. Mod. Lang. J. 90, 151–168. doi: 10.1111/j.1540-4781.2006.00390.x

 Okura, E., and Lonsdale, D. (2012). “Working memory’s Meager Involvement in Sentence Repetition Tests.” in Proceedings of the 34th Annual Conference of the Cognitive Science Society. eds. N. Miyake, D. Peebles, and R. P. Cooper (United States: Cognitive Science Society), 2132–2137.

 Ortega, L., Iwashita, N., Norris, J. M., and Rabie, S. (2002). An Investigation of Elicited Imitation Tasks in Crosslinguistic SLA Research. Toronto, Canada: Second Language Research Forum.

 Oxford, R. L., and Burry-Stock, J. A. (1995). Assessing the use of language learning strategies worldwide with the ESL/EFL version of the strategy inventory for language learning (SILL). System 23, 1–23. doi: 10.1016/0346-251x(94)00047-a

 Oxford, R. L., and Ehrman, M. E. (1995). Adults’ language learning strategies in an intensive foreign language program in the United States. System 23, 359–386. doi: 10.1016/0346-251x(95)00023-d

 Park, G. P. (1997). Language learning strategies and English proficiency in Korean university students. Foreign Lang. Ann. 30, 211–221. doi: 10.1111/j.1944-9720.1997.tb02343.x

 Park, H. I., Solon, M., Henderson, C., and Dehghan-Chaleshtori, M. (2020). The roles of working memory and oral language abilities in elicited imitation performance. Mod. Lang. J. 104, 133–151. doi: 10.1111/modl.12618

 Phakiti, A. (2003). A closer look at the relationship of cognitive and metacognitive strategy use TOEFL reading achievement test performance. Lang. Test. 20, 26–56. doi: 10.1191/0265532203lt243oa

 Prutting, C. A., Gallagher, T. M., and Mulac, A. (1975). The expressive portion of the nsst compared to a spontaneous language sample. J. Speech Hear. Disord. 40, 40–48. doi: 10.1044/jshd.4004.544b 

 Purpura, J. E. (1999). Learner Strategy use and Performance on Language Tests: A Structural Equation Modeling Approach. United States: Cambridge University Press.

 R Core Team (2019). R: A Language and Environment for Statistical Computing. Vienna, Austria: R Foundation for Statistical Computing. Available at: http://www.R-project.org/ (Accessed July 05, 2019).

 Slobin, D., and Welsh, C. A. (1973). “Elicited imitation as a research tool in developmental psycholinguistics,” in Studies of child Language Development. eds. C. Ferguson and D. Slobin (United States: Holt Rinehart and Winston), 485–489.

 Song, X. (2005). Language Learner Strategy use and English Proficiency on the Michigan English Language Assessment Battery. Vol. 3. Canada: Queen’s University.

 Spada, N., Shiu, J. L. J., and Tomita, Y. (2015). Validating an elicited imitation task as a measure of implicit knowledge: comparisons with other validation studies. Lang. Learn. 65, 723–751. doi: 10.1111/lang.12129‌

 Storey, P. (1997). Examining the test-taking process: a cognitive perspective on the discourse cloze test. Lang. Test. 14, 214–231. doi: 10.1177/026553229701400205

 Suzuki, Y., and DeKeyser, R. (2015). Comparing elicited imitation and word monitoring as measures of implicit knowledge. Lang. Learn. 65, 860–895. doi: 10.1111/lang.12138

 Swain, M., Huang, L. S., Barkaoui, K., Brooks, L., and Lapkin, S. (2009). The speaking section of the TOEFL IBT™(SSTIBT): test-takers’ reported strategic behaviors. ETS Res. Rep. Series 2009, 1–118. doi: 10.1002/j.2333-8504.2009.tb02187.x

 Tracy-Ventura, N., McManus, K., Norris, J. M., and Ortega, L. (2014). ““Repeat as much as you can”: elicited imitation as a measure of oral proficiency in L2 French,” in Measuring L2 Proficiency: Perspectives from SLA. eds. P. Leclercq, H. Hilton, and A. Edmonds (United Kingdom: Multilingual Matters), 143–166.

 Trofimovich, P., and Baker, W. (2007). Learning prosody and fluency characteristics of second language speech: The effect of experience on child learners’ acquisition of five suprasegmentals. Appl. Psycholinguist. 28, 251–276. doi: 10.1017/s0272263106060013

 Underhill, N. (1987). Testing Spoken Language: A Handbook of oral Testing Techniques, Cambridge, UK: Cambridge University Press.

 Van Hell, J. G., and Tokowicz, N. (2010). Event-related brain potentials and second language learning: syntactic processing in late L2 learners at different L2 proficiency levels. Second. Lang. Res. 26, 43–74. doi: 10.1177/0267658309337637

 Vandergrift, L. (1997). The comprehension strategies of second language (French) listeners: A descriptive study. Foreign Lang. Ann. 30, 387–409. doi: 10.1111/j.1944-9720.1997.tb02362.x

 Vinther, T. (2002). Elicited imitation: A brief overview. Int. J. Appl. Linguist. 12, 54–73. doi: 10.1111/1473-4192.00024

 West, D. E. (2012). Elicited imitation as a measure of morphemic accuracy: Evidence from l2 Spanish. Lang. Cognit. 4, 203–222. doi: 10.1515/langcog-2012-0011

 Wu, S. L., and Ortega, L. (2013). Measuring global oral proficiency in SLA research: A new elicited imitation test of L2 Chinese. Foreign Lang. Ann. 46, 680–704. doi: 10.1111/flan.12063

 Yan, X., Lei, Y., and Shih, C. (2020). A corpus-driven, curriculum-based Chinese elicited imitation test in US universities. Foreign Lang. Ann. 53, 704–732. doi: 10.1111/flan.12492

 Yan, X., Maeda, Y., Lv, J., and Ginther, A. (2016). Elicited imitation as a measure of second language proficiency: A narrative review and meta-analysis. Lang. Test. 33, 497–528. doi: 10.1177/0265532215594643

 Yang, H.-C., and Plakans, L. (2012). Second language writers’ strategy use and performance on an integrated Reading-listening-writing task. TESOL Q. 46, 80–103. doi: 10.1002/tesq.6

 Yoon, S. (2010). English Syllable confusion and Imitation in Korean Bilingual and Monolingual children and Adults. Doctoral Dissertation. Champaign, IL: University of Illinois at Urbana-Champaign.

 Yoshida-Morise, Y. (1998). “The use of communication strategies in language proficiency interviews,” in Talking and Testing: Discourse Approaches to the Assessment of oral Proficiency. eds. R. Young and A. W. He (Netherlands: John Benjamins Publishing), 205–238.


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Lei and Yan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-917168-t004.jpg
Model I: Empty Model Il: Main Model lll: Main + Strategy use
s SE sig. 1] SE sig. 1] SE sig.
intercept 272 020 e 231 018 s 169 030 e
Fixed effects
Participant level Intermediate 074 026 - 078 023 bl
Advanced 1.56 026 e 127 028 s
Native 237 025 - 2.40 0.23 g
ftem length: 12 syllables -053 007 s -053 007 e
tem level Intermediate -0.39 010 e -0.39 010 R
Advanced -0.86 0.10 e -0.86 010 e
Approach strategies 018 015 0228
Cognitive strategies 027 0.09 0.002%*
Metacognitive strategies -062 024 0008+
Communication strategies 026 016 0109
Test-wiseness strategies -0.12 023 0619
Random effects Variance sD Variance D Variance sD
Participant 113 1.06 027 052 017 041
item 029 0.53 0.09 0.30 0.09 0.30
~2*loglikehood 58216 57037 5689.9

Participants

12, items n=72. *p <0.01 and **%p £0.001.





OPS/images/fpsyg-13-917168-t002.jpg
Participant level

Strategy type Raw Frequency (Mean) _—
Beginning (n = 10) Intermediate (n = 7) Advanced (n = 7) Native (n = 8)
Approach 12(1.20) 7(1.00) 9(1.29) 11(1.38) 39
Cognitive 19(1.90) 13(1.86) 17 (2.43) 10(1.25) 59
Metacognitive 3(0.30) 2(029) 0(0.00) 0(0.00) 5
Communication 3(0.30) 3(043) 3(0.43) 0(0.00) 9
Test-wiseness 1(0.10) 3(043) 6(0.86) 0(0.00) 10
Total 38 (3.80) 28 (4.00) 35 (5.00) 21(2.63) 122





OPS/images/fpsyg-13-917168-t003.jpg
Individual strategy

Approach strategies
1. Getting as many words repeated as possible
2. Getting the main message of the sentence out
3. Controlling the accuracy of the language
Cognitive strategies
4. Comprehending the meaning of the sentence
5. Recognizing familiar words, phrases, or structures
6. Listening for key words, phrases, o structures
7. Translating
8. Rehearsing the sentence before repetition
9. Connecting to daily scenarios
10. Chunking the sentence into smaller parts
Metacognitive strategies
1. Prioritizing certain parts of the sentence
Communication strategies
12. Paraphrasing
13. Using lexical filers
14. Guessing

Test-wiseness strategies
15. Imitating the sounds

Beginning (n = 10)

7(0.70)
4(0.40)
1(0.10)

6(0.60)
5(0.50)
2(0.20)
2(0.20)
1(0.10)
0(0.00)
3(030)

3(030)

1(0.10)
1(0.10)
1(0.10)

1(0.10)

Participant Level

Raw Frequency (Mean)

Intermediate (n = 7)

3(0.43)
3(0.43)
1(0.14)

3(043)
4(0.57)
3(043)
1(0.14)
2(029)
0(0.00)
0(0.00)

2(029)

1(0.14)
1(0.14)
1(0.14)

3(0.49)

Advanced (n = 7)

Native (n = 8)

3(0.38)
6(0.75)
2(0.25)

5(063)
0(0.00)

0(0.00)
0(0.00)
0(0.00)

0(0.00)

Total

15
18

@

wro o~





OPS/xhtml/Nav.xhtml




Contents





		Cover



		An Exploratory Study of Strategy Use on Elicited Imitation Tasks



		Introduction



		Literature Review



		Elicited Imitation as a Measure of Second Language Proficiency



		Test-Taking Strategies as Evidence for Construct Validity









		Materials and Methods



		Participants



		Instruments



		Procedure



		Grading and Coding



		Statistical Analyses









		Results



		Strategy Use Across Proficiency Levels



		Strategy Use and Test Performance









		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Footnotes



		References



















OPS/images/fpsyg-13-917168-g001.jpg
0.86

Mean Strategy Use

0.430.43 0.43'
0|

0.10)
0.00 0.00

Approach Cognitive Metacognitive Communication Test-wiseness

Strategy

Participant Level

W sesinning
B ntermediate
1 Advanced

Native





OPS/images/fpsyg-13-917168-t001.jpg
Participant level N Mean Median sD Lower 95% Cl Upper 95% CI

Beginning 10 116.90 125 46.72 83.49 150.31
Intermediate 7 170.29 161 60.56 114.28 226.30
Advanced 7 229.29 221 27.87 203.52 256.06
Native 8 287.75 288 071 287.16 288.34





OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

An Exploratory Study of Strategy Use
on Elicited Imitation Tasks









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology





