& frontiers | Research Topics

Reading and writing skills:
Cognitive, emotional,
creative, and digital
approaches

Edited by
Maria Isabel de Vicente-YagUe Jara, Elena Jiménez-Pérez,
Pedro Garcia Guirao and Olivia Lopez Martinez

Published in
Frontiers in Psychology
Frontiers in Education



https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/research-topics/20895/reading-and-writing-skills-cognitive-emotional-creative-and-digital-approaches#overview
https://www.frontiersin.org/research-topics/20895/reading-and-writing-skills-cognitive-emotional-creative-and-digital-approaches#overview
https://www.frontiersin.org/research-topics/20895/reading-and-writing-skills-cognitive-emotional-creative-and-digital-approaches#overview
https://www.frontiersin.org/research-topics/20895/reading-and-writing-skills-cognitive-emotional-creative-and-digital-approaches#overview
https://www.frontiersin.org/journals/education

& frontiers | Research Topics

FRONTIERS EBOOK COPYRIGHT STATEMENT

The copyright in the text of individual
articles in this ebook is the property
of their respective authors or their
respective institutions or funders.
The copyright in graphics and images
within each article may be subject

to copyright of other parties. In both
cases this is subject to a license
granted to Frontiers.

The compilation of articles constituting
this ebook is the property of Frontiers

Each article within this ebook, and the
ebook itself, are published under the
most recent version of the Creative
Commons CC-BY licence. The version
current at the date of publication of
this ebook is CC-BY 4.0. If the CC-BY
licence is updated, the licence granted
by Frontiers is automatically updated
to the new version

When exercising any right under

the CC-BY licence, Frontiers must be
attributed as the original publisher
of the article or ebook, as applicable.

Authors have the responsibility of
ensuring that any graphics or other
materials which are the property of
others may be included in the CC-BY
licence, but this should be checked
before relying on the CC-BY licence
to reproduce those materials. Any
copyright notices relating to those
materials must be complied with.

Copyright and source
acknowledgement notices may not
be removed and must be displayed
in any copy, derivative work or partial
copy which includes the elements

in question

All copyright, and all rights therein,
are protected by national and
international copyright laws. The
above represents a summary only.
For further information please read
Frontiers” Conditions for Website Use
and Copyright Statement, and the
applicable CC-BY licence.

ISSN 1664-8714
ISBN 978-2-8325-4095-4
DOI10.3389/978-2-8325-4095-4

Frontiers in

December 2023

About Frontiers

Frontiers is more than just an open access publisher of scholarly articles: it is
a pioneering approach to the world of academia, radically improving the way
scholarly research is managed. The grand vision of Frontiers is a world where
all people have an equal opportunity to seek, share and generate knowledge.
Frontiers provides immediate and permanent online open access to all its
publications, but this alone is not enough to realize our grand goals.

Frontiers journal series

The Frontiers journal series is a multi-tier and interdisciplinary set of open-
access, online journals, promising a paradigm shift from the current review,
selection and dissemination processes in academic publishing. All Frontiers
journals are driven by researchers for researchers; therefore, they constitute
a service to the scholarly community. At the same time, the Frontiers journal
series operates on a revolutionary invention, the tiered publishing system,
initially addressing specific communities of scholars, and gradually climbing
up to broader public understanding, thus serving the interests of the lay
society, too.

Dedication to quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely
collaborative interactions between authors and review editors, who include
some of the world's best academicians. Research must be certified by peers
before entering a stream of knowledge that may eventually reach the public
- and shape society; therefore, Frontiers only applies the most rigorous

and unbiased reviews. Frontiers revolutionizes research publishing by freely
delivering the most outstanding research, evaluated with no bias from both
the academic and social point of view. By applying the most advanced
information technologies, Frontiers is catapulting scholarly publishing into

a new generation.

What are Frontiers Research Topics?

Frontiers Research Topics are very popular trademarks of the Frontiers
Jjournals series: they are collections of at least ten articles, all centered

on a particular subject. With their unique mix of varied contributions from
Original Research to Review Articles, Frontiers Research Topics unify the
most influential researchers, the latest key findings and historical advances
in a hot research area.

Find out more on how to host your own Frontiers Research Topic or
contribute to one as an author by contacting the Frontiers editorial office:


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/about/contact
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

& frontiers | Research Topics December 2023

Reading and writing skills:
Cognitive, emotional, creative,
and digital approaches

Topic editors

Maria Isabel de Vicente-Yague Jara — University of Murcia, Spain
Elena Jiménez-Pérez — University of Malaga, Spain

Pedro Garcia Guirao — WSB Universities, Poland

Olivia Lopez Martinez — University of Murcia, Spain

Citation

de Vicente-Yague Jara, M. |., Jiménez-Pérez, E., Garcia Guirao, P., Lépez Martinez, O.,
eds. (2023). Reading and writing skills: Cognitive, emotional, creative, and digital
approaches. Lausanne: Frontiers Media SA. doi: 10.3389/978-2-8325-4095-4

Frontiers in 2


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
http://doi.org/10.3389/978-2-8325-4095-4

& frontiers | Research Topics December 2023

Ta ble Of 07 Editorial: Reading and writing skills: cognitive, emotional,
creative, and digital approaches
Maria Isabel de Vicente-YagUe Jara, Pedro Garcia Guirao,
Elena del Pilar Jiménez-Pérez and Olivia Lopez Martinez

10 Mechanisms for Interpretative Cooperation: Fan Theories in
Virtual Communities
José Manuel de Amo and Anastasio Garcia-Roca

18 Validation of the Writing Strategies Questionnaire in the
Context of Primary Education: A Multidimensional
Measurement Model
Olga Arias-Gundin, Sara Real, Gert Rijlaarsdam and Paula Lopez

27 Beyond the Educational Context: Relevance of Intrinsic
Reading Motivation During COVID-19 Confinement in Spain
Raquel De Sixte, Inmaculada Fajardo, Amelia Mafia, Alvaro Jafiez,
Marta Ramos, Maria Garcia-Serrano, Federica Natalizi, Barbara Arfé
and Javier Rosales

41 Comparing the Effects of Stroke-Appearing and
Stroke-Disappearing on Learning the Order of Strokes in
Chinese Characters

Jon-Chao Hong, Kai-Hsin Tai, Ming-Yueh Hwang and Pei-Hsin Lin

50 Cognitive Strategies and Textual Genres in the Teaching and
Evaluation of Advanced Reading Comprehension (ARC)

Jesus-Nicasio Garcia-Sanchez and Judit Garcia-Martin

67 By Toutatis! Trainee Teachers’ Motivation When Using Comics
to Learn History
Juan Ramon Moreno-Vera, Santiago Ponsoda-Lopez de Atalaya and
Rubén Blanes-Mora

78 Implicit Teacher Theories Regarding the Argumentative
Commentary of Multimodal Texts in the Teaching of Spanish
as a Native and Foreign Language
Maria Teresa Caro Valverde, José Manuel de Amo Sanchez-Fortun
and Juana Celia Dominguez-Oller

96 The Importance of Phonological Awareness in Learning
Disabilities’ Prevention: Perspectives of Pre-School and
Primary Teachers
Lurdes Verissimo, Marisa Costa, Francisca Miranda, Catarina Pontes
and Isabel Castro

103 Vocabulary Repetition Following Multisensory Instruction Is
Ineffective on L2 Sentence Comprehension: Evidence From
the N40O
Reza Pishghadam, Haniyeh Jajarmi, Shaghayegh Shayesteh,

Azin Khodaverdi and Hossein Nassaji

Frontiers in 3


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

& frontiers | Research Topics

Frontiers in

114

125

138

147

161

170

181

191

203

238

252

257

December 2023

School Belonging and Reading Literacy: A Multilevel
Moderated Mediation Model

Yuting Tan, Zhengcheng Fan, Xiaoman Wei and Tao Yang

The Role of Digital Technologies to Promote Collaborative
Creativity in Language Education

Moisés Selfa-Sastre, Manoli Pifarré, Andreea Cujba, Laia Cutillas and
Enric Falguera

An Intervention in Reading Disabilities Using a Digital Tool
During the COVID-19 Pandemic

Irene Cadime, lolanda Ribeiro, Joana Cruz, Maria do Céu Cosme,
Diana Meira, Fernanda Leopoldina Viana and Sandra Santos

Investigating Effects of Small-Group Student Talk on the
Quiality of Argument in Chinese Tertiary English as a Foreign
Language Learners’ Argumentative Writing

Hui Helen Li and Lawrence Jun Zhang

From Text on Paper to Digital Poetry: Creativity and Digital
Literary Reading Practices in Initial Teacher Education
Moisés Selfa Sastre and Enric Falguera Garcia

The Image as Language: The Creation and the Use of the
Visual Message by Young University Students in Their
Communicative Social Activity

Alfredo Ramon-Verdu and José Victor Villalba-Gomez

Research on correlation between English writing self-efficacy
and psychological anxiety of college students
Bai Li

Contribution of oral narrative textual competence and
spelling skills to written narrative textual competence in
bilingual language-minority children and monolingual peers
Giulia Vettori, Lucia Bigozzi, Oriana Incognito and Giuliana Pinto

Digital literacy in the university setting: A literature review of
empirical studies between 2010 and 2021

Nieves Gutiérrez-Angel, Jesus-Nicasio Sanchez-Garcia,
Isabel Mercader-Rubio, Judit Garcia-Martin and Sonia Brito-Costa

The role of learner character strengths and classroom
emotions in L2 resilience

Fakieh Alrabai and Abdullah Alamer

Influence of performance in Spanish language and literature
on physical education and music grades
Esperanza Clares-Clares and Alberto Gomez-Marmol

Research on Papua, a digital tool with artificial intelligence in
favor of learning and linguistic attitudes towards the learning
of the English language in students of Spanish language as L1
Beatriz Pefia-Acufia and Rafael Crisman-Pérez


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

& frontiers | Research Topics December 2023

272 Predictors of Portuguese teachers’ use of Information and
Communication Technologies in literacy classes

Andreia Nunes, Teresa Limpo and Sdo Luis Castro

280 Investigating high schoolers’ L2 writing anxiety, L2 writing
self-efficacy, L2 writing self-regulated strategies, and L2
writing engagement: Relationships and mediator
Jie Zhou, Shusheng Wang and Junju Wang

289  The integration of affective characteristics of the family
environment for a more comprehensive explanatory model
of reading abilities
Andréanne Gagneé, Nathalie Bigras, Annie Charron and Julie Lemire

300 Analysis of pre-service teachers’ argumentation-based
academic writing process
Bekir Direkci, Serdar Akbulut, Bilal $Simsek, Mevlut GUlmez and
Emel Nalgacigil Copur

316  Psychometric properties and invariance of the self-efficacy
for writing scale in Peruvian high school students
Matilde Ledn-Gutiérrez, Wilter C. Morales-Garcia,
Mardel Morales-Garcia, Jania Jaimes-Soncco, Jacksaint Saintila and
Percy G. Ruiz Mamani

327  Academic literacy among the university students in Mexico
and Spain: A holistic perspective
Isolda Margarita Castillo-Martinez, Cynthia Patricia Cerros Regalado,
Leonardo David Glasserman-Morales and
Maria Soledad Ramirez-Montoya

341  Relationships among students’ reading habits, study skills,
and academic achievement in English at the secondary level

Nisar Abid, Sarfraz Aslam, Abdulelah A. Alghamdi and
Tribhuwan Kumar

351  Emotions and reading: When reading is the best way to
improve skills in adolescents

Elena del Pilar Jiménez-Pérez, Maria Isabel de Vicente-Yague Jara,
Manuel Ledn Urrutia and Pedro Garcia Guirao

357  The relationship between grammatical knowledge and
reading comprehension: A meta-analysis
Haoyuan Zheng, Xuecong Miao, Yang Dong and
Daniel-Chongbo Yuan

370  The promotion of critical reading through the digital
environment: A study on the virtual epitexts used to promote
children’s picturebooks
Rosa Tabernero-Sala and Maria Jesus Colén-Castillo

387  Alongitudinal study on sensitivity to symmetry in writing and
associations with early literacy abilities
Li Yin and Catherine McBride

Frontiers in 5


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

& frontiers | Research Topics

Frontiers in

395

405

418

428

437

452

465

473

December 2023

What spelling errors can tell us about the development of
processes involved in children’s spelling

Georgia Z. Niolaki, Alexandra Negoita, Janet |. Vousden,
Aris R. Terzopoulos, Laura Taylor and Jackie Masterson

Development and validation of a genre-based second
language (L2) writing self-efficacy scale
Jianhua Zhang, Lawrence Jun Zhang and Ye Zhu

Longitudinal contributions of morphological awareness,
listening comprehension, and gains in word reading fluency
to later word- and text-reading fluency

Jamie L. Metsala

A study on the emergence of sound-sign correspondence in
Italian-speaking 5-year-old pre-schoolers

Lucia Bigozzi, Oriana Incognito, Alice Mercugliano,
Diletta De Bernart, Lucia Botarelli and Giulia Vettori

Eye movements are stable predictors of word reading ability
in young readers

Andrea Strandberg, Mattias Nilsson, Per Ostberg and

Gustaf Oqvist Seimyr

Reliability, validity, and measurement invariance of a Chinese
handwriting legibility scale among primary students in central
China

Hong Lu, Xin Chen, Frederick K. S. Leung and Haode Zuo

Internet use predicts Chinese character spelling performance
of junior high school students: multiple mediating roles of
pinyin input proficiency and net-speak experience

Rong Luo, Yifan Peng and Jingjun Chen

Effects of cognitive task complexity and online planning on
second language learners’ argumentative writing
Ting Sophia Xu and Lawrence Jun Zhang


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

3 frontiers ‘ Frontiers in Psychology

‘ @ Check for updates

OPEN ACCESS

EDITED AND REVIEWED BY
Douglas F. Kauffman,

Medical University of the Americas,
United States

*CORRESPONDENCE
Maria Isabel de Vicente-YagUe Jara
isabelvyague@um.es

RECEIVED 17 August 2023
ACCEPTED 20 October 2023
PUBLISHED 27 November 2023

CITATION
Vicente-Yague Jara Ml de, Garcia Guirao P,
Jiménez-Pérez EdP and Lopez Martinez O
(2023) Editorial: Reading and writing skills:
cognitive, emotional, creative, and digital
approaches. Front. Psychol. 14:1279276.
doi: 10.3389/fpsyg.2023.1279276

COPYRIGHT

© 2023 Vicente-Yague Jara, Garcia Guirao,
Jiménez-Pérez and Lopez Martinez. 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.

Frontiersin Psychology

TYPE Editorial
PUBLISHED 27 November 2023
pol 10.3389/fpsyg.2023.1279276

Editorial: Reading and writing
skills: cognitive, emotional,
creative, and digital approaches

Maria Isabel de Vicente-Yague Jara'*, Pedro Garcia Guirao?,
Elena del Pilar Jiménez-Pérez® and Olivia Lopez Martinez*

!Department of Didactics of Language and Literature, University of Murcia, Murcia, Spain, 2Department
of Linguistics, WSB University in Wroctaw, Wroctaw, Poland, *Department of Didactics of Language, Art
and Sports, University of Malaga, Malaga, Spain, *Department of Didactics of Evolutionary and
Educational Psychology, University of Murcia, Murcia, Spain

KEYWORDS

reading, writing, cognitive, emotional, creative, digital

Editorial on the Research Topic
Reading and writing skills: cognitive, emotional, creative, and digital
approaches

Within the Research Topic “Reading and Writing Skills: Cognitive, Emotional, Creative,
and Digital Approaches”, 40 articles were published in the “Educational Psychology” section
of the following two journals in a continuous publication: Frontiers in Psychology and
Frontiers in Education. These are studies conducted in an educational context by researchers
from Italy, Portugal, Spain, the Netherlands, Poland, Sweden, the United Kingdom, the
United States, Canada, Peru, Mexico, Colombia, Turkey, Iran, China, Saudi Arabia, Pakistan,
Malaysia, and New Zealand.

The development of literacy, defined as the psycholinguistic and social components of
communication, is crucial in the educational context from primary school to university.
Although reading and writing are two well-studied pillars of education, this Research Topic
is currently interested in rethinking these educational processes, highlighting the cognitive,
emotional, creative, and digital needs that have emerged as a result of the pandemic, using a
multidisciplinary and holistic approach.

With confinement limits and social distancing measures, we are now trying to operate
flexibly in a new health situation resulting from the worldwide outbreak of COVID-19.
The growing “new normal” has reshaped instructors’ roles, techniques, and work schedules.
Similarly, increasing digital literacy and developing strategies for mastering new skills are
critical components of using, interpreting, communicating, and sharing information in this
environment. In addition, parental involvement in the student learning process impacts not
only academic success, but also a variety of emotional and social issues. In addition to the
changing role of teachers and the affective social impact of the family, literacy skills can be
useful in nurturing creativity.

Within this thematic perspective, the published articles have addressed the study of
literacy from a variety of perspectives that provide an in-depth look at the current diverse
educational landscape, as described below.

First, both reading comprehension and writing require the interaction of several
cognitive processes. If we start with the learning of these skills at an early age, we find the
studies “A longitudinal study on sensitivity to symmetry in writing and associations with

7 frontiersin.org
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early literacy abilities” (Yin and McBride); and “A study on the
emergence of sound-sign correspondence in Italian-speaking 5-year-
old pre-schoolers” (Bigozzi et al.).

Following the cognitive strategies involved in reading skills,
these are addressed in relation to morphological awareness,
grammatical knowledge, text genres, eye movements, school
belonging, academic achievement between linguistic and non-
linguistic subjects. This is the case of the articles entitled
“Longitudinal contributions of morphological awareness, listening
comprehension, and gains in word reading fluency to later
word- and text-reading fluency” (Metsala); “The relationship
between grammatical knowledge and reading comprehension: A
meta-analysis” (Zheng et al.); “Cognitive Strategies and Textual
Genres in the Teaching and Evaluation of Advanced Reading
Comprehension (ARC)” (Garcia-Sanchez and Garcia-Martin); “Eye
movements are stable predictors of word reading ability in young
readers” (Strandberg et al); “School Belonging and Reading
Literacy: A Multilevel Moderated Mediation Model” (Tan et al.);
“Relationships among students’ reading habits, study skills, and
academic achievement in English at the secondary level” (Abid
et al.); and “Influence of performance in Spanish language and
literature on physical education and music grades” (Clares-Clares
and Gémez-Méarmol).

In line with the articles on reading comprehension, the
study “Vocabulary Repetition Following Multisensory Instruction Is
Ineffective on L2 Sentence Comprehension: Evidence from the N400”
(Pishghadam et al.), which used electroencephalography to record
students’ electrophysiological neural activity, is also noteworthy.

Within this general background, learning difficulties in reading
are studied from both prevention and intervention perspectives in
“The Importance of Phonological Awareness in Learning Disabilities’
Prevention: Perspectives of Pre-School and Primary Teachers”
(Verissimo et al.); and “An Intervention in Reading Disabilities
Using a Digital Tool During the COVID-19 Pandemic” (Cadime
etal.).

Continuing with the teaching and learning of writing, the
relevance of writing strategies in the cognitive processes of
expression is studied in the articles “Validation of the Writing
Strategies Questionnaire in the Context of Primary Education: A
Multidimensional Measurement Model” (Arias-Gundin et al.); and
“What spelling errors can tell us about the development of processes
involved in children’s spelling” (Niolaki et al.).

In addition, the specific case of learning Chinese characters is
addressed in the study “Comparing the Effects of Stroke-Appearing
and Stroke-Disappearing on Learning the Order of Strokes in
Chinese Characters” (Hong et al.).; and “Reliability, validity, and
measurement invariance of a Chinese handwriting legibility scale
among primary students in central China” (Lu et al.).

Among the cognitive processes involved in writing, the
mental operations of reasoning, interpreting, and arguing are of
paramount importance in academic writing, as discussed in articles
such as “Analysis of pre-service teachers’ argumentation-based
academic writing process” (Direkci et al.); “Investigating Effects of
Small-Group Student Talk on the Quality of Argument in Chinese
Tertiary English as a Foreign Language Learners’ Argumentative
Writing” (Li and Zhang); “Implicit Teacher Theories Regarding the
Argumentative Commentary of Multimodal Texts in the Teaching
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of Spanish as a Native and Foreign Language” (Caro Valverde et
al.); and “Effects of cognitive task complexity and online planning on
second language learners’ argumentative writing” (Xu and Zhang).

In particular, the belief in one’s own ability to communicate
successfully through writing has been studied from the perspective
of self-efficacy in several published articles, as is the cases of
“Psychometric properties and invariance of the self-efficacy for
writing scale in Peruvian high school students” (Leon-Gutiérrez
et al.); and “Development and validation of a genre-based second
language (L2) writing self-efficacy scale” (Zhang et al.). Moreover,
self-efficacy can regulate anxiety and other emotional variables,
as seen in the articles “Research on correlation between English
writing self-efficacy and psychological anxiety of college students”
(L1); and “Investigating high schoolers’ L2 writing anxiety, L2 writing
self-efficacy, L2 writing self-regulated strategies, and L2 writing
engagement: Relationships and mediator” (Zhou et al.).

Second, regarding the emotional education approach in
language and literature teaching and learning processes, recent
and significant publications on this Research Topic stand out. In
recent years, a great deal of research has been published on reading
literacy. However, there are hardly any studies that link reading
literacy with emotional intelligence. In this line we find the article
“Emotions and reading: When reading is the best way to improve
skills in adolescents” (Jiménez-Pérez et al.), in which evidence
was obtained of a direct relationship between both variables,
especially in the experimental group in which the reading habit
was stimulated.

From a learner resilience perspective, the article “The role of
learner character strengths and classroom emotions in L2 resilience”
(Alrabai and Alamer) examines a theory-based model to explain
how trait emotional intelligence and language learner effort, as two-
character strengths, predict learner enjoyment (positive emotions)
and anxiety and boredom (negative emotions), and how these
variables together predict resilience in language learning.

Moreover, motivation in the reading process is one of the main
concerns of teachers today, as can be seen in the articles “Beyond
the Educational Context: Relevance of Intrinsic Reading Motivation
During COVID-19 Confinement in Spain” (De Sixte et al.); and “By
Toutatis! Trainee Teachers’ Motivation when Using Comics to Teach
History” (Moreno-Vera et al.).

Finally, the topic of the affective social influence of the family
on the learning of reading is addressed in the following article: “The
integration of affective characteristics of the family environment for a
more comprehensive explanatory model of reading abilities” (Gagné
etal.).

Thirdly, we find the role that creativity is playing in recent
years in the educational field, in general, and in language learning
and writing practice, in particular. This is the case of certain
studies published in this Research Topic, which connect student
creativity with digital practices, such as “The Role of Digital
Technologies to Promote Collaborative Creativity in Language
Education” (Selfa-Sastre et al.); and “From Text on Paper to Digital
Poetry: Creativity and Digital Literary Reading Practices in Initial
Teacher Education” (Selfa-Sastre and Falguera Garcia).

Creative expression is addressed in another study that examines
narrative textual competence, both oral and written, entitled
“Contribution of oral narrative textual competence and spelling

frontiersin.org
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skills to written narrative textual competence in bilingual language-
minority children and monolingual peers” (Vettori et al.).

On the other hand, the creative development of students
is also studied based on the image as language, in an article
that aims to delve into the visual message in its productive
and interpretive aspects, entitled “The Image as Language: The
Creation and the Use of the Visual Message by Young University
Students in Their Communicative Social Activity” (Ramon-Verda
and Villalba-Gomez).

Finally, in relation to the predominance of the digital era in
the educational context, which requires the development of new
skills and learning models, the article entitled “Digital literacy
in the university setting: A literature review of empirical studies
between 2010 and 2021” (Gutiérrez-Angel et al.) aims to analyze
the empirical evidence provided by international research related
to digital literacy among university students.

More specifically, the use of information and communication
technologies for language learning has been particularly studied in
the contexts of Portugal and China, through the articles “Predictors
of Portuguese teachers’ use of Information and Communication
Technologies in literacy classes” (Nunes et al.); and “Internet use
predicts Chinese character spelling performance of junior high
school students: multiple mediating roles of pinyin input proficiency
and net-speak experience” (Luo et al.). Similarly, the pedagogical
relevance of using artificial intelligence for learning English as an
L2 is addressed in the article “Research on Papua, a digital tool
with artificial intelligence in favor of learning and linguistic attitudes
toward the learning of the English language in students of Spanish
language as L1” (Pena-Acuna and Crisman-Pérez).

Likewise, literature is not excluded from this digital universe,
which is reflected in the promotion of children’s picturebooks in
the study “The promotion of critical reading through the digital
environment: A study on the virtual epitexts used to promote
children’s picture books” (Tabernero-Sala and Colon-Castillo).
through spaces of
participatory culture is developed in the article “Mechanisms for

Similarly, reading-literary cooperation

Interpretative Cooperation: Fan Theories in Virtual Communities”
(de Amo and Garcia-Roca).

Frontiersin Psychology

10.3389/fpsyq.2023.1279276

Finally, the article “Academic literacy among university
and Spain: A holistic  perspective”
(Castillo-Martinez et al.) aims to identify the extent to which
cognitive,

students in  Mexico

emotional, attitudinal, digital and personality
aspects influence the development of academic literacy among
university students.

In conclusion, through the reading of the different
articles that make up this Research Topic, the value of a
holistic view that integrates the study of literacy from a
pluralistic research perspective has been demonstrated in
order to meaningfully delve into the educational reality
and be able to face the current problems, challenges and
opportunities presented by the teaching and learning of reading

and writing.
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Mechanisms for Interpretative
Cooperation: Fan Theories in Virtual
Communities

José Manuel de Amo*" and Anastasio Garcia-Roca?

Department of Education, University of Almeria, Almeria, Spain

This work focuses on analyzing fan theories as interpretive processes shared by users
of virtual reading communities. Within these spaces of participatory culture, a complex
strategy of interactions among its members is encouraged to formulate conjectures
about the text’s intentions and negotiate its degree of relevance. We have based our
research on a methodology linked to the ethnography of reading. From a representative
sample of the narrative universes of A Song of Ice and Fire and Harry Potter, the different
modes of agreed collaborative textual interpretation are explored. The data show that
within these communities of practice, three reading models are developed: predictive
theories in which future narrative contents are inferred; explanatory theories in which
narrative arcs are endowed and charged with meaning through the analysis of canon and,
finally, alternative theories with a highly creative component in which the interpretative
limits of the text are explored. Within these virtual communities, hermeneutical proposals
are characterized by the activation of complex, heavily referenced literary argumentation
to maintain semiosis active and expand the horizon of expectations of its members.

Keywords: digital reading, transmedia, fan theories, interpretation, virtual community, informal learning, literacy

INTRODUCTION

Numerous studies show how technological revolutions are changing the modes and habits of
reading (Landow, 2009; Naseri and Noruzi, 2016; Cruces, 2017; Chartier, 2018; Amo, 2019). In
addition to the reception of a hypertext, focused on hyperconnected fragments, the Internet has
made the act of reading cease to be conceived exclusively as a solitary or individual cognitive
activity and acquire a more social dimension: reading becomes conversation (Cordén, 2016; Lluch,
2017, 2018; Rovira-Collado, 2017). Thus, affinity spaces are created so members can share hobbies,
objectives, and interests around books, authors, or themes (Gee and Hayes, 2011). They also
collaborate to develop complex negotiations of meaning and sustain the collective semiosis of
the text. Within these flexible and decentralized interactive structures, reading becomes linked to
writing (the read/write culture). Readers not only activate their knowledge about code conventions
(literary, audiovisual, or hypermedia), generate reading hypotheses, establish connections, and
either confirm or frustrate their expectations (Culler, 2004: p. 80), but also play a more dynamic and
creative role that transcends textual interpretation (from the canon), becoming content generators
or protagonists in the circulation of meaning.
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In these scenarios, there is a particular type of participatory
commitment to the text and with other users, since belonging and
recognition within the group, as well as its fascination with the
source work, enhance the motivation to develop the social value
of reading and the various literacy manifestations (Paladines-
Paredes and Margallo, 2020). Fandom, from this perspective, is a
committed, critical and intertextual practice (Gray et al., 2007).
Fandom users behave as an authentic collective intelligence
(Lévy, 2004; Jenkins et al., 2015) in which the interpretation
of the text (fanon) together with promoting and guiding the
creation of hypertextual manifestations is jointly negotiated but
does not always reach consensus. In short, these are collective
strategies leading to the formation of a reading community that
interprets texts beyond the guidelines set by hegemonic culture
(Rovira-Collado, 2017).

In this context, transmedia narratives (hereafter, TN) are
particularly relevant (Jenkins, 2009). They are defined as complex
semiotic systems that extend to different media, platforms, or
formats and demand from their audience the activation of
more sophisticated and complex reception mechanisms than
in traditional reading. In an attempt to synthesize this dense
concept, Scolari (2013) places its specificity in the sum of
canon and fandom. The first refers to the contents that follow
a top-down or descending logic and the diegetic universe
that they develop (Guerrero-Pico, 2014). It is essential to
clarify that they include official elements and, as described
by Genette (1989, p. 316), all epitexts such as interviews
with authors, marketing strategies, and official social networks
(Lluch et al., 2015). Fandom, meanwhile, refers to the amateur
community created around a cultural phenomenon, as well as
its activities.

Important transformative or hypertextual creations are
created within fandoms (fanfics, fanfilms, remixes, fansubs),
characterized by being constantly built on and are, therefore,
incomplete. Its production and reception mechanisms question
the competencies traditionally attributed to the author and the
reader (Fathallah, 2017). They are also part of the popular
cultural and daily practices of young people (Lankshear and
Knobel, 2010) and are developed in parallel with formal
learning environments, linguistic and literary skills (Black, 2008;
Garcfa-Roca, 2020), as well as the collaborative skills that new
information and communication technologies require.

TNs develop complex fictional worlds from their possible
narrative extensions into different media. In the words of
Iser (1987), they intentionally play with the unsaid and
encourage intersubjective discussions on individual or collective
realizations of meaning and possible interpretations. Non-textual
connections are made, and persuasive reasoning is made by
searching for evidence or clues in corroborative works.

The creation of glossaries and other narratological elements in
wikis are collaborative activities linked to collective intelligence
(Booth, 2009). From this perspective, in the shared construction
of community meanings and interpretation (fanon), there is
often disagreement, proof of the subjective, polyphonic, and
heteroglossic nature of TN (Thomas, 2018). These hermeneutic
experiences have critical implications for multiliteracy and, in
particular, reading training (Duncan, 2008).

Information processing is also a relevant aspect of fandom.
For example, in cross-media narratives, readers of the literary
saga (and other media) are often separated from those who
watch films or television series. This segregation is due to the
availability of different canon. The readings of members of virtual
communities are also synchronized (Silva et al., 2015; Garcia-
Roca and Amo, 2019): accessing fragments of information in
advance, which could ruin the surprise factor of narrative turns.
Spoilers are fragments of narrative information shared among
fans before the official narrative is made available (Hills, 2012).
Some within the fandom focus on the creative challenge of
drawing inferences and guesswork and enjoy advances, leaks,
theories, and rumors (Johnson and Rosenbaum, 2017; Vélcker,
2017). Mittell (2009) uses the concept of forensic fandom
to describe the long-term commitment experienced by users
who dissect the canon and immerse themselves in the deepest
interpretative layers. He states that being a follower of these
narratives implies:

to embrace a detective mentality, seeking out clues, charting
patterns, and assembling evidence into narrative hypotheses and
theories. This forensic engagement finds a natural home in
online forums, where viewers gather to posit theories and debate
interpretations, and fan wikis (Mittell, 2009, pp. 14-15).

Fan theories occupy a preferential place among fanon
practices (Gray and Mittell, 2007). However, there is a lack
of empirical studies that systematically and comprehensively
analyze their structure, function, and definition. Prior research
links fan theories, speculations, or hypotheses to forensic fandom
and expand the narrative (Mittell, 2009). In addition, these
theories are integrated into mechanisms for constructing shared
meaning that allows readers to access more profound levels of
interpretation than those achieved individually.

Fan theories are interpretative practices published within
the virtual community in order that they may be discussed,
modified, or ratified by the rest of its members. These are
creative activities whose producers want to demonstrate to other
users their reading competence (Aranda et al., 2013) or their
degree of proximity to the model reader registered in the canon.
This is a “lazy machine” (Eco, 1993) since the text requires the
reader’s participation to be potentially updated. It follows that
the interpreter takes possible interpretations, and the various
reading paths are foreseen and plotted by the text from the
beginning since these movements form part of its own generative
mechanism (Eco, 1993: p.79). It is, therefore, a textual strategy
that the author must design or project. The work requires the
receiver to activate the same elements of the reading competence
described in the text to exhaust all possible meanings. This
requisite receiver is not an empirical recipient but another
mechanism of the text, built for interpretative cooperation: the
Model Reader. Interpretation, therefore, necessarily implies a
dialectic between the strategy of the text (model reader) and the
actual reader’s response (p. 86).

From this perspective, this work aims to explore the
mechanisms of interpretative cooperation of TN in their
natural context and, specifically, seeks to answer the following
question: What role do fan theories play in the reception
of narratives in which they are included? It explores the
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meanings that the analyzed communities confer on reading to
understand the implications of reading in the configuration
and functioning of the community and what rules they use in
the interpretation process. From this perspective, the following
operational objectives have been established:

1 Explore the modes of interpretation that are generated in
virtual reading communities.

2 Analyze and describe the development and impact of
interpretative processes within the fandom.

3 Classify fan theories according to the type of interpretation
and their argumentative and persuasive techniques.

MATERIALS AND METHODS

Qualitative research has been carried out in which the
modes of textual interpretation are addressed by analyzing
the discourse of different hermeneutical proposals shared
within the network. It is an ethnographic study in which
specific aspects of communities are studied in their
natural context to know and understand them (Hine,
2004). Based on the idea of interpretation as a social
practice, it is interesting to observe the processes of
communicative interaction of its members, the types of
literary practices, their rules of negotiation of meaning, and their
reading canon.

We have taken a sample of fan theories between 2015
and 2020 of two of the most socially vibrant fandoms linked
to the TN originating from literary texts: A Song of Ice
and Fire and Harry Potter. Regarding the sample selection,
we have opted for the most relevant theories of the two
official fandom spaces (Pottermore and Westeros) and related
virtual scenarios created by fans (e.g., lossietereinos, wikis,
or fandom communities). Texts have been analyzed until
the theoretical saturation of the data and analysis categories
was achieved. In the search and data collection process, the
digital archive Wayback Machine files from Archive.org and
the Google search tool were utilized to analyze fan theories
at the time of their publication vis-a-vis the canon. Note
that while selected narratives began more than 20 years ago,
fan theories, in contrast, are usually phenomena with limited
temporal vibrancy.

The data analysis has been based on a holistic and emerging
coding and categorization process with the help of the Atlas.ti
data analysis program. Despite being based on predetermined
categories extracted from the bibliographic review, they have
been developed and re-coded throughout the research process.

e Each fan theory has been around the
following variables.

e Argumentation: the primary narrative evidence that underpins
fan theories has been categorized.

e Intent and projection: we have analyzed what creative
strategies are used to complete the indetermined gaps in the
narrative and expand the narrative universe, that is, prediction

of the end of the story, more detailed description of a narrative

analyzed

situation, development of motivations of secondary characters,
clearing unknowns linked to the general plot, etc.

e Adaptation to the canon (as shared interpretation): in this
category, the reactions of other users have been essential.

e In addition, four elements have been added that allow
us to delve into the characteristics of each of the fan
theories analyzed.

e Impact on the general readership and appropriation by the
community of followers.

e Inclusion of insider information or spoilers.

e The obsolescence of theory is whether reading solves aspects
that will soon be developed in the canon or proposed in the
long term (outcome).

e Reaction from the authors and producers in the cases where
the theories have been officially confirmed or refuted.

A researcher triangulation has been performed with the help
of research experts with whom the mechanisms of coding,
categorization, and development of hermeneutic models have
been discussed and adjusted to minimize the subjective bias of
the data analysis process.

RESULTS

Fan theories are interpretative proposals made by readers
which are discussed, contrasted, and shared within affinity
spaces. They anticipate or infer future content, explain specific
events, or propose alternative visions. These interpretations
are accompanied by solid arguments and precise references
to canonical elements that give them greater likelihood and
credibility: textual fragments are cited, frames are shared, or
information from other media is shared as links.

Fan theories are constantly being evaluated and evolved. Some
fan theories are finally confirmed, others are thwarted by the
established canon. This notwithstanding, it is rare for the author’s
intention to prevail in these processes of interaction between the
text and its readers and between the indications of the text and
the readers’ response. Other theories are reconfigured and end
up being adapted to the canon. Examples of these include those
regarding the homosexuality of Dumbledore or the prophecy
of the Three Brothers, which theorizes that these characters are
actually Harry Potter, Voldemort, and Dumbledore. ].K. Rowling,
the original author, has confirmed these theories. Starting in
2011 on the Westeros forum with a simple paragraph about
Cainna (2011), another theory states that Bran is the King of
the Night. This theory is currently in force, although much
more consolidated, having been further developed with different
proposed arguments from those initially put forward. Therefore,
they are loaded with content through collective intelligence
with details from the most up-to-date hypotext or base text are
constantly added.

Likewise, theories that question and contradict others are
detected. In this sense, there is evidence of different outcomes
proposed related to the Iron Throne.

Sometimes the lines that separate fan theories from fanfictions
are too fuzzy: theories become so complex that they create

Frontiers in Psychology | www.frontiersin.org

June 2021 | Volume 12 | Article 699976


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Amo and Garcia-Roca

Fan Theories in Virtual Communities

possible and alternative lines of argument. The creativity and
over-interpretation of fans interact to expand the history of
hypertext (or canon) and thus the process of receiving these
stories. Some theories, fully integrated into the fanon, acquire
such relevance in fandom that they are not refuted, even though
they may not fit with the coherence of the narrative in the
subsequent canon.

The inductive analysis of the data has established three
broad categories depending on the objective of the theory, the
arguments used, the degree of obsolescence, their temporal
location, their impact, and the textual appropriation by the
members of the community. However, it is important to note
that the categories are not siloed theories but instead often
complement each other.

Predictive Theories

Predictive theories aim to advance and infer possible narrative
actions that will be developed in the canon. From the
reception point of view, these hermeneutical proposals reflect
the unconscious and individual exercise of conjecture performed
during reading.

These theories are not necessarily developed by fans, that
is, by users with a significant intellectual, emotional and social
involvement with the narrative or cultural product, but rather,
are proposed and led by a less specialized and single-media
readership, that of the literary, cinematographic, or television
saga. Although they generate considerable debates, they do not
go beyond the surface layer of the narrative. These are individual
and disconnected theories that do not undergo a clear evolution.

Predictive theories are the most numerous and decentralized:
being found in non-specialized spaces such as social media
networks such as Twitter and Facebook through the use of
hashtags. As narrative hypotheses, they are ephemeral and have
little transcendence for the community: any user can guess the
plot’s outcome without mastering all available content. In this
sense, these ideas usually lack a rigorous foundation or a clear
justification: they are directly linked to the outcome (the Iron
Throne or Voldemort’s death) or explicit interpretative gaps
in history.

Readers generate their hypotheses individually and then share
them on a network for discussion. Generally, during this reading
process, the underlying arguments for these theories are not
examined. They often rely on the latest published narrative
elements, but occasionally on epitextual marketing elements such
as trailers or narrative advances.

They are temporary interpretative proposals since, over time,
they end up either being confirmed or refuted. It should
be noted that predictions are only generated in serialized
productions where there is synchronization in its reception by
the reader communities. They are contextualized theories at
a time in the narrative. For example, the predictive theories
developed in 2006 (with Order of the Phoenix and Feast of
Crows as the latter publications of these narratives) are not
the same as those developed in 2012 (Dance of Dragons and
Deathly Hallows). For example, new followers who have read
the Harry Potter heptalogy will not raise or read these shared

predictions on the Internet as they already have the outcome at
their disposal.
Some notable examples of predictive theories are:

The quest for Valongar: it was speculated that it could be Jaime
(and return to being the kingslayer), Tyrion, Jon, Danaerys,
Arya, Stanis, or even Sam.

Who would sit on the Iron Throne: the house Stark, Lanister,
Targaryen, Baratheon, The Night King, all or none of them.
The resurrection of Jon Snow was a consolidated and shared
theory. For one part of the fandom, it was not a surprise but
rather a confirmation.

Bran is the Night King, which, despite being developed before
the television series, gained particular relevance in the fandom
due to the physical resemblance of the two characters. This
theory has evolved in different directions, for example, in
the alternative theories of Faillace (2019) and Khaled Comics
(2020).

Harry Potter’s fandom speculated about the necessary death of
Harry Potter (or one of his friends) to end Voldemort.

For a long time, there were theories related to the
different ships (relationships) of various characters in J. K.
Rowling’s saga.

Explanatory Theories

The second block of theories includes interpretative proposals
that attempt to cover hermeneutical gaps or gaps in the text.
Explanatory theories are canonical interpretations that endow
and (over) subscribe meaning to the events of the available
canon. While predictive theories aim to infer outcomes explicitly,
explanatory theories detail the complex process before the
outcome. These semiotic mechanisms favor these interpretative
proposals and explore the subtext, nuance, or implicit content
linked to characters, functions, and narrative actions. In this
sense, the theories that analyze the true motivations of the King
of the Night and Voldemort are noteworthy.

Explanatory theories are found in specialized affinity spaces
such as specific sections of Reddit, Westeros, the lossietereinos,
Archive Of Our Own (AO3), and more recently, on specialized
YouTube channels. In this sense, influencers in YouTube such
as Javi Marcos are popular for their meticulous analysis and
fan theories such as the one entitled Why is Jon Snows real
name Aegon Targaryen also in the books (Marcos, 2018) or
Capa Invisible with videos such as Theories of the founders of
Hogwarts (Capa Invisible, 2020). In these scenarios, complex
theories and their accompanying evidence are presented and
discussed through fragments from all TNs. They are collective
constructions created by forensic fandom and readers with a
highly developed sense of literary reading competence that show
great expertise in recognizing and gathering clues that help to
understand what has not been explicitly narrated. The fandom
carries out original research, collection, documentation, and
analysis of works.

Hence, in addition to all the official components of
transmedia narratives, epitextual elements are fundamental for
the development of these hermeneutical proposals: interviews
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with authors, statements on social networks, rumors, and leaks
are some of the aspects that keep the fandom (and semiosis)
active among publications, releases or broadcasts. Eco (1993,
1997) stated that empirical readers, in the form of a community,
develop interpretative hypotheses that reconstruct the narrative,
taking into account the author’s intention or author-model.

They are not necessarily correct (they are hypotheses), but
they are possible, canonical, and convincing. They provide
answers to essential questions about the plot and justify and use
narrative arguments to support a theory. They are accompanied
by precise references to canonical elements: specific pages or
fragments of the literary sagas, concrete frames in the audiovisual
version, and epitextual elements. To this, we must add that
collective intelligence feeds back and reinforces (or refutes) fan
theories. In this regard, G. R. R. Martin notes:

The Internet affects all this to a degree it was never affected
before [...] Like Jon Snow’s parentage. There were early hints
about it in the books, but only one reader in 100 put it together.
And before the Internet that was fine—for 99 readers out of 100
when Jon Snow’s parentage gets revealed, it would be, “Oh, that’sa
great twist!” But in the age of the Internet, even if only one person
in 100 figures it out then that one person posts it online and the
other 99 people read it and go, “Oh, that makes sense” (Hibberd,
2019, par. 2).

Among the most outstanding examples we can note:

The theory of R+L=] was raised in 1997 when only the first
book was published. It has been one of the most widespread
fandom theories and was confirmed in the canon almost 10
years later. This theory gives meaning to many details of
the plot.

Tyrion is the third head and, therefore, is Targaryen. Many
events lead to this theory. We can find countless fragments and
scenes used as a basis for this theory on the Internet.
Dumbledore represents Death in The Fable of the Three
Brothers, an interpretation of the fable that the author has
confirmed on social networks (Rowling, 2015).

Alternative Theories

Alternative theories are the least common and the most complex,
as they offer unique, personal, improbable, and creative visions
of the fictional universe. These interpretative proposals defy the
limits of interpretation.

Structurally and narratively, they are similar to explanatory
theories: they cover argumentative gaps and propose well-
founded explanations. However, they veer sharply away from the
shared interpretation of the community (fanon). The fandom
would automatically discard these theories if it were not for the
solid arguments that accompany them. It is precisely one of its
main characteristics. Given the impact and breakdown of the
horizon of expectations they cause, they need to be duly justified
with explicit evidence to soften the proposals’ implausibility.
Despite this, they are understood as amusing theories but are not
deemed viable interpretations by other users.

They often display a high level of formulation, creativity, and
complexity. In this way, they allow readers with low literary and
literary skills, through social reading, to achieve a greater textual

understanding. What is relevant is that forensic fans exclusively
create them, that is, those who dissect the canon and gather
different fragments to construct the theory and persuade other
users that such interpretations are viable, acceptable, and reliable.

Alternative theories comprise a high creative component and,
therefore, usually have recognized authorship or source. Unlike
other fanworks such as fanfics (transformative works which
are character-centric), these readings keep the characters, the
fictitious world in which they are placed, and the story narrated
in the canon intact without including new narrative elements.
While it is true that they update any potential meanings and
interpretations of the text and are often overloaded with content,
they are still suggested readings.

These theories are formed in specialized affinity spaces,
but their playful character and interpretive shock value
transcend and are subsequently published by other media
and websites with more varied content. Most theories are
timeless and current (even though new content has been
published later): Could they be confirmed in the future? Yes,
all alternative theories are possible, albeit improbable. From
this perspective, alternative theories can pose new readings
and can appear long after the narrative is completed. Some
notable examples:

e Hogwarts is, in reality, a mental health institution in which
Harry Potter is admitted, and the whole saga is a product of
his imagination (see Roning Ikari, 2016).

Ron Wesley and Albus Dumbledore are actually the same
character who has traveled in time with the aid of a Time-
Turner to end Voldemort (later known as Ronbledore).
Knight2King raised this theory in late 2003 (see Knight2king,
2004; Mallori, 2014). This particular reading has been
maintained over time, and new arguments have been
incorporated. However, 10 years later, the author, J. K
Rowling, intervened to refute this theory as it had garnered
great relevance in the fandom (Rowling, 2015).

Ned Stark is still alive. Different theories support this thesis:

o Eddard Stark possesses shifter powers (like his son). Before
being executed, he changed his body, specifically to that of
the birds flying away.

Ned shared a cell with Jagen (Syrian Forel), who could
change his face. It was the latter who was executed. This
would resignify Catelyn’s surprise on seeing that Ned’s

bones were too small.

The whole game of thrones responds to an evil plan of the
Three-Eyed Raven and Brandon Stark (Faillace, 2019). This
theory has inspired different fanfics and alternative endings
(see, for example, Khaled Comics, 2020).

e Hagrid is actually a Death Eater (see Whoofph, 2019).

Below, Table 1 schematically develops the characteristics of each
type of theory.

As vernacular literary practices, these three interpretative
models are developed by highly motivated and committed
users. Their participation in the processes of negotiation
of meaning is mainly determined by the need to belong
and be recognized in their affinity space and generate
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TABLE 1 | Summary of analysis of fan theories.

Objective Arguments Elaboration = Adequacy Impact and obsolescence
Predictive Infers narrative No significant arguments Individual Canonical Of little relevance to the fandom. Very
elements abundant. Soon to be confirmed or refuted
Explanatory Provides meaning Solid arguments with Fandom The most transcendental theories. Expand the
to narrative events precise references to horizon of expectations of the fandom
canonical elements
Alternative Rethinks reading Individual Non-canonical Complex, unique, and peripheral. They are

and offers an
alternate view

neither confirmed nor refuted by the canon

emotions linked to the canon or canonical text (Marina,
2007, 2011; Pink, 2010). This finding is highly relevant
when transferring the proposal to the dynamics of
formal education and, in particular, to “interpretive
community” classes.

DISCUSSION

The Internet promotes the creation of virtual reading
communities within which norms of production and
reception of texts are negotiated and agreed on. The
horizon of expectations common to its members is outlined:
a reference system that guides them in reading and that
translates into the activation of their previous experiences
and knowledge about narrative sub-genres, formal, thematic,
and discursive traits, as well as their ideas about what is
literary (and transmedia) language as opposed to everyday or
functional language.

As Culler (2004: p.80) stated, the interpretation of a work is
developed to answer the questions formulated by this horizon of
expectations. It is one in which the virtual reading community
determines the types of valid or possible answers. In this
case, the key lies in how textual details are used to link
them to those answers. Fan theories, from this perspective, are
forms of reading inscribed in the hermeneutic mechanisms of
the community.

Fan theories are interpretive hypotheses proposed by
empirical readers who collaborate and debate with other
readers about the signs and clues that appear in the
appellative structure of the text. Even when they occasionally
successfully resolve certain plot unknowns ahead of the
official narrative, the fandom does not reject these theories or
consider them spoilers since they usually do not incorporate
insider information. Given the large number and variety of
interpretative possibilities offered, individual readers only
access readings from other users and blur the lines of what
is considered a spoiler, rumor (or hoax), fan theories, and
fanfics. It enables readers in fan communities with low
reading and literary competence to understand and access
more profound levels of interpretation assisted by other
followers in the community that helps to broaden their
members’ expectations horizon. These results match those
of Ellithorpe and Brookes (2018).

Therefore, rather than being spoilers, these theories
are an integrated and inherent part of the process of
receiving (transmedia) analyzed narratives: readers enjoy
the text individually and subsequently develop their own
readings; adjusting and contrasting their interpretations
with the community (fanon) (Jenkins, 2009; Jenkins et al,
2015; Volcker, 2017). Users thus carry out negotiated and
consensual re-readings in order to understand and maintain an
active semiosis.

Readers are often reluctant to say goodbye to their
favorite texts and, to avoid doing so, participate in new
social and creative activities that allow them to continue
enjoying the plot or developing their favorite characters.
From this point of view, the limits of interpretation
are sometimes intentionally playfully outstripped with
what Eco (1993, p. 86) calls “an aesthetic of the free,
aberrant, intentional and malicious use of texts.” In
this way, manifestly aberrant interpretations are shared.
Fan theories are located in the semiotic debates of
delimitation of these interpretative limits established
by fandom, that is, the fanon. They generate extensive
hermeneutical ~discussions within fan communities, as
evinced by the research by Chaney and Liebler (2007)
and Thomas (2018).

Alternative theories result from exhaustive textual analysis
by readers with a developed literary competence in which
information is collected and reconstructed in exceptionally
creative ways: an invitation to rereading and reinterpret the text
(Scolari et al., 2018).

However, it is pertinent to note that fan theories are only
operational and functional (except for alternative theories,
which are timeless) when the narrative is serialized and
not concluded: they are formed, enjoyed, and discussed in
the breaks between distributions of plot content. Generally
speaking, if an asynchronous reading is performed (that is to
say, approaching the text in a chronological period separate
from the processes of cultural dissemination) or if it occurs
after the saga has ended, fan theories are not relevant to
the readership.

The hypothesis is that fan theories influence the artificial
generation of expectations (hype) by overvaluing narrative
possibilities to TN viewers and readers. Confirmation of these
hypotheses could explain the rejection of the fandom to the
outcomes of the main transmedia narratives: Game of Thrones,
Harry Potter, Star Wars, or Lost.

Frontiers in Psychology | www.frontiersin.org

15

June 2021 | Volume 12 | Article 699976


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Amo and Garcia-Roca

Fan Theories in Virtual Communities

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

REFERENCES

Amo, J. M. (2019). Nuevos modos de lectura en la era digital. Madrid: Sintesis.

Aranda, D., Sanchez-Navarro, J., and Roig, A. (2013). Fandticos. La cultura fan.
Sevilla: OUC Press.

Black, R. (2008). Adolescents and Online Fan Fiction. New York, NY: Peter Lang.

Booth, P. (2009). Narractivity and the narrative database. Media-based
wikis as interactive fan fiction. Narrat. Inqg. 19:2. doi: 10.1075/ni.19.
2.09boo

Cainna (2011). The Nights King=Brandon the Builder? (...). A Forum of Ice and
Fire. Available online at: https://asoiaf.westeros.org/index.php?/topic/51144-
three-eyed-crow/page__view__findpost__p__ 2527735/ (accessed January 15,
2021).

Capa Invisible (2020). Teorias de los fundadores de Hogwarts [video].YouTube.
Available online at: https://www.youtube.com/channel/UC_2Wa-
00YsCMVYFZSCrbzAw (accessed May 12, 2021).

Chaney, K., and Liebler, R. (2007). “Canon vs fanon: folksonomies of fan culture,”
in Mit Media in Transition 5: Creativity Ownership and Collaboration in
the Digital Age (1-16). Available online at: http://web.mit.edu/comm-forum/
legacy/mit5/papers/Chaney_Liebler_MIT5.pdf (accessed January 30, 2021).

Chartier, R. (2018). Las revoluciones de la cultura escrita. Barcelona: Gedisa.

Cordén, J. A. (2016). La lectura en el entorno digital:
materialidades y practicas discursivas. Rev. Chil. Lit. 94,
doi: 10.4067/50718-22952016000300002

Cruces, F. (2017). ;Cémo leemos en la sociedad digital? Lectores, booktubers
y prosumidores. Barcelona: Ariel.

Culler, J. (2004). Breve introduccién a la teoria literaria. Barcelona: Critica.

Duncan, S. (2008). “Literacy implications of online fan debates,” in Annual Meeting
of the American Educational Research Association (24-28th of March) (New
York, NY).

Eco, U. (1993). Lector in fabula. La cooperacion interpretativa en el texto narrativo.
Montevideo: Lumen.

Eco, U. (1997). Interpretacion y sobreinterpretacion. Cambridge: Cambridge
University Press.

Ellithorpe, M., and Brookes, S. (2018). I didn’t see that coming: spoilers,
fan theories, and their influence on enjoyment and parasocial breakup
distress during series finale. Psychol. Pop. Media Cult. 7, 250-263.
doi: 10.1037/ppm0000134

Faillace, D. (2019). Segiin esta teoria Bran movié malignamente los hilos para
ser Rey. Spoiler Time. Available online at: https://spoilertime.com/teoria-bran-
stark- malvado/ (accessed March 1, 2020).

Fathallah, J. (2017). Fanfiction and the Author: How Fanfic Changes Popular
Cultural Texts. Amsterdam: Amsterdam University Press.

Garcia-Roca, A. (2020). Los fanfictions como escritura en colaboracion:

Prof. Inf. 28:4. doi: 10.3145/epi.2019.

nuevas
15-38.

modelos de lectores beta.
jul.04

Garcia-Roca, A., and Amo, J. M. (2019). J6venes escritores en la red: un
estudio exploratorio sobre perfiles de Wattpad. Ocnos Mag. Read. Stud. 18:3.
doi: 10.18239/0cnos_2019.18.3.1968

Gee, J. P., and Hayes, E. (2011). Language and Learning in the Digital Age.
London: Routledge.

Genette, G. (1989). Palimpsestos. Literatura en Segundo grado. Barcelona: Taurus.

FUNDING

This research had been funded by the University of Almerias
Own Research and Transfer Plan and is part of the R+ D + I
Project entitled Epistemic innovation of an argumentative
comment model of multimodal texts in the teaching of Spanish
as a mother tongue and foreign (ref. PGC2018-101457-B-100)
of the Ministry of Science, Innovation and University of the
Government of Spain.

Gray, J., and Mittell, J. (2007). Speculation on Spoilers: Lost Fandom, Narrative
Consumption, and Rethinking Textuality. Participations. Available online
at: https://www.participations.org/Volume%204/Issue%201/4_01_graymittell.
htm (accessed February 5, 2021).

Gray, J., Sandvoss, C., and Harrington, C. L. (2007). Fandom Identities and
Communities in a Mediated World. New York, NY: University Press.

Guerrero-Pico, M. (2014). Historias mds alld de lo filmado: Fan fiction y narrativa
transmedia en series de television (dissertation). Universitat Pompeu Fabra,
Barcelona, Spain.

Hibberd, J. (2019). George R.R. Martin: Game of Thrones fan reactions won’t
change my books. Entertainment Weekly. Available online at: https://ew.com/
tv/2019/07/15/george-rr- martin- game- thrones-fan-reactions (accessed March
21, 2020).

Hills, M. (2012). “Psychoanalysis and digital fandom: theorizing spoilers and fans’
self-narratives,” in Producing Theory in a Digital World: The Intersection of
Audiences and Production in Contemporary Theory, ed R. Lind (Bern: Peter
Lang), 105-122.

Hine, C. (2004). Etnografia virtual. Sevilla: Editorial UOC.

Iser, W. (1987). El acto de leer. Teoria del efecto estético. Barcelona: Taurus.

Jenkins, H. (2009). The Revenge of the Origami Unicorn: Seven Principles of
Transmedia Storytelling (Well, Two Actually. Five More on Friday). Available
online at: http://henryjenkins.org/blog/2009/12/the_revenge_of_the_origami_
unihtml (accessed January 5, 2021).

Jenkins, H., Ford, S., and Green, J. (2015). Cultura Transmedia. La creaciéon de
contenido y valor en una cultura en red. Barcelona: Gedisa.

Johnson, B., and Rosenbaum, J. (2017). (Don’t) Tell me how it ends: spoilers,
enjoyment, and involvement in television and film. Media Psychol. 21:4.
doi: 10.1080/15213269.2017.1338964

Khaled Comics (2020). The Video Has Been Removed Due to a Copyright Claim,
I Don’t Know Why Specially That It Should be Under a Fair Use Act,
Here It Is Again. Available online at: https://twitter.com/KhaledComics/status/
1235622077190877184 (accessed December 15, 2020).

Knight2king (2004). Weasley is Our King. Unplottables. Knight2King and other
Harry Potter Theories.Available online at: https://unplottables.wordpress.com/
weasley-is-our-king/ (accessed December 2, 2020).

Landow, G. (2009). Hipertexto 3.0. Teoria critica y nuevos medios en la era de la
globalizacién. Barcelona: Paidos.

Lankshear, C., and Knobel, M. (2010). Nuevos alfabetismos. Su prdctica cotidiana y
el aprendizaje en el aula. Madrid: Morata.

Lévy, P. (2004). Inteligencia colectiva: por una antropologia del ciberespacio.
Washington, DC: Organizacion Panamericana de la Salud.

Lluch, G. (2017). “Los jovenes y adolescentes comparten la lectura,” in ;Cémo
leemos en la sociedad digital? Lectores, booktubers y prosumidores, ed F. Cruces
(Madrid: Ariel), 28-51.

Lluch, G. (2018). Claves para promocionar la lectura en la red. Madrid: Sintesis.

Lluch, G., Tabernero-Sala, R., and Calvo-Valios, V. (2015). Epitextos virtuales
publicos como herramientas para la difusion del libro. Prof. Inf. 2:6.
doi: 10.3145/epi.2015.n0v.11

Mallori, D. (2014). This Guy On An Old Harry Potter Forum Says Dumbledore
Is A Time-Traveling Ron Weasley And I Want To Hear Him Out. The
Toast. Available online at: https://the-toast.net/2014/01/02/let- the- man-speak/
(accessed March 2, 2020).

Frontiers in Psychology | www.frontiersin.org

June 2021 | Volume 12 | Article 699976


https://doi.org/10.1075/ni.19.2.09boo
https://asoiaf.westeros.org/index.php?/topic/51144-three-eyed-crow/page__view__findpost__p__2527735/
https://asoiaf.westeros.org/index.php?/topic/51144-three-eyed-crow/page__view__findpost__p__2527735/
https://www.youtube.com/channel/UC_2Wa-00YsCMVYFZSCrbzAw
https://www.youtube.com/channel/UC_2Wa-00YsCMVYFZSCrbzAw
http://web.mit.edu/comm-forum/legacy/mit5/papers/Chaney_Liebler_MIT5.pdf
http://web.mit.edu/comm-forum/legacy/mit5/papers/Chaney_Liebler_MIT5.pdf
https://doi.org/10.4067/S0718-22952016000300002
https://doi.org/10.1037/ppm0000134
https://spoilertime.com/teoria-bran-stark-malvado/
https://spoilertime.com/teoria-bran-stark-malvado/
https://doi.org/10.3145/epi.2019.jul.04
https://doi.org/10.18239/ocnos_2019.18.3.1968
https://www.participations.org/Volume%204/Issue%201/4_01_graymittell.htm
https://www.participations.org/Volume%204/Issue%201/4_01_graymittell.htm
https://ew.com/tv/2019/07/15/george-rr-martin-game-thrones-fan-reactions
https://ew.com/tv/2019/07/15/george-rr-martin-game-thrones-fan-reactions
http://henryjenkins.org/blog/2009/12/the_revenge_of_the_origami_uni.html
http://henryjenkins.org/blog/2009/12/the_revenge_of_the_origami_uni.html
https://doi.org/10.1080/15213269.2017.1338964
https://twitter.com/KhaledComics/status/1235622077190877184
https://twitter.com/KhaledComics/status/1235622077190877184
https://unplottables.wordpress.com/weasley-is-our-king/
https://unplottables.wordpress.com/weasley-is-our-king/
https://doi.org/10.3145/epi.2015.nov.11
https://the-toast.net/2014/01/02/let-the-man-speak/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Amo and Garcia-Roca

Fan Theories in Virtual Communities

Marcos, J. (2018). Por qué el verdadero nombre de Jon Nieve es Aegon Targaryen
también en los libros [video]. YouTube. Available online at: https://www.
youtube.com/watch?v=CcZ-_rr7Sww (accessed May 12, 2021).

Marina, J. A. (2007). Las arquitecturas del deseo. Barcelona: Anagrama.

Marina, J. A. (2011). Los secretos de la motivacién. Barcelona: Ariel.

Mittell, J. (2009). “Lost in a great story: evaluation in narrative television (and
television studies),” in Reading Lost: Perspectives on a Hit Television Show, ed
R. Pearson (London: Bloomsbury Publishing), 119-138.

Naseri, Z., and Noruzi, A. (2016). The effect of digital age on youth reading habits
and practices. Res. Inf. Sci. Public Libr. 22:2.

Paladines-Paredes, L., and Margallo, A. (2020). Los canales
booktuber como espacio de socializacion de practicas lectoras
juveniles. Ocnos J. Read. Stud. 19:1. doi: 10.18239/0cnos_2020.19.
1.1975

Pink, D. H. (2010). La sorprendente verdad sobre qué nos motiva. Barcelona:
Gestion 2000.

Roning_Ikari (2016). [Harry Potter] Hogwarts is a madhouse (literally). San
Francisco, CA: Reddit. Available online at: https://www.reddit.com/r/
FanTheories/comments/4z7gh8/harry_potter_hogwarts_is_a_madhouse_
literally/ (accessed December 7, 2020).

Rovira-Collado, J. (2017). Booktrailer y Booktuber como herramientas
LI] 2.0 para el desarrollo del hébito lector. Res. Read. 7, 55-72.
doi: 10.24310/revistaisl.vi7.10981

Rowling, J. K. (2015). Dumbledore as Death. Its a Beautiful Theory
and It Fits. Available online at: https://twitter.com/jk_rowling/status/
634666937990152192 (accessed December 10, 2020].

Scolari, C. A. (2013). Narrativas transmedia: cuando todos los medios cuentan.
Barcelona: Deusto.

Scolari, C. A., Masanet, M. J., Guerrero-Pico, M., and Establés, M. J.
(2018). Transmedia literacy in the new media ecology. Prof. Inf. 27:4.
doi: 10.3145/epi.2018.jul.09

Silva, P., Amer, Y., Tsikerdanos, W., Shedd, J., Restrepo, I, and Murray,
J. (2015). “A game of thrones companion: orienting viewers to complex
storyworlds via synchronized visualizations,” in Proceedings of the ACM
International Conference on Interactive Experiences for TV and Online Video
(Brussels), 197-172.

Thomas, P. (2018). Canon wars: a semiotic and ethnographic study of a Wikipedia
talk page debate concerning the canon of Star Wars. J. Fandom Stud. 6:3.
doi: 10.1386/jfs.6.3.279_1

Vélcker, M. (2017). “Spoiler!? I'm completely painless, I read everything”: fans and
spoilers — results of a mixed-method study. Participations. J. Audience Recept.
Stud. 14:1.

Whoofph (2019). Hagrid is a Death Eater. San Francisco, CA: Reddit. Available
online at: https://www.reddit.com/r/FanTheories/comments/cmb746/hagrid
is_a_death_eater/ (accessed March 20, 2020).

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.

Copyright © 2021 Amo and Garcia-Roca. 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.

Frontiers in Psychology | www.frontiersin.org

17

June 2021 | Volume 12 | Article 699976


https://www.youtube.com/watch?v=CcZ-_rr7Sww
https://www.youtube.com/watch?v=CcZ-_rr7Sww
https://doi.org/10.18239/ocnos_2020.19.1.1975
https://www.reddit.com/r/FanTheories/comments/4z7gh8/harry_potter_hogwarts_is_a_madhouse_literally/
https://www.reddit.com/r/FanTheories/comments/4z7gh8/harry_potter_hogwarts_is_a_madhouse_literally/
https://www.reddit.com/r/FanTheories/comments/4z7gh8/harry_potter_hogwarts_is_a_madhouse_literally/
https://doi.org/10.24310/revistaisl.vi7.10981
https://twitter.com/jk_rowling/status/634666937990152192
https://twitter.com/jk_rowling/status/634666937990152192
https://doi.org/10.3145/epi.2018.jul.09
https://doi.org/10.1386/jfs.6.3.279_1
https://www.reddit.com/r/FanTheories/comments/cmb746/hagrid_is_a_death_eater/
https://www.reddit.com/r/FanTheories/comments/cmb746/hagrid_is_a_death_eater/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

1' frontiers
in Psychology

BRIEF RESEARCH REPORT
published: 05 July 2021
doi: 10.3389/fpsyg.2021.700770

OPEN ACCESS

Edited by:
Maria Isabel de Vicente-Yague Jara,
University of Murcia, Spain

Reviewed by:

Inmaculada Clotilde Santos Diaz,
University of Malaga, Spain
Ester Trigo-Ibariez,

Universidad de Cadiz, Spain

*Correspondence:
Paula Lépez
plopg@unileon.es

Specialty section:

This article was submitted to
Educational Psychology,

a section of the journal
Frontiers in Psychology

Received: 26 April 2021
Accepted: 17 May 2021
Published: 05 July 2021

Citation:

Arias-Gundin O, Real S, Rijlaarsdam G
and Lopez P (2021) Validation of the
Writing Strategies Questionnaire in the
Context of Primary Education: A
Multidimensional Measurement

Model. Front. Psychol. 12:700770.
doi: 10.3389/fpsyq.2021.700770

Check for
updates

Validation of the Writing Strategies
Questionnaire in the Context of
Primary Education: A
Multidimensional Measurement
Model

Olga Arias-Gundin', Sara Real?, Gert Rijlaarsdam?® and Paula Lépez ™

" Department of Psychology, Sociology and Philosophy, University of Leon, Leon, Spain, ? Ponferrada Associated Centre,
National University of Distance Education (UNED), Leon, Spain, ° Research Institute for Child Development and Education,
University of Amsterdam, Amsterdam, Netherlands

Research has shown that writers seem to follow different writing strategies to juggle the
high cognitive demands of writing. The use of writing strategies seems to be an important
cognitive writing-related variable which has an influence on students’ writing behavior
during writing and, therefore, on the quality of their compositions. Several studies have
tried to assess students’ writing preferences toward the use of different writing strategies
in University or high-school students, while research in primary education is practically
non-existent. The present study, therefore, focused on the validation of the Spanish
Writing Strategies Questionnaire (WSQ-SP), aimed to measure upper-primary students’
preference for the use of different writing strategies, through a multidimensional model.
The sample comprised 651 Spanish upper-primary students. Questionnaire data was
explored by means of exploratory (EFA) and confirmatory (CFA) factor analysis. Through
exploratory factor analysis four factors were identified, labeled thinking, planning, revising,
and monitoring, which represent different writing strategies. The confirmatory factor
analysis confirmed the adequacy of the four-factor model, with a sustainable model
composed of the four factors originally identified. Based on the analysis, the final
questionnaire was composed of 16 items. According to the results, the Spanish version
of the Writing Strategies Questionnaire (WSQ-SP) for upper-primary students has been
shown to be a valid and reliable instrument, which can be easily applied in the educational
context to explore upper-primary students’ writing strategies.

Keywords: writing strategies, questionnaire, upper-primary education, psychometrics, validity

INTRODUCTION

Writing has been defined as a problem-solving task that places multiple cognitive demands on the
writer (Hayes, 1996). As Flower and Hayes indicated in the first cognitive model of writing (Flower
and Hayes, 1980), writers have to manage several cognitively costly processes such as planning what
to say, translating and transcribing those plans into written text, and revising either the plans or the
written text (Alamargot and Chanquoy, 2001; Hayes, 2012). The use of these processes, especially

Frontiers in Psychology | www.frontiersin.org

18 July 2021 | Volume 12 | Article 700770


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.700770
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.700770&domain=pdf&date_stamp=2021-07-05
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:plopg@unileon.es
https://doi.org/10.3389/fpsyg.2021.700770
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.700770/full

Arias-Gundin et al.

Validation of the WSQ-SP Questionnaire

in young writers, in whom basic transcription skills are not
yet automated (Pontart et al., 2013; Alves et al., 2016; Limpo
etal., 2017; Llaurado and Dockrell, 2020), consumes much of the
capacity of their working memory as these processes recursively
interact during composition (McCutchen, 2011).

Following a comprehensive literature review, Graham and
Harris (2000) concluded that writing development seems to
depend on the automation of transcription skills and the
acquisition of high-levels of self-regulation in order to handle
high-level processes such as planning and revision. Self-
regulation, represented by the use of writing strategies, is a critical
aspect of writing as it enables writers to achieve their writing
goals (Zeidner et al., 2000; Santangelo et al., 2016; Puranik et al.,
2019). These strategies may reduce cognitive overload as they
allow writers to divide, sequence, and regulate the attention paid
to the different writing processes (Kieft et al., 2006; Beauvais
et al,, 2011). Empirical research has shown that writers strategic
behavior during composition strongly predicts the quality of
“novices” and “experts” texts (Beauvais et al., 2011; Graham
et al., 2017a, 2019; Wijekumar et al., 2019). Accordingly, the
use of writing strategies has been generally considered to be
a critical individual writing-related variable (Kieft et al., 2008),
and is a major focus of research in writing instruction (Harris
et al., 2010; Graham and Harris, 2018) from the earliest stages
of education (Arrimada et al., 2019). Exploring students’ use of
different writing strategies during composition seems to be a
critical aspect and should be considered in the fields of writing
and writing instructional research.

Several studies have attempted to explore how writers differ
in the use of different writing strategies (Torrance et al., 1994,
1999, 2000; Biggs et al.,, 1999; Lavelle et al., 2002; Kieft et al.,
2006, 2007, 2008). These studies identified two main writing
strategies, related with the processes identified in the first seminal
cognitive model of writing (Flower and Hayes, 1980), such as
planning and revising. According to these studies, writers who
follow a planning strategy tend to plan before beginning to
write, whereas writers who prefer the revising strategy tend
to plan by writing a rough draft first and then revising it.
Despite the high-value of these studies, it is important to note
that they only focused on analyzing the writing strategies in
undergraduate (Torrance et al.,, 1994, 1999, 2000; Biggs et al.,
1999; Lavelle et al., 2002; Arias-Gundin and Fidalgo, 2017;
Robledo Ramon et al., 2018) and secondary-school students
(Kieft et al., 2006, 2008). To our knowledge, just one study
has explored the use of different writing strategies with upper-
primary Flemish students (De Smedt et al., 2018). In this study,
the authors implemented the Writing Strategies Questionnaire
initially developed by Kieft et al. (2006, 2008) and identified four
factors by means of exploratory and confirmatory factor analysis
which were labeled thinking, planning, revising and controlling.
The planning and revising strategies were consistent with those
identified in previous studies with secondary school students
(Kieft etal., 2006, 2008). However, in that study the authors found
two additional factors. The controlling factor was defined as
students’ tendency to check the content or structure of their text,
whereas the thinking factor make reference to the extent to which
students first think about the content of their text and about their

writing approach before they start writing. Thus, according to
this study, it seems to be that the questionnaire assesses writing
strategies in a more comprehensive way than initially intended by
Kieft et al. (2006, 2008).

Additionally, it is important to consider that in all the
previously reported studies, data were collected independently of
the writing task through questionnaires, which may have led to
biases due to self-reported estimates of writing strategies (Fidalgo
and Garcia, 2009). However, it is difficult to think of a feasible
alternative for exploring writing strategies which would allow
researchers to collect data from a representative sample size.
Therefore, it is vitally important to conduct studies to explore the
psychometric properties and the validity of these questionnaires.
The advantages of exploring these aspects of the Writing
Strategies Questionnaire would be the possibility of capturing
students’ strategy preferences non-intrusively, exploring some
aspects that remain unclear about writing style (i.e., stability),
and the possibility of comparing student outcomes according to
their writing strategy preference in intervention studies as one
key individual feature of writers at different ages (Kieft et al,,
2008).

Therefore, the main goal of the present study is to analyze the
factor structure and validity of a Spanish version of the Writing
Strategies Questionnaire (WSQ-SP) (Kieft et al., 2006, 2008)
implemented with Spanish upper-primary students, analyzing
the adjustment of the factorial model proposed based on the
scientific literature (De Smedt et al., 2018), which consists
of four interrelated factors taking into account the recursive
nature of the writing process: Thinking, Planning, Revision, and
Monitoring (see Figure 1). Additionally, the traditional two-
factor model initially found (Kieft et al., 2006, 2008) will also be
explored to test which is the most appropriate scale structure for
the questionnaire.

Moreover, a second goal of the study is to analyze the factorial
invariance of the proposed model by considering different
variables such as gender and grade.

MATERIALS AND METHODS

Participants

The sample comprised 651 Spanish primary school students in 16
fourth-grade (N = 178, 27%), 16 fifth-grade (N = 246; 38%), and
14 sixth-grade classes (N = 227; 35%). Students’ ages ranged from
9 to 13 (Mage = 9.5 years, SD = 0.55 for fourth graders; Mage =
10.4 years, SD = 0.52 for fifth graders; Mage = 11.5 years, SD
= 0.54 for sixth graders) and with similar proportions of boys
and girls (47.19% girls in 4th grade; 48.37% girls in 5th grade;
55.07% girls in 6th grade). The students came from seven public
and four semi-private schools in the city of Ponferrada, finding
students from families with a high diversity of socio-economic
status. However, it should be noted that most students came from
families with medium to high incomes.

The criterion for choosing the participants of the study
was that they should be students in 5th or 6th grade of
elementary education and that Spanish should be their first
language. Students in their final years of primary education were
considered for developmental reasons. According to the studies
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FIGURE 1 | Hypothesized model of the factor structure of the WSQ-SP, composed of four interrelated factors.

of Berninger et al. (1992, 1994, 1996), planning and revision
skills appear progressively during the primary education stage,
with the last processes appearing in the last grades (5th and
6th). Additionally, although students with learning disabilities
participated in the study, their data was not considered for
the analysis. This was done on the basis of previous studies,
which have shown differences in the use of high-level cognitive
processes between upper-primary students with and without
learning disabilities (Garcia and Fidalgo, 2008; Graham et al,
2017b).

Procedure

Prior to the implementation of the study, consent was requested
from the Consejeria de Educacién de Castilla y Leon [Regional
Department of Education of Castilla and Leon], the autonomous
community in which the study was carried out. Once the
study was approved by the expert committee of the regional
department of Education, the researchers contacted all the
schools in Ponferrada and surrounding areas. Subsequently, a
meeting was held with the heads of the schools to inform
them in detail about the study and the procedure to be
followed during its execution. Those schools that decided to
participate in the study sent the parents an information letter
in which the research aims were presented, asking them for

informed consent for their children to participate in the study.
They were given the opportunity to express concerns and to
request that their children’s data not be included in the study.
Following that, the study was undertaken with participation
from only those students whose parents had given informed
consent. The study was conducted following the Code of Ethics
of the World Medical Association (Declaration of Helsinki)
(Williams, 2008).

Data was collected in a natural context within regular
Spanish language classes. Students were asked to complete
the Spanish WSQ and writing a narrative text in a 50-min
session. The questionnaire was administered by one of the
researchers in this study who has a degree in Psychology and
experience in administering similar kind of tests. Additionally,
she received specific training on the implementation of the
questionnaire. Moreover, the assessment session was audio-
recorded to make sure that the assessment procedure occurred
as intended.

Measures

Students’ Writing Strategies

In this study, we began with the 26-item questionnaire measuring
students’ writing strategies that has been used in previous studies

Frontiers in Psychology | www.frontiersin.org

July 2021 | Volume 12 | Article 700770


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Arias-Gundin et al.

Validation of the WSQ-SP Questionnaire

(Kieft et al., 2006, 2008). Students rate their agreement with each
item on a five-point scale (1-5).

For the translation of the questionnaire, we combined direct
and inverse translation of the items. The questionnaire was
translated from Dutch to English by a Dutch researcher who
was also fluent in English and Spanish. Then this researcher
and a member of the Spanish team each separately translated
the English version into Spanish, in order to compare the
two versions. The two Spanish translations were compared and
discussed, looking for possible discrepancies.

Following that, an expert-panel assessed the suitability of the
questionnaire according to the age of the target population.
This panel of experts was made up of five schoolteachers with
extensive experience in education (three in primary education,
one in early childhood education and one in special needs
education). Some changes were made to the wording to improve
the understanding of the meaning of some items.

The first version of the questionnaire was then trialed with
a small sample of upper-primary students to identify possible
mistakes and assess general understanding. Students had no
issues with it, hence no changes were made, and this produced the
final version of the questionnaire (see Supplementary Material).

Data Analysis

In order to explore the psychometric properties of the
questionnaire, we first analyzed the normal distribution of each
item, verifying that they gave kurtosis and skewness indices
between £7 and +3, respectively (Kline, 2011). The magnitude
and direction of the relationship between items was also analyzed
using Pearson’s correlation coefficient.

The validity of the factor structure was analyzed in two steps.
First, we conducted exploratory factor analysis (EFA) with the
aim of determining whether the items saturated the two factors
of the original version or the four factors proposed in the present
study (see Figure 1). Second, we performed a confirmatory factor
analysis (CFA).

The maximum likelihood method was used to estimate the
model using the covariance matrix of the items in order to
analyze the fit of the proposed model. In order to investigate the
model’s goodness of fit, a number of statistics were considered:
(a) absolute indices such as the Chi-square ratio and degrees
of freedom (Xz/df) and the goodness-of-fit index (GFI); (b) the
comparative fit index (CFI) as an incremental fit index; (c) the
adjusted goodness-of-fit index (AGFI) and the root mean square
error of approximation (RMSEA) as parsimony adjustment
indices. The goodness-of-fit of the model was assessed according
to the following rules: (a) the Xz/df ratio is <3; (b) values above
0.90 for the goodness-of-fit index (GFI), comparative goodness-
of-fit index (CFI) and adjusted goodness-of-fit index (AGFI) are
acceptable; (c) values below 0.08 for the root mean square error of
approximation (RMSEA) indicate acceptable model fit (Browne
and Cudeck, 1993; Hoyle, 1995; Kline, 1998; Hu and Bentler,
1999; Valdés et al., 2019).

Finally, the factorial invariance of the proposed model was
analyzed by testing the fit of the model using confirmatory factor
analysis (CFA) and composite reliability considering the variables
gender and school year.

RESULTS

First, the results of the exploratory factor analysis (EFA) of the
WSQ-SP are provided in order to check the factor structure of
the proposed model, as well as the loading of the items on each of
the factors. Second, the results of the confirmatory factor analysis
(CFA) are presented showing the fit of the proposed model, as
well as a comparison with the traditional two-dimensional model.
Finally, the results are presented with respect to the factorial
invariance of the WSQ-SP questionnaire considering gender
and grade.

Exploratory Factor Analysis (EFA)
All of the items exhibited values within the range of normal
distribution (asymmetry: ranging between —1.37 and 1.20;
kurtosis: raging between —0.96 and 0.82), hence the hypothesis
of univariate normality was rejected in all cases (Kline, 2011).
An exploratory factor analysis (EFA) was carried out using the
Maximum Likelihood extraction method and Oblimin rotation.
The data showed a good fit for this kind of model, evidenced by
Bartlett’s sphericity test (x> (171) = 2216.68, p < 0.000) and the
Kaiser-Meyer-Olkin (KMO) value of 0.83 (Lloret-Segura et al.,
2014). As a criterion for item inclusion, factor weights >0.30 were
considered for only one of the factors, reflecting the theoretical
soundness of the scale (Hair et al., 1999). Ten items were excluded
because they did not match the different factors (items 5, 6, 7, 9,
10, 12, 15, 16, 20, and 24). The results showed that the 16 items of
the scale are grouped into four factors which were theoretically
identified and retained. These factors were labeled revising,
monitoring, thinking, and planning and together explain 32.08%
of the variance. The first factor, monitoring, corresponds to how
much students checked the content or structure of their text
during composition. This factor consisted of six items explaining
18.0% of the variance and had a composite reliability of 0.82. The
second factor, revising, is related to how much students revised
the content of their text once the text was written. This factor
included three items explaining 7.9% of the variance and had a
composite reliability of 0.85. The third factor, planning, is related
to how much students thought about the content of their text in
advance, using external planning devices such as a draft sheet.
This factor included three items explaining 3.8% of the variance
and had a composite reliability of 0.75. Finally, the fourth factor,
thinking, corresponds to how much students needed to have a
clear idea of the content or structure of the text in their minds
before they started to write. This factor consisted of four items
explaining 2.4% of the variance and a composite reliability of 0.79
(see Table 1).

Confirmatory Factor Analysis (CFA)
We performed CFA for the 16 items in the WSQ-SP using Amos
software in SPSS. We used Maximum Likelihood (ML) factor
analysis with the CFA command. The results of the CFA suggest
that overall, the model had a good fit to the data according to
the indices (x*/df = 2.23; GFI = 0.96; AGFI = 0.95; CFI = 0.93;
RMSEA = 0.04 CI (0.03-0.05).

The values of the regression coefficients suggest that the
factors explained an acceptable part of the variance of the items
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TABLE 1 | Exploratory factor analysis (EFA) of the WSQ-SP.

Items Factor loadings Commonality
F1 F2 F3 F4

8. While writing, | regularly check whether my text doesn’t contain sentences that are too long 0.50 0.29

or incorrect.

R14. When writing, | sometimes write paragraphs of which | know that they are not yet correct, 0.38 0.18

but | prefer to continue writing.

R17. I usually hand in my text without checking whether the paragraphs are well arranged. 0.70 0.46

19. Before | hand in my text, | check whether it is structured logically. 0.70 0.58

R22. When | reread my texts, sometimes they are very chaotic. 0.33 0.12

283. | have to reread the texts | wrote, to prevent redundancies. 0.33 0.27

18. When | reread and rewrite my text, the structure of my text changes a lot. 0.71 0.51

21. When | rewrite my texts, the content often changes a lot. 0.73 0.50

26. When | finished writing, | reread and improve a lot: there might change a lot in my text. 0.56 0.40

2. | always use a diagram before | start to write. —-0.39 0.16

3. Before writing a text, | jot down some notes on a scribbling paper. Later, | elaborate these -0.83 0.62

notes.

4. Before | start to write a text, | prefer to write down some thoughts on a scribbling paper to 0.65 0.43

discover what | think about the topic.

1. When | write a text, | spend a lot of time thinking on how to approach it. 0.33 0.19

11. I need to have my thoughts clear, before | can start to write. 0.60 0.32

13. Before | write down a sentence, | have it clear in my mind. 0.41 0.19

15. Writing helps me to clarify my thoughts. 0.65 0.17

Correlations

Monitoring -

Revision 0.03 -

Planning 0.27* 0.21* -

Thinking 0.45* 0.22* 0.27* -

*p < 0.01. Bitems recoded in the analyses.

(see Figure 2). The correlation between the factors indicated
that the factors were related but did not present problems
of collinearity.

Considering that the proposed model was corroborated by the
results, it was compared with the traditional two-dimensional
structure identified in previous studies (Kieft et al., 2006, 2008).
The model proposed in this study exhibited the best factorial fit
(see Table 2).

Factor Invariance Analysis

To check that the effectiveness of the model was not significantly
affected by the features of the sample, the proposed model was
subjected to CFA by selecting the sample based on gender and
grade. These two variables were chosen for the following reasons.
Gender was considered because some studies have shown it to be
a variable that can influence student learning and achievement
in general (e.g., Reilly et al., 2019) and specifically in the use of
cognitive writing strategies (e.g., Berninger et al., 1992; Jones,
2011). Additionally, grade was chosen because it is during this
period of schooling that higher-level cognitive processes related
to textual planning and revision appear following different rates
of development (Berninger et al., 1992, 1994, 1996). The aim was
to ensure that the questionnaire is reliable regardless of gender
or grade.

As Table 3 shows, the composite reliability of each factor in
all of the proposed models, based on the characteristics of the
sample and their combinations, is high (ranging between: 0.81
and 0.92 for the monitoring factor; 0.70 and 0.93 for the thinking
factor; 0.70 and 0.82 for the planning factor; and 0.81 and 0.91
for the revising factor). The model shows a good overall fit
for the gender and grade variables, with the indicators meeting
the established parameters. There was just one exception for
the adjusted goodness-of-fit index (AGFI) in the case of 4th
grade students (0.88), which was very close to the desired value
(0.90). When the model was analyzed based on the interaction
of gender and grade, the absolute index, Chi-square ratio and
degrees of freedom, and the RMSEA as the parsimony adjustment
index, demonstrated acceptable model fit, with the remaining
indicators being close to the desired value (0.90). However, it
is important to note that when the model was analyzed based
on gender-grade interaction, the sample shrank considerably.
This influenced the results, given that CFA is sensitive to sample
size. The literature recommends performing CFA analysis with
samples of more than 200 participants (Valdés et al., 2019). In
all of the cases analyzing the model with samples smaller than
200 students, some indicators did not give the desired values, as
Table 3 shows.
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FIGURE 2 | Path diagram of the hypothesized model. Confirmatory Factor Analysis of the questionnaire.

68

TABLE 2 | Goodness of fit indices for each model of the CFA of the WSQ-SP (N = 651).

Model X2/df GFI AGFI CFI RMSEA (IC al 90%)
4 Factors* 2.23 0.96 0.95 0.93 0.04 (0.03-0.05)
2 Factors™ 6.83 0.86 0.81 0.65 0.09 (0.08-0.10)

*Proposed model with 4 factors: Monitoring, Revision, Planning, and Thinking.
“*Traditional two-dimensional model: Planning and Revision.

DISCUSSION

The main goal of the present study was to analyze the
factor structure and validity of the Spanish WSQ-SP with
upper-primary students. An additional goal was to analyze
the factorial invariance of the proposed model by considering
different variables such as gender and grade.

With regard to the first goal of the study, the results relating
to the questionnaire’s factor structure were in line with the
previous study carried out with Flemish upper-primary students

(De Smedt et al,, 2018) in which four factors were identified;
planning, revising, monitoring and thinking. In addition, on
comparing this model with the two-factor model (i.e., planning
and revising), generally identified in previous studies with more
expert writers (Kieft et al., 2006, 2008), the four-factor model
demonstrated a better match with the questionnaire structure.
This four-factor model is consistent with the differentiation
of planning and revision processes that have generally been
considered in terms of their occurrence during the process of
writing a text (Berninger et al., 1994). As planning and revision
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TABLE 3 | Goodness-of-Fit Indices for the proposed model of the questionnaire based on sample features.

Model (n) X2 p X2/df GFI AGFI CFI RMSEA (IC al 90%) Composite reliability

Monitoring Thinking Planning Revising
Gender
Girls (n = 328) 176.92 0.000 1.80 0.94 0.91 0.90 0.05 (0.04-0.06) 0.86 0.76 0.72 0.88
Boys (n = 3293) 150.64 0.001 1.54 0.94 0.92 0.93 0.04 (0.03-0.06) 0.86 0.84 0.80 0.86
Grade
4th (n = 178) 147.36 0.001 1.50 0.91 0.88 0.91 0.05 (0.03-0.07) 0.86 0.85 0.74 0.81
5th (n = 246) 151.01 0.000 1.54 0.93 0.90 0.91 0.05 (0.03-0.06) 0.87 0.73 0.77 0.86
6th (n = 227) 118.67 0.076 1.21 0.94 0.92 0.97 0.03 (0.00-0.05) 0.86 0.74 0.76 0.89
Gender and Grade
4th Girls (n = 82) 117.23 0.090 1.19 0.85 0.80 0.91 0.05 (0.00-0.08) 0.81 0.74 0.76 0.89
5th Girls (n = 119) 136.63 0.006 1.39 0.88 0.83 0.89 0.06 (0.03-0.08) 0.85 0.70 0.79 0.87
6th Girls (n = 125) 146.16 0.001 1.49 0.88 0.83 0.85 0.06 (0.04-0.08) 0.92 0.85 0.73 0.91
4th Boys (n = 93) 111.56 0.165 1.14 0.88 0.84 0.95 0.04 (0.00-0.07) 0.86 0.93 0.79 0.83
5th Boys (n = 97) 161.09 0.000 1.64 0.83 0.78 0.73 0.08 (0.06-0.10) 0.86 0.85 0.70 0.84
6th Boys (n = 100) 102.62 0.355 1.05 0.90 0.86 0.99 0.02 (0.00-0.06) 0.86 0.71 0.82 0.90

can occur before or during translating, a distinction was made
between advanced and online planning, post-translation and
online revision. In this way, the thinking and planning factors
were related to the two different, but complementary, ways
of planning. According to previous studies, writers differ in
how they plan. While some writers make an outline in note
form before drafting, others plan without producing an outline.
This latter form of planning has been called “mental planning”
(Kellogg, 1988; Torrance et al., 2000). Thus, the thinking factor
would correspond to mental planning while the planning factor
would correspond to outline planning. Similarly, the revising
and monitoring factors can be interpreted according to when
revision occurs. According to Berninger and Swanson (1994)
considering the timing of revision it is possible to differentiate
between online revision (i.e., revision that takes place during
composition) and post-translation revision (i.e., revision that
takes place after composition). Thus, the revising factor would
correspond with post-translation revision while the monitoring
factor would correspond with online revision. In other words,
the results of the present study indicate that the questionnaire
is not only exploring students’ use of planning and revising
strategies in a general way, but rather also assessing different
types of planning and revision strategies depending on when
they take place when students are writing a text. These results
are in line with the arguments presented by Kieft et al. (2007)
and Tillema et al. (2011), who pointed out that the revising
scale was composed not only of items related to post-translation
revision but also to monitoring. Moreover, the better fit of the
four-factor model can be explained based on the fact that these
processes seem to have different rates of development (Berninger
et al,, 1992, 1994, 1996). Based on the implementation of cross-
sectional studies with students aged between 6 and 15 years old,
the authors found that online planning and revision seems to
appear at around ages 6-9 (1st—3rd grades). The authors also
found that advanced planning and post-translation revision were

the last processes to appear around the last years of primary
school (ages 9-12; 4th—6th grades). This would clearly explain
why the four-factor model has a better fit to the data from
primary school pupils. Here, it is also important to consider
that the four factors were shown to exhibit correlation but no
problems of collinearity were found. This result is in line the
view of writing as a recursive activity in which one process may
interrupt others during composition (Flower and Hayes, 1980).

In terms of the second goal of the study, analyzing the
factorial invariance of the proposed model by considering
different variables such as gender and grade, the results showed
that the questionnaire structure was independent of the feature
of the sample. The results of the present study seem to be
generalizable to upper-primary students regardless of gender
or grade.

In summary, the major contribution of this study is the
validation of the WSQ-SP with upper-primary students, as
validation is a critical step for the development of reliable
measurement tools in all scientific domains (Muniz and Fonseca-
Pedrero, 2019). From this study, we can conclude that the
questionnaire provides more precise information than initially
expected and it is a suitable tool for easily, reliably assessing
upper-primary students’ writing.

The validation of this questionnaire is a first step toward
a reliable analysis of this variable, which will continue with
analyzing aspects that have not yet been investigated, such as its
stability, the moderating effect it has on writing intervention in
upper-primary students (Kieft et al., 2006, 2008), and the effect
of instruction itself on writing. Having a validated questionnaire
will also make it possible to analyze the relationship between
students’ use of strategies and other important writing-related
variables such as reading (Fidalgo et al, 2014; Qin and Liu,
2021), motivation (Rocha et al., 2019), and students’ knowledge
(Wijekumar et al., 2019). It would also be interesting to analyze
the relationship between the results provided by this scale and
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the writing processes students follow through the use of online
measures such as the triple task (Garcia and Fidalgo, 2008;
Fidalgo et al., 2014) and thinking aloud (Lopez et al., 2019).

Finally, as an educational contribution, this instrument may
be a useful tool that will help provide teachers with information
about their students’ strategies and consequently help them to
adapt the writing instruction according to their needs. All of
this, without a doubt, will have a positive impact on students’
writing performance, not only in initial educational levels (e.g.,
Lopez et al., 2017), but also in later educational stages, such as at
University, where students often find it difficult to write academic
texts (Connelly et al., 2005).
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What role could have intrinsic motivation toward reading in an extraordinary situation
like the recent confinement? This research examines the relationship between intrinsic
reading motivation (IRM) and reading habits in an adult population considering types
of reading (for leisure, work/study, social networks, and news), gender, and distress
generated by the coronavirus disease 2019 (COVID-19) pandemic. Participants were
3,849 adults from Spain who were surveyed about their reading practices: before,
during the first weeks, and after several weeks of confinement. Linear mixed effects
models (LMMs) were used to analyze data. Results showed a three-way interaction
between reading frequency, IRM, and type of reading. Also, distress seems to pose
a differential impact depending on the type of reading. The higher the IRM, the lesser
the time devoted to study/work reading and the more to social and news reading (at
the beginning of confinement). In this sense, IRM can function as a protective factor of
reading behavior but only for leisure reading. Results support previous findings of the
importance of consciously promoting this type of motivation in all individuals beyond
educational contexts, since it seems to be positively related to well-being. Other results
and implications are discussed.

Keywords: intrinsic reading motivation, reading behavior, gender, distress, COVID-19

INTRODUCTION

Due to coronavirus disease 2019, the Spanish population was subjected to strict lockdown since
March 13, 2020. Recent research has shown how this situation caused many changes in the habits
of people, such as eating (Pérez-Rodrigo et al., 2020), use of drugs, TV consumption, time for
videogames, and physical exercise (Balluerka et al., 2021). It seems clear that from that moment
on, most of the work tasks and whole leisure activities were moved inside the houses, something
that had not happened before, greatly altering them in many cases. Reading was one of the daily
activities that were most affected by this radical change in habits (Salmerén et al., 2020). Reading
habits and the amount of time devoted to different reading activities (or types of reading) are
influenced by several individual factors (Scales and Rhee, 2001; Schutte and Malouft, 2007; Garces-
Bacsal and Yeo, 2017). For example, there is a positive relationship between intrinsic motivation
and time spent reading, a relationship that is stronger for leisure reading (Schiefele et al., 2012).
An important research question is whether motives underlying reading habits are maintained in a
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situation of confinement. This exceptional context offers a unique
opportunity to explore the role of intrinsic reading motivation,
keeping in mind that the pandemic situation could cause a
triggered or emerging situational interest (Linnenbrink-Garcia
and Patall, 2016) on certain types of reading. Research on this
issue could be beneficial to support the self-determination theory
(SDT) and to help us reflect on its potential implications beyond
academic contexts. Another individual factor associated with
reading behaviors is gender: we know that females have higher
levels of intrinsic motivation to read (Wigfield and Guthrie,
1997; Swalander and Taube, 2007; Vansteenkiste et al., 2009)
and, therefore, read more than males (Scales and Rhee, 2001).
A third individual factor related to changes in habits during the
pandemic is individual distress. A situation of confinement and
pandemic as the one experienced in 2020 and again in 2021 can
generate anxiety and psychological distress (Casagrande et al,
2020), factors that can significantly affect our behaviors (Ingram
et al., 2020; Stanton et al.,, 2020), such as reading habits. For
instance, the greater psychological distress experienced during
the recent coronavirus disease 2019 (COVID-19) pandemic in
China was associated, especially among women, with increased
time spent daily on social media searching for and reading
information on COVID-19 (Guo et al., 2021). To the best of
the knowledge of the authors, the three-way interaction between
reading habits, intrinsic reading motivation, and distress has not
yet been explored. Thus, the main objective of this study is to
understand the nature of such interaction, since this could lead
to comprehension of how distress and motivational factors are
related to changes in reading habits in highly distressful situations
and whether this relationship is different for each gender.

Motivation (SDT) and Reading

Schiefele et al. (2012) reviewed the construct of reading
motivation, which can be understood as current or habitual
reading motivation (cf. Pekrun, 1993). In this research, we
focused on the habitual reading motivation which “... denotes
the relatively stable readiness of a person to initiate particular
reading activities” (Schiefele et al, 2012, p. 429). Regardless
of this distinction, Schiefele et al. (2012) also provided a
comprehensive review of the dimensionality of the construct
of reading motivation. From a psychological perspective, it
has been studied from different lines of research, for instance,
through the value beliefs of reading tasks (e.g., Durik et al,
2006; Solheim, 2011), from the self-concept and self-efficacy
of reading (e.g., Chapman and Tunmer, 1995; Wigfield and
Guthrie, 1997; MRQ reading efficacy subscale) or via orientations
of objectives related to reading (e.g., Graham et al, 2008).
However, according to Schiefele et al. (2012), the most important
distinction is the one that exists between intrinsic and extrinsic
reading motivation. Intrinsic reading motivation is defined as
the willingness to read because the activity is satisfying in itself
for an individual. In contrast, extrinsic reading motivation refers
to when reading is motivated by its expected consequences,
either to obtain positive outcomes or to avoid negative ones
(Wigfield and Guthrie, 1997; Becker et al., 2010; de Naeghel
et al, 2012, 2014; Schiefele et al., 2012, 2016). These types of

reading motivation can be described as higher order categories
subsuming several dimensions.

The SDT (Ryan and Deci, 2019) is an exceptional framework
for approaching the study of these motivational categories.
As an organismic theory, SDT posits that its representation
of motivation is universal (Pintrich and Schunk, 2006; Ryan
and Deci, 2020). This is justified by considering the existence
of three basic psychological needs that are innate to human
behavior: autonomy, competence, and relatedness. Autonomy
refers to the basic psychological need of feeling as the initiators
of our own actions, so it is promoted by experiences of
personal interest and value (Ryan and Deci, 2020). Externally
controlled experiences, such as rewards and punishments, may
undermine autonomy. Individuals also need to feel competent
in their interactions with other people, in the tasks and
activities they perform, and in adapting to their environment
in a broad sense. This need is best satisfied when tasks
or activities afford optimal challenges and opportunities for
growth. Finally, relatedness refers to the need of being part
of a group, so it has commonly been denominated as a need
for belonging (Pintrich and Schunk, 2006; Ryan and Deci,
2020). It is promoted by respect and affection. Taking these
needs into account, intrinsic motivation can be defined as
“the human need of being competent and self-determined in
relation with the environment” (Deci, 1980, p. 27). Autonomy
and competence needs are, thus, directly related to intrinsic
motivation (Garon-Carrier et al., 2016).

From this theoretical perspective, most of the general
outcome categories (i.e., achievement, persistence, well-
being) treated in motivational research are not exclusive
to the education domain. Hence, “..current results in this
research field can be probably generalized to domains beyond
education such as workplaces, health-related behavior and
interpersonal relationships” (Howard et al, 2021, p. 19).
For this reason, SDT can serve as a framework for studying
adult reading habits.

According to SDT, the types of reading motivation can also
be ordered on a continuum of self-determination (Howard
et al., 2017; Ryan and Deci, 2020), varying from an absence of
self-determination (i.e., motivation), to partially self-determined
behaviors (e.g., an extrinsic motivation referred to as introjected
regulation), to the most self-determined behaviors (i.e., intrinsic
motivation). Thus, intrinsic motives will always be self-
determined, whereas extrinsic motives can be categorized as
more or less self-determined: external, introjected, identified,
and integrated regulation (Ryan and Deci, 2019, 2020; Howard
et al, 2021). External regulation concerns behaviors driven
by externally imposed rewards and punishments (e.g., reading
to avoid punishment). Introjected regulation is characterized
by ego-involvement motives, because the goal is to gain and
maintain approval from the self and others (Howard et al,
2021), driven by feelings of "I should..." and guilt. Identified
and integrated regulations are the most self-determined of
these extrinsic motives. Individuals are driven by an identified
regulation when their behaviors are consistent with perceived
personal values and meaning, regardless of the enjoyment derived
from enacting those behaviors. Finally, when driven by an
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integrated regulation, individuals assimilate the enactment of a
behavior into their sense of self such that the behavior becomes
a fully congruent element of their identity. One of the core
hypotheses of SDT is that supporting basic psychological needs
facilitates the most autonomous types of motivation (i.e., intrinsic
motivation and integrated and identified regulation), whereas
thwarting those needs undermines it (Ryan and Deci, 2020).

This study focuses on the most self-determined type of
motivation: intrinsic reading motivation. This decision is based
on the strength of this type of motivation to predict performance
and well-being, making it possible to consider it as the most
optimal type of motivation (Garon-Carrier et al., 2016). A very
recent meta-analysis on SDT by Howard et al. (2021) has
reinforced this argument and has provided revealing data linking
intrinsic motivation with some individual variables related to
well-being (e.g., anxiety and distress), a relationship that we
intend to explore in this study.

Intrinsic motivation can be defined as a psychological desire
to execute behaviors (reading, in this case) for the only purpose
of obtaining the satisfaction, pleasure, or excitement associated
with enacting the behavior itself (Ryan and Deci, 2019). In other
words, reading is intrinsically motivating as long as it satisfies
the psychological needs of competence and autonomy (Ryan and
Deci, 2009).

In this study, we expected the confinement to have an impact
on how people met their basic needs through their reading
habits. We also explored the association between intrinsic reading
motivation (IRM) and reading behavior (i.e., reading frequency)
and how it varied with the type of reading, gender, and distress
in such an exceptionally stressful context. The results obtained
can offer valuable information about their relevance beyond an
educational context in the adult population.

Intrinsic Reading Motivation, Reading
Behavior, Type of Reading, Gender, and

Distress

Studies have consistently found a positive relationship between
intrinsic reading motivation and reading behavior (Wang and
Guthrie, 2004; Unrau and Schlackman, 2006; Law, 2008, 2009;
Becker et al., 2010; Retelsdorf et al., 2011). Hence, people
who read for their own enjoyment read more often than
those who read for other external motivations, such as to
avoid a punishment or to obtain a reward. However, this
association has been mainly observed in educational contexts.
Schiefele et al. (2012) suggested how in educational settings the
association between intrinsic motivation and reading frequency
is stronger for leisure reading than for academic reading, finding
that the higher the intrinsic motivation to read, the higher
the frequency of leisure reading. Furthermore, de Naeghel
et al. (2012) found that, regardless of the context in which
motivation is measured (i.e., recreational versus academic),
autonomous motivation is positively related to leisure reading
frequency. Studies focused on adult reading motivation are
rare. Schutte and Malouff (2007), although did not specifically
analyze intrinsic motivation, found that understanding reading
as part of the self (reading as part of ones identity or,

according to SDT, self-determined motivation) was strongly
related to reading frequency (self-reported measure). This
was moderately related to hours spent on leisure reading
and not significantly associated to hours spent on mandatory
reading.

Previous studies have also found that gender plays an
important role in the relationship between reading motivation
and frequency and/or type of reading. Studies focused on reading
motivation find that girls are more intrinsically motivated to read,
and this is positively associated to reading frequency (de Naeghel
et al, 2012). Moreover, higher intrinsic motivation toward
academic tasks of girls is positively related to their achievement
and learning (Ratelle et al., 2007; Vansteenkiste et al., 2009).
Also, the studies focused on adult reading (Schutte and Malouft,
2007) have found that women scored significantly higher than
men on reading motivation scales and on self-determined
motivation subscales. In addition, studies and surveys on reading
habits systematically show that women read more than men,
and especially read more for leisure (Scales and Rhee, 2001;
Mellard et al., 2007; Federacién de Gremios de Editores de
Espana (FGEE), 2020) even in confinement (Salmerén et al.,
2020; Federacion de Gremios de Editores de Espania (FGEE),
2021).

The results on motivation to read and gender effects seem
quite robust. However, in such an exceptional situation as
confinement, there might be other factors that could affect the
relationship between motivation, gender, and reading habits.
Casagrande et al. (2020), for example, have found that the
COVID-19 outbreak has had a psychological impact in terms
of anxiety symptomatology and psychological distress on a
population of 2,291 Italian respondents to a survey. Similarly,
Alzueta et al. (2021) analyzed the psychological impact of the
pandemic across 59 countries around the world. They found
that a significant proportion of respondents reported moderate
to severe symptoms of depression (25.4%) and anxiety (19.5%),
and that European citizens, women, and young adults were the
ones who obtained higher scores. Experiencing psychological
distress is significantly associated with changes in health and
physical behavior (Ingram et al., 2020; Stanton et al., 2020).
Moreover, Guo et al. (2021) suggested an association between
distress and reading behaviors. Concretely, they found that the
amount of time people spent daily on social media searching
for and reading information on COVID-19 is, among other
things, a predictor of psychological distress. Also, Alzueta et al.
(2021) suggested that younger adults may be more vulnerable
to the psychological effects of the COVID-19 pandemic as a
consequence of greater exposure to media. However, a systematic
analysis of how distress generated by confinement might affect
reading habits is, to the best of the knowledge of the authors, still
lacking. Such association may also be influenced by motivational
factors: we know from previous studies that people who have
high intrinsic reading motivation toward learning tasks (ie.,
musical or academic content) experience less distress in task
performance than those with less self-determined motivation
(Stoeber and Eismann, 2007). That is, it seems that being
intrinsically motivated toward a learning task protects against the
occurrence of distress associated with the performance of that
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task. Furthermore, Levine et al. (2020) found that students with
autonomous motivation read more books recreationally, which
was associated with lower levels of psychological distress. They
conclude that recreational reading mitigates the frustration of
one’s basic psychological needs by improving the feeling of being
autonomous, competent, and socially connected. Thus, exploring
the association between distress, reading habits, gender, and
motivation is important to better understand the role of intrinsic
motivation on reading. It is possible that people with high levels
of intrinsic motivation toward reading do not vary their reading
frequency even though they experience a high degree of distress
generated by the confinement situation (Levine et al., 2020).
However, according to Guo et al. (2021), the time spent on social
media and reading news about COVID is a predictor of distress,
so we wonder whether the IRM would play some role in this
relation, as reasons of people for reading social media and news
might be independent of IRM.

Therefore, one of the challenges we sought to address in
this correlational study is to explore whether these relationships
between intrinsic reading motivation and reading frequency are
maintained in the adult population from prior to confinement, at
the start of confinement, and after a month of confinement.

Hypotheses

Based on prior studies, we made the following hypotheses:

H1: IRM will be related to reading frequency (RF).
Specifically, it is expected:

HI.1: A positive relationship between IRM and RF, so
that those people who report higher IRM will show
higher RF than those who report low intrinsic motivation
(Schiefele et al., 2012).

H1.2: This positive relationship between IRM and RF will
occur at the three points in time investigated: prior to
confinement, at the start of confinement, and during the
continuation of confinement.

H1.3: According to previous studies (de Naeghel et al.,
2012), we did expect to find a positive relationship between
IRM and RF in the types of academic or work and leisure
reading, a relationship that will be stronger in the latter
(de Naeghel et al., 2012, 2014). On the other hand, we did
not expect a specific relationship between IRM and social
reading and reading news. It can be hypothesized that news
and social reading may not be the main means of satisfying
the pleasure associated with enacting the reading behavior
itself.

H2: IRM and RF will be different for males and females.
Differences will be the following:

H2.1: Based on previous studies, we expect females to have
higher IRM than males (e.g., Wigfield and Guthrie, 1997;
Swalander and Taube, 2007; Vansteenkiste et al., 2009).
Therefore, and in line with hypothesis 1.1, females will
spend more hours reading (RF).

H2.2: The superiority of women in terms of intrinsic
motivation and reading frequency will be constant across
the three-time period: before, in the beginning, and few
weeks of confinement.

H3: According to previous studies (Casagrande et al.,
2020), situations of confinement can generate stress and
overloads in individuals. We expected that these stressors
will condition to a lesser extent the RF in people with higher
IRM (Howard et al., 2021), especially in the type of leisure
reading (Levine et al., 2020).

DESIGN

Participants

The sample for this study was formed by 4,181 adults from Spain.
From that initial sample, 332 participants were excluded because
of one or several of the following reasons: they did not accept the
use of their data for the study, they did not currently live in Spain,
they showed an incoherent pattern of responses, or they were
not in the 18-65 age range (see Salmeron et al., 2020, for more
information on the database used for this study). After removing
all these cases, the final sample was composed of 3,849 Spanish
adults between 18 and 65 years old (M = 33.52 years, SD = 13.93).
As shown in Table 1, the final sample was predominantly female,
young, and medium-educated.

A non-probabilistic sample was used. A link to the survey
was published online and sent to educational institutions, friends,
and family members asking to forward it. In order to facilitate
the generalization of the results, a weighting adjustment method
was performed to account for misrepresented groups. First, the
reference values (i.e., frequencies by age and gender), as provided

TABLE 1 | Descriptive statistics of the participants.

N 3849
Gender Female 2724 (70.8%)
Male 1125 (29.2%)
Age range From 18 to 24 years 1620 (42.1%)
From 25 to 34 years 683 (17.7%)
From 35 to 44 years 548 (14.2%)
From 45 to 54 years 567 (14.7%)
From 55 to 65 years 431 (11.2%)
Occupation Students 1782 (46.3%)
Workers 1944 (50.5%)
Unemployed 222 (5.8%)
Retired 79 (2.1%)
Other 28 (0.7%)
Completed studies Primary education 32 (0.8%)

Secondary education 1858 (48.3%)

Undergraduate degree 1200 (31.2%)

Master degree 534 (13.9%)
Ph.D. degree 220 (5.7%)
Other 5(0.1%)

Percentages in brackets are shown.
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by the Spanish Nation Institute of Statistics (Instituto Nacional
de Estadistica, 2020), were computed. Then, the observed
frequencies by age range and gender in the database were
computed. The weight value was W = (n,/ng) x (Ns/Np), where
n, is the frequency by age and gender in the population, n; is the
frequency by age and gender in the sample, N; is the sample size,
and N, is the population size.

Procedure

All data were extracted from the database READ-COGvid
(Salmeron et al.,, 2020), collecting from April 11, 2020 to April
19, 2020 in Spain.

Data for the READ-COGvid reading habits survey were
collected by an unrestricted self-selected survey. It published
a link to the survey on social media and sent links to
the survey to educational associations, undergraduate students
from several universities in Spain, and to social networks
of the researchers with a request to spread it. Responses
were collected via the tool LimeSurvey, and data were stored
in the servers of the University of Valencia, following the
GDPR Compliance. The study was designed following the
ethical principles of the Declaration of Helsinki. Before their
participation, the participants were informed about the goals of
the study and about the ethical guidelines followed in the design
and data treatment.

Measures

Intrinsic Reading Motivation

An adapted version of the SRQ -Reading Motivation
Questionnaire (de Naeghel et al., 2012) was used, developed to
capture intrinsic reading motivation (e.g., “I read because
I enjoy reading”). Four items were selected from the
original questionnaire. Items were scored on a five-point
Likert scale, ranging from 1 (completely disagree) to 5
(completely agree). The four-item questionnaire had good
internal consistency: McDonalds omega (o = 0.89) and
average variance extracted (AVE = 0.65). A confirmatory
factor analysis (CFA) was performed to assess the reliability
of the instrument more deeply. Because of the ordinal
nature of the scale, the diagonally weighted least squares
(DWLS) estimation was selected. The factor model
was  significant (x> = 37.879; p < 0.001). Additional fit
measures were appropriate: IFI = 0984, GFI = 0.993,
CFI = 0.984, RMSEA = 0.068.

Reading Frequency on Type of Reading

This scale assessed how much daily time the participants
recalled spending on different reading activities: reading for
leisure, reading for work or study, reading news to keep up
with current events, and social reading (Scales and Rhee,
2001; Torppa et al, 2020). For each reading activity, they
answered using the following scale: nothing, ~30 min a day, 1,
2,3,4haday.

Reading Habits Times
The participants fulfilled the previous scale (reading frequency
on type of reading) three times: first, they recalled the last

time (before the confinement) they had spent few days at
home (e.g., holiday, weekend...), and that report was used
for the “Before” measure. Then, they fulfilled the scale
again recalling the first 2 weeks of confinement (this was
the “Beginning” measure). Finally, for the “Month” measure,
they reflected about the current period, after few weeks
of confinement had passed. Therefore, the survey was sent
just once to each participant, and they fulfilled the reading
frequency on the type reading scale three times, just recalling
different points in time.

Distress

The personal distress (PD) subscale of the Interpersonal
Reactivity Index (IRI) (Davis, 1980) was used to assess the distress
of the participants during the lockdown. This is a seven-item five-
point Likert scale tapping feelings of anxiety and self-control in
tense situations. The respondents rated statements such as “In
emergency situations, I feel apprehensive and ill-at-ease” from
1 (does not describe me well) to 5 (describes me very well).
Validated adaptation in Spanish (Escrivé et al., 2004) was used.
The PD scale showed good internal reliability in the sample
(w = 0.82; AVE = 0.42). Although AVE is a bit low, it is still
considered appropriate if composite reliability is higher than
0.6 (Fornell and Larcker, 1981). Composite reliability for the
subscale is 0.84. A CFA was performed to assess the reliability
of the instrument more deeply. Because of the ordinal nature
of the scale, the DWLS estimation was selected. The factor
model was significant (x? = 548.527; p < 0.001). Additional
fit measures were appropriate: IFI = 0.912, GFI = 0.973,
CFI = 0.912, RMSEA = 0.1. Although RMSEA is a bit high, this
test is not very reliable on its own, and previous studies have
suggested that there is no support for universal RMSEA cut-
off points, recommending the use of the other goodness of fit
measures to make decisions (Chen et al., 2008). Overall, the scale
reliability is fair.

Data Analysis

In order to test HI and H2, we used a linear mixed effects
model (LMM) with the Imer and emmeans packages in R
(R Core Team, 2020) for each type of reading (leisure vs.
news vs. social vs. study/work), which is four in total. The
categorical fixed factors were time (before vs. beginning vs.
month) and gender (female vs. male), and the continuous fixed
factor was IRM. The participants were the random effect in
the model. The dependent variable was the number of reading
hours per day (reading frequency, RF). As RF was not normally
distributed, before performing any statistical analysis, we log
transformed it, which resulted in more normal distributions.
The rest of the assumptions for the analysis were met, the
F- and p-values for the analyses. For each significant effect,
we also report in-text, the B values (standardized coefficients)
as a measure of effect size (B < 0.2 = weak, § > 0.2 and
<0.5 = moderate, p > 0.5 = strong effect, Acock, 2014).
The effect size was calculated with the function “effectsize:
standardize_parameters()” in R.
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TABLE 2 | Effects of IRM, time, and gender on RF for each type of reading.

Study/Work

Sum sq Mean sq NumDF DenDF F value Pr(>F)
Time 0.08 0.04 2 8305.9 0.37 0.692
IRM 2.64 2.64 1 3991.8 24.18 0.000***
Gender 0.03 0.03 1 4078.4 0.25 0.614
Time:IRM 0.4 0.2 2 8305.9 1.82 0.162
Time:Gender 0.47 0.24 2 8305.9 2.18 0.114
IRM:Gender 0.03 0.03 1 3991.8 0.26 0.607
TIME:IRM:Gender 0.82 0.41 2 8305.9 3.75 0.024*
Leisure
Time 0.25 0.13 2 8189.6 1.56 0.210
IRM 46.48 46.48 1 3793.5 576.63 <2.2e-16™*
Gender 0.04 0.04 1 3886 0.53 0.465
Time:IRM 1.52 0.76 2 8189.6 9.41 0.000***
Time:Gender 0.27 0.13 2 8189.6 1.67 0.189
IRM:Gender 0.06 0.06 1 3793.5 0.76 0.384
TIME:IRM:Gender 0.17 0.09 2 8189.6 1.07 0.342
Social
Time 0.6 0.1 2 7902 8.91 0.000***
IRM 2.41 2.41 1 3766.2 71.87 <2.2e-16™*
Gender 0.79 0.79 1 3822.2 23.49 0.000***
Time:IRM 0.14 0.07 2 7902 2.07 0.126
Time:Gender 0.01 0.01 2 7902 0.21 0.812
IRM:Gender 0.22 0.22 1 3766.2 6.57 0.010*
TIME:IRM:Gender 0.01 0.00 2 7902 0.08 0.924
News
Time 0.55 0.28 2 8023.8 5.16 0.006**
IRM 0.86 0.86 1 3596.8 15.97 0.000***
Gender 0.03 0.03 1 3689.4 0.57 0.449
Time:IRM 0.08 0.04 2 8023.8 0.75 0.474
Time:Gender 0.04 0.02 2 8023.8 0.38 0.685
IRM:Gender 0.03 0.03 1 3596.8 0.63 0.427
TIME:IRM:Gender 0.02 0.01 2 8023.8 0.16 0.849

Sig. codes. 0**; 0.001**; 0.01". The data reported in this table have been calculated with transformed reading frequency (RF).

RESULTS

Effect of Intrinsic Reading Motivation,
Time of Confinement, and Type of

Reading on Reading Frequency

A table with all the effects for each type of reading can be seen in
Table 2. For clarity purposes, results will be commented for each
type of reading next.

Leisure Reading

Table 2 shows that the main effects of time of confinement
and gender were not significant. However, the main effect of
IRM was significant. As predicted, the higher the IRM, the
higher the RF (B = 0.29). The interaction between time and
IRM was also significant: although the relationship between
intrinsic motivation and RF was positive at any moment of
confinement, it was stronger after a month of the confinement
than at the beginning and before (x> = 46.477, p < 0.001); that

is, the slope of IRM was higher at the month of confinement
(B =0.06).

Study

In the case of reading for study/work, only the main effect
of IRM was significant (B = 0.06); that is, the higher
the IRM, the higher the RF so HI.1 was confirmed.
The effect of time was only significant in interaction
with IRM and gender, so we will analyze it in the next
section.

News

In the case of news reading, the main effect of IRM was again
significant; that is, again, the higher the IRM, the higher the RF
(B = 0.05), confirming H1.1. The main effect of time was also
significant, but in this case, the RF was significantly higher at
the beginning of the confinement (8 = 0.39) than before and
after a month (f = 0.33) (see Figure 1) regardless of the level of
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FIGURE 1 | Interaction between reading frequency (RF), time, and intrinsic
reading motivation (IRM) for news reading.
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FIGURE 2 | Interaction between reading frequency (RF), time, and intrinsic
reading motivation (IRM) for social reading.

intrinsic motivation. The interaction between time and IRM was
not significant.

Social

Finally, in the case of social reading, the main effect of
both IRM and time was again significant. However, in the
case of IRM (B = —0.18), contrary to the pattern in the
rest of types of reading, the higher the IRM, the lower the
frequency of social reading (before: x> = 70.146, p < 0.001;
beginning: x? = 47.8; p < 0.001; month: x? = 61, p < 0.001).
The effect of time followed the same pattern than in the
case of news, that is, the RF was significantly higher at the
beginning of the confinement (§ = 0.33) than before and after
a month (B = 0.33) (see Figure 2) regardless of the level of
intrinsic motivation.

TABLE 3 | Means and SE of reading frequency (hours per day) per type of
reading, time, and gender (untransformed data).

Type of reading Time Gender
Female Male
M SE M SE
Leisure Before 0.93 0.02 0.94 0.03
Beginning 1.27 0.02 1.25 0.03
Month 1.42 0.02 1.30 0.03
News Before 0.93 0.02 0.94 0.038
Beginning 1.27 0.02 1.18 0.03
Month 1.10 0.02 1.03 0.038
Socialize Before 1.38 0.02 1.10 0.03
Beginning 1.95 0.02 1.43 0.03
Month 1.82 0.02 1.38 0.08
Study/Work Before 1.88 0.02 1.81 0.03
Beginning 2.07 0.02 2.15 0.03
Month 214 0.02 2.14 0.08

M, mean; SE, standard errors.

Effect of Intrinsic Reading Motivation

and Gender on Reading Frequency
Descriptives for RF for each type of reading considering
gender and each time of confinement are shown
in Table 3.

The main effect of gender was significant only in the case
of social reading, with females showing higher RF of social
media than males (Mfemales = 1.89, SE = 0.02; Mmales = 1.4,
SE = 0.03). Also, for this type of reading, the interaction between
IRM and gender was significant, such that the slope of IRM was
higher for females than for males (x% = 6.574; p = 0.01) (see
Figure 3).

In the case of study/work reading, the three-way interaction
between IRM, gender, and time was significant. As can be seen
in Figure 4, females showed higher RF for study/work than
males before the confinement, especially if they presented higher
IRM. However, males only showed higher RF for work/study
than females at the beginning of the confinement provided they
presented high IRM.

Effect of Distress, Intrinsic Reading
Motivation, and Time of Confinement on
Reading Frequency by Type of Reading

In order to explore H3, we split the participants into
two groups according to the median of IRM (more IRM
participants > 4.5, less IRM participants < 4.5). We then
conducted LMM analyses introducing distress and time of
confinement as continuous factors, and RF as dependent variable
(log-transformed in order to normalized it) per each type of
reading and group of IRM (eight LMM analyses in total).
Again, the participants were the random effect in each one of
the eight models. The results of these analyses are shown in
Table 4.
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FIGURE 3 | Interaction between reading frequency (RF), gender, and intrinsic reading motivation (IRM) for “Social Reading”.
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FIGURE 4 | Interaction between reading frequency (RF), gender, and intrinsic
reading motivation (IRM) for Study/Work Reading.

Study/Work Reading
For higher IRM participants, the effect of time was again
significant, such that RF was significantly lower before of the
confinement than at the beginning (z.ratio = —7.246; p < 0.001,
p = —0.264) and at the month (z.ratio = —7.205; p < 0.001;
B = —2.62) of confinement. However, the difference in RF
was not significant between the beginning and the month of
confinement (z.ratio = 0.04; p = 0.999). The effect of distress was
also significant in such a way that the higher the distress, the lower
the RF (p = —0.03).

For lower IRM participants, neither the effect of time nor the
effect of distress was significant.

Leisure Reading

For higher IRM participants, the effect of time was significant
again. In this type of reading, however, the difference in RF
between the beginning and the month of confinement was also

significant (z.ratio = —6.698; p < 0.001, p = —0.601), as in the
case of before (z.ratio = —14.548; p < 0.001, p = —0.315) vs.
beginning and before vs. month (z. ratio = —21.245; p < 0.001,
B = —0.845). However, there was no main effect of distress for the
higher IRM participants.

For lower IRM participants, the effect of time was
significant again, such that RF was significantly lower before
the confinement than at the beginning (z.ratio = —13.288;
p < 0.001, p = —0.46) and at the month (z.ratio = —15.226;
p < 0.0001; B = —0.527) of the confinement. However, the
difference in RF was not significant between the beginning and
the month of the confinement (z.ratio = —1.938; p = 0.128).
As in the case of higher IRM, there was no main effect of
distress for lower IRM.

Social Reading

For higher IRM participants, both the main effect of time
(B = 0.42) and distress (B = 0.08) were significant. As it
can be seen in Figure 5A, higher IRM participants showed
more social RF at the beginning and after a month of the
confinement than before and those participants more distressed
showed higher RF of social media in general. However,
the interaction between distress and time on RF was also
significant, so the effect of distress was significant before
(2 =10.413, p < 0.004) and at the beginning of the confinement
(x% = 19.144, p < 0.001) but not after a month (x> = 4.596,
p=0.096).

For lower IRF participants (Figure 5B), the main effect
of time (B = 0.32) and distress (B = 0.12) were again
significant. With regard to time, social RF was higher at
the beginning and at the month of the confinement than
before. Again, the higher the distress, the higher the RF
for social media. The interaction time x distress was not
significant.
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TABLE 4 | Effects of distress and time on RF for each type of reading and higher and lower IRM.

Study/Work

Sum sq Mean sq NumDF DenDF F value Pr(>F)
Higher IRM
Time 1.34 0.67 2 3903.1 6.09 0.002**
Distress 0.46 0.46 1 1973 417 0.041*
Time:distress 0.14 0.07 2 3903.1 0.65 0.520
Lower IRM
Time 0.20 0.10 2 4400.7 0.93 0.393
Distress 0.03 0.03 1 2278 0.31 0.575
Time:distress 0.31 0.15 2 4400.7 1.42 0.241

Leisure

Sum sq Mean sq NumDF DenDF F value Pr(>F)
Higher IRM
Time 1.86 0.93 2 3896.4 11.99 6.45E-06"**
Distress 0.04 0.04 1 1893.5 0.52 0.471
Time:distress 0.34 0.17 2 3896.4 2.21 0.110
Lower IRM
Time 0.61 0.30 2 4265 3.6 0.0275*
Distress 0.29 0.29 1 2129 3.44 0.064.
Time:distress 0.36 0.18 2 4265 2.14 0.118

Social

Sum sq Mean sq NumDF DenDF F value Pr(>F)
Higher IRM
Time 2.49 1.24 2 3698.1 36.12 2.914E-16"*
Distress 0.44 0.44 1 1844.5 12.91 0.000***
Time:distress 0.31 0.16 2 3698.1 4.55 0.011*
Lower IRM
Time 1.59 0.8 2 4164.2 23.91 4.751E-11
Distress 1.34 1.34 1 2122.4 40.29 2.669E-10***
Time:distress 0.07 0.03 2 4164.2 1.056 0.351

News

Sum sq Mean sq NumDF DenDF F value Pr(>F)
Higher IRM
Time 0.36 0.18 2 3771.7 3.37 0.034*
Distress 0.06 0.06 1 1789.7 1.18 0.278
Time:distress 0.54 0.27 2 3771.7 5.08 0.006**
Lower IRM
Time 0.29 0.15 2 4255 2.73 0.065.
Distress 0.07 0.07 1 2052.2 1.27 0.260
Time:distress 0.22 0.11 2 4255 2.06 0.128

Sig. codes. 0***; 0.001**; 0.01*. The data reported in this table have been calculated with transformed reading frequency (RF).

News Reading

In the case of higher IRM participants, the effect main effect
of Time (B 0.18) was significant but not the effect of
distress. However, distress and time interacted significantly, so
the effect of distress was significant at the beginning of the
confinement (x? = 6.51, p < 0.01) but not before (y? = 10.358,

p > 0.1) and after a month (y?
Figure 6A).

For lower IRM participants, neither the effect of
distress nor the effect of time on RF was significant (see
Figure 6B). The interaction Distress x Time was also not
significant.

0.183, p > 0.1) (see
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DISCUSSION

In this research, we used a correlational design to examine
the relationship between IRM (as defined within SDT) and
reading habits in an adult population taking into account types
of reading (i.e., for leisure, for work or study, social networks,
and news), gender, and distress generated by the exceptional
situation of confinement in Spain caused by the COVID-19
pandemic. In line with theoretical expectations and previous
studies, IRM was significantly associated with higher RF. This
relationship was stronger for females and for leisure reading, and
it was maintained despite the increased distress associated with
confinement. Despite the exceptional nature of the pandemic
and lockdown situation, this type of motivation seems to
support the hypothesis of universal effects of intrinsic motivation,
which are independent of contingencies (Ryan and Deci, 2019,
2020).

With regard to the first hypotheses, the main effect of IRM was
significant, showing, as expected, that participants with higher
IRM invested more hours reading (RF) than participants with
lower IRM (Schiefele et al., 2012). This relationship held true
at all time points: before, at the beginning, and after a month
of confinement for leisure reading. The stronger relationships
between IRM and RF were obtained for leisure, work, and
social reading, although RF for each type of reading was
different: more time invested for work reading, followed by
social, and finally news and leisure at a similar level. Also, the
relationship between IRM and RF was stronger for leisure than
for work reading. This may mean that these types of reading
could better satisfy competence and autonomy needs, that is
why they are considered intrinsically motivating for the people
who enjoy them (de Naeghel et al., 2012). Specifically, leisure
reading seems to fit perfectly with SDT assumptions. People
can initiate autonomously their reading behaviors even in more
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formal or compulsory reading contexts like study/work reading,
meeting their needs from an intrinsic motivation. It is not totally
surprising that those basic needs most positively related to IRM
(autonomy and competence) are better satisfied by leisure and
work/study reading. However, this effect was the weakest for
news reading, at least in the confinement situation analyzed. The
fact that news reading was not influenced that much by IRM
could imply that different motives might be in play, for example,
reading news may satisfy the person just for the feeling of being
informed, not for reading itself.

Contrary to the expectations of the authors, the relationship
between social reading and IRM was negative. It is possible that
social reading (i.e., social media such as Instagram) facilitates a
feeling of belonging in some situations (Pintrich and Schunk,
2006), but it may not be the most appropriate method of
satisfying that need. In fact, all the participants reduced their
social reading after a month of confinement. For individuals
enjoying reading in itself, it seems logical to devote their reading
time to leisure reading (which is the one with the strongest
positive relation with IRM in this study), because leisure reading
might be the most appropriate type of reading to satisfy the
motivation of just reading, with no other purposes (like being
informed or to connect with other people). Since time to read
is somewhat limited in any given day, the more time a person
spends in leisure reading, the less time s/he has left for other
types of reading, which may explain why the higher IRM
(implying longer leisure reading time), the shorter time devoted
to social reading. However, this is just a speculative hypothesis
that needs to be confirmed or falsified in future studies. Also,
SDT recognizes that most intentional behaviors can be multiply
motivated (Litalien et al., 2017). In this sense, people who
did social reading may have been simultaneously motivated by
several types of regulations at the same time (Ryan and Deci,
2020), for example, intrinsic and identified. Social reading may
satisfy less self-determined needs, or it may satisfy those basic
needs in a different way than leisure reading.

Regarding the second hypothesis, although reading
frequencies were higher for females in general, the only
significant main effect of type of reading and gender was for
social reading. Females were more intrinsically motivated to
read than men, as also demonstrated by other studies (Ratelle
et al., 2007; Vansteenkiste et al., 2009). In this regard, previous
research has suggested the possibility that women with higher
autonomous motivation could be more efficient using their
time and environment to focus on their studies (e.g., Vallerand
et al., 1997). This can explain why women showed higher RF for
study/work than men before the confinement. However, males
showed higher RF for work/study than females at the beginning
of the confinement provided they presented high IRM. This
is very interesting, since it suggests that gender differences in
reading frequency may be influenced by the context (like a
confinement situation).

Finally, intrinsic reading motivation seems to play a different
role in reading behavior when the interaction with distress and
type of reading is included. Thus, when individuals have high
intrinsic motivation, this type of motivation seems to protect
reading behavior only in the case of leisure reading. The results

reveal in this sense that it is necessary to consider the interaction
between distress and the content of the different readings in
order to understand the changes in reading behavior despite high
intrinsic motivation. Thus, in the case of study/work reading,
distress seems to affect the decrease in reading frequency even
if individuals have high intrinsic motivation. In this case, it
is possible to think that the interaction between distress and
the content of these readings somehow overrides the weight of
intrinsic motivation as far as reading behavior is concerned.

In social and news reading, people with high intrinsic
motivation read more when distress came into play. In the case of
social reading, this interaction can be explained by the potential
that social media can become addictive in stressful situations like
the COVID pandemic (Zhao and Zhou, 2021). With regard to
news reading, at the same level of motivation and stress, timing
also seems to have an impact on reading behavior, especially
understandable in cases like the one experienced during the
past confinement. Thus, it is possible that, at the beginning of
the confinement, people were more motivated to read the news
because of the need to perceive some control or autonomy in a
context in which they were beginning to lack it. This effect ceases
to be observed as the confinement progresses.

Therefore, distress seems to pose a differential impact
depending on the type of reading: when the reading activity does
not pose a demand or requirement (e.g., social or study/work
reading) and is not related to stressful stimuli (e.g., news reading),
intrinsic reading motivation is a protector against distress and
facilitates the satisfaction of personal basic needs. However,
when the type of reading is more demanding, distress has a
negative impact, and paradoxical events may happen, such as the
results obtained showing how the higher IRM participants for
study/work reading devote less time to that type of reading if they
are distressed, probably because the association of work/study
with distress does not allow to satisfy the basic needs associated
with that type of reading.

These results support the argument of the need for studying
these variables beyond an educational context (Howard et al.,
2021) and a young population. Reading motivation should be
very present in educational research, but it is now undeniable
that we should expand the scope to adult populations in other
contexts, since there might be important effects for distress and
well-being that may help different interventions or screening
strategies. This also suggests that developing intrinsic motivation
to read since early childhood may be important not only to
promote reading per se and for the well-known positive impact
on learning and performance but also for the effects beyond
the educational context related to the health and well-being of
individuals.

Limitations and Further Research

The non-probabilistic sampling procedure and the correlational
design are the main limitations of this study. The great majority
of the readers involved in this sample are young adults with
a medium to high education level. The findings of this study,
thus, cannot be generalized to adult readers in general and do
not allow us to establish causal relations between variables. It
would be interesting to investigate how this stressful environment
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affected the reading habits of children, too, or if those habits
were influenced or mediated by the behaviors of parents. Also,
educational level is a critical factor, which did not receive
sufficient attention in this study. In addition, socio-economic
status might be a critical variable modulating the effects of
motivation to read on reading habits.

Because of the limitations of the confinement, all measures
collected in this, as well as in other studies on the recent
pandemic, are based on self-reports. Objective reading measures
could yield different results and, in general, could be useful
to validate the findings of this study. Given the exceptional
circumstances of this pandemic, replicating these findings in
other studies may be difficult. However, further studies can
be conducted in situations in which individuals experience a
temporary condition of distress. Exploring how intrinsic reading
motivation relates to non-academic behaviors, such as well-
being, may lead to interesting findings. It would be desirable
to perform more controlled studies exploring all motivational
dimensions and how each of them (and their combinations)
relates to different types of reading.

CONCLUSION

Intrinsic motivation behaviors (as such, self-determined) have
a positive impact during mandatory lockdown periods. It is
important to highlight that this confinement was known to be
only temporary, but there was also uncertainty at some points
about the specific duration. In this sense, people who showed
higher IRM managed to protect their reading habits regardless
of a stressful context.

Intrinsic reading motivation seems to maintain its positive
impact even in extreme situations, such as the global pandemic.
However, not every type of reading should be used to satisfy the
basic needs associated with IRM. As this study shows, in some
cases, a high IRM is related to a higher RF but also to higher
distress. When reading involves demands or requirements from
the reader and it is performed in a stressful environment like the
recent confinement, the relationship between IRM and RF may
not be necessarily positive, since increased RF can be associated
with higher distress and, therefore, with lower wellbeing. This has
been the case for social reading.
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Different approaches to stimulating perceptions in learning can be easily designed
with technology-enhanced learning systems. This study aimed to explore how different
approaches can influence learners’ perceptions that may negatively or positively affect
their learning performance of writing Chinese characters using the correct Chinese order
of strokes (COS). We therefore designed an e-learning system which was subdivided
into two modes: stroke-appearing (i.e., using red to mark incorrect strokes) and
stroke-disappearing (i.e., using blanks to mark incorrect strokes) to indicate strokes
written in the incorrect order. We then investigated the modes that would facilitate a higher
level of attention and better learning outcomes. A total of 10 third-grade elementary
school students participated in the experiment, divided into two test groups. Their EEG
data were collected, and time series analysis and t-tests were utilized to analyze the
differences. The results indicated that: (1) there was a significant difference in the attention
levels of the students practicing with the stroke-appearing and stroke-disappearing
modes when learning COS, and (2) there was a significant difference in the learning
outcomes of the students practicing with the stroke-appearing and stroke-disappearing
modes when learning COS. These findings support the specific role of stroke order
knowledge in learning Chinese characters and the need for the design of an effective
method for teaching children to learn Chinese characters.

Keywords: Chinese learning attention, Chinese order of strokes, human-computer interface, learning
performance, visual perception

INTRODUCTION

There are many different modes of practice which can contribute to performance gains (Ossmy
and Mukamel, 2018), and there is ongoing scientific research on what actually constitutes optimal
practice. Researchers have argued that action perception stimulates activity in motor pathways,
while also modifying behavior and facilitating learning. It has been found that observing an action
leads to the observer activating the corresponding motor plan (Heyes, 2011; Cook et al., 2014). This
motor mirror system phenomenon plays a critical role in the promotion of imitation learning and
action understanding (Rizzolatti and Craighero, 2004; Bastiaansen et al., 2009; Cook et al., 2014).
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Writing exercises have been found to help improve Chinese
memorization of Chinese characters (Hsiung et al., 2017), and
hastening writing tasks that provide accurate Chinese character
writing (Jaganathan and Lee, 2014). By characterizing sensory-
evoked activity in the stroke order when writing Chinese
characters, we designed two modes of sensory-evoked activities
for participants to practice Chinese order of strokes (COS),
namely stroke-appearance (i.e., marking the forgotten strokes
in red) and stroke-disappearance (i.e., marking the forgotten
strokes with blanks) to explore how two modes of action
perception would implicitly modify memory. We could then
highlight the effects of perception on Chinese stroke acquisition.

Heyes (2001) proposed the associative sequence learning
(ASL) theory, according to which the perception-action links
which mediate the mirror system arise mainly from the
experience of observing and executing the same actions (Cook
et al,, 2014). Consequently, the mirror system is directly affected
by visuo-motor training with incompatible mappings, allowing
learners to acquire counter-mirror properties (Heyes et al,
2005; Catmur et al., 2007). In line with this, the mechanisms
underlying the modulation effects of COS have rarely been
examined with respect to learning by imitation that directs
visuo-motor matching learning. Thus, for this study we designed
a COS system with two modes (i.e., stroke-appearing and
stroke-disappearing) for third-grade students to practice writing
Chinese characters. The parameters of the system were designed
to enhance students’ attention and learning outcomes.

Stroke order is regarded as one of the efficient ways to
recognize Chinese characters. There are two main methods of
recognizing Chinese characters, namely stroke order sequence
and the definition of between-primitive distance measurement
(Tung and Jean, 2018). Writing production processing which
involves writing execution may evoke the orthographic process
of reading through a kinesthetic gesture orthographic code
system or the connection between visual orthography and writing
motion (Yin et al., in press). The writing process without visual
feedback can modulate orthographic processing when reading
Chinese characters (Yin et al., in press). It has been proposed
that the processes of learning Chinese might establish a motor
gesture decoding system for recognizing Chinese characters (Yin
and Zhang, 2021). An empirical study revealed that writing
exercises help foreign language learners learn Chinese characters,
but stroke order learning may not significantly improve the
recognition of Chinese characters (Hsiung et al., 2017). This
result may be explained by the stroke-number effect, which
proposed that the absence of a stroke-number effect may reflect
a parallel or holistic strategy (Jiang et al., 2020). However,
there are no consistent results showing that stroke-number
effect may affect the recognition of Chinese characters (Jiang
et al, 2020). A meta-analysis study compared the learning
outcomes of typing and handwriting in Chinese, the results of
which revealed that handwriting had positive effects on Chinese
learners’ orthography recognition and orthography-semantic
mapping at both the character and lexical levels (Lyu et al.,
2021). The most conventional way to learn Chinese characters
is to provide cross-grid lines and to ask learners to trace the
strokes and characters. The interactive function of tracing fade-
out strokes could be a scaffold for Chinese character writing (Xu

et al., 2020). Learners’ attention seems to be a critical factor that
affects their learning outcomes. A previous study proposed that
sustained attention and inhibition does not significantly support
the relation to task performance (Guo et al., 2021). However, few
studies have made a comparison of two approaches of attracting
attention; therefore, the present study utilized EEG to explore the
difference in the attention of the two test groups.

THEORETICAL BACKGROUND

Attention

Comparable with goal-directed attention, orienting from
memory is dependent on internal representations; these
representations can, however, guide attention reflexively without
volitional control (Hutchinson and Turk-Browne, 2012). Central
vision will process any objects for perceptual recognition, or
as targets for action. This makes higher acuity information
regarding that object available for any behavioral purposes.
According to the above theory, spatial attention is instantiated
within the motor system (Simild and McIntosh, 2015). Guitart
etal. (2019) also pointed out that visual attention is an important
factor of the understanding process. Therefore, the planning of
a goal-directed action is both necessary and sufficient to result
in a shift of visual attention to those cues. A range of practical
strategies have been developed by research psychologists with
the aim of improving performers’ concentration skills (Greenlees
and Moran, 2003). These strategies aim to help performers
achieve a focused state of mind in which there is no difference
between what they are thinking about and what they are doing
(Kremer and Moran, 2012). This raises the question of whether
the strategies of stroke-appearing and stroke-disappearing
depend on shared or separate selective attention mechanisms.
This study aimed to answer this question.

Learning Outcomes

The “focus of attention” mechanism enables the use of cue stimuli
to improve readiness and engage motor preparation processes
(Handy et al., 2003). The research result of Lin et al. (2021)
also verify that attention plays an important role of Chinese
character recognition. Yantis and Serences (2003) suggested
that the appearance of a new object might have the advantage
of automatically triggering selective attention. Learners’ visual
attention will track by what they have seen (Wang et al., 2019).
However, other studies (e.g., Pratt and McAuliffe, 2001) have
proposed that selective processing can be triggered by any salient
transient, including the disappearance of visual features. Since
reflexive mechanisms of attention could be triggered by both
the appearance and disappearance of objects (Hopfinger and
Maxwell, 2005), a question that arises is how the visually guided
cues in the COS system with the stroke-disappearing and stroke-
appearing modes could affect learning effectiveness. Further,
we aimed to explore which design modes would significantly
improve the students’ learning outcomes.

RESEARCH HYPOTHESES

Although e-learning has been shown to have many advantages
for students’ learning, students may still lose attention and focus.
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Such negative effects on students’ engagement in e-learning
could well be the result of their needs for multiple modes of
support (McCombs and Vakili, 2005). They may also be due to
the failure to represent learning content with effective design
strategies (Botturi et al., 2006; Hwang et al., 2008; Li et al., 2021).
Hedges et al. (2013) stated that timing is important for play
activities and for the development of attention and learning, and
that almost everything has a temporal component; in particular,
neuronal activity changes over time. Based on the above studies,
we considered time as an independent variable and the level of
attention as a dependent variable, and hypothesized that students’
attention would be affected as time passes. A research hypothesis
is therefore proposed as follows:

Hypothesis 1: There is a linear relationship between attention
level and time.

Burns et al. (2011) argued that not all instructional materials
have a significant impact on learners’ understanding. However,
a number of studies have suggested that the structure of learning
content can have an important influence on the level of attention
that learners pay to it (Bartsch and Cobern, 2003; Hosam et al.,
2010). Based on the above argument, we aimed to investigate
which mode of missing strokes in COS learning would facilitate
attention. Thus, we propose the following hypothesis:

Hypothesis 2: There is a significant difference in the attention
level of the stroke-appearing and stroke-disappearing groups
when practicing COS.

According to Islam’s (2013) findings, the use of e-learning
systems can have a weak influence on students’ academic
performance, while Shih et al. (2008) argued that e-learning
systems may not be beneficial in all learning situations. However,
Stettler and Francis (2018) found that the classification of images
requires the design of a human visual system that promotes
good learning. Pituch and Lee (2006) suggested that all those
involved in developing, designing, and purchasing e-learning
systems should take the needs and values of the system users
into careful consideration, and ensure that the system is able
to meet those demands. In general, if learners perceive a high
degree of system functionality and content features, there would
be a higher performance level in e-learning. Based on the above
literature, it is worth considering testing the learning outcomes
of different modes of an e-learning system (e.g., stroke-appearing
and stroke-disappearing). Hence, our third research hypothesis is
proposed as follows:

Hypothesis 3: There is a significant difference in the learning
outcomes of the stroke-appearing and stroke-disappearing
groups when practicing COS.

RESEARCH INSTRUMENT

Materials

Hong et al. (2009) suggested that Drill and Practice with time
pressure can be used to encourage players to work on a task
by correctly applying knowledge, and can give them more
opportunities to exercise strategies other than memorization.

In addition, Plass et al. (2014) examined the two design
factors of color and shape to investigate which may evoke
positive emotions. Accordingly, in this study we designed a COS
e-learning system to be used as Drill and Practice material.
The system was designed with two perception modes: stroke-
appearing and stroke-disappearing. When practicing with the
appearing mode, if a mistake is made in the order of writing a
stroke, the wrong stroke will appear in red on the screen. When
practicing with the disappearing mode, the incorrect stroke will
disappear. Table1 shows how to play the Chinese character
stroke order game.

How to Play

The research instrument, the COS e-learning system, is a
computer adapted system. The administrator can add Chinese
characters to the COS platform. For the purpose of this research,
we added Chinese characters based on the Chinese textbook used
by the participants. For third-grade elementary school students,
there are eight lessons introducing 100 characters in the first
semester. The administrator ensured that the stroke order of
each character was correct. In this study, we chose Lesson 1
as the target content. All of the participants used a mouse
to write the Chinese characters, for both the appearing and
disappearing modes, while practicing COS. Table 1 compares the
two modes of COS practice. When learners practiced COS in the
stroke-appearing mode, a stroke written in the wrong order was
shown in red. In contrast, in the stroke-disappearing mode, if a
mistake was made in the order of a stroke, the incorrect stroke
disappeared. After practicing, the block window showed learners
their score, the practicing time, and the percentage of correct
and incorrect answers. The scoring formula in COS is as follows:
100 — (number of incorrect strokes x number of trials)/(total
number of strokes x 100).

METHOD

Participants and Measuring Apparatus

Ten third-grade students from an elementary school in Taipei
participated in this study. There were five boys and five girls,
all between 7 and 8 years old. The students were native Chinese
speakers with standard accenta, and they were unaware of the
purpose of the experiment.

Participants’  attention  was  recorded  with an
electroencephalogram (EEG) apparatus. EEG is defined as
alternating electrical activity that is detected and recorded by
metal electrodes and conductive media placed on the surface of
the scalp (Niedermeyer and Lopes da Silva, 1993). Human EEG
studies posit that the alpha oscillations play a key role in visual
attention (Thut et al., 2006; Sauseng et al., 2009). It has been
found in previous EEG studies that sustained modulations of the
oscillatory a-band (8-14 Hz) activity reflect changes related to
attention due to the anticipation of visual events (Babiloni et al.,
2002). In teaching, if applied to language, mathematics, and
other e-learning materials, the EEG apparatus can be employed
to monitor students’ attention level to determine whether the
mode enhances the students’ learning attention (Aziz-Zadeh

Frontiers in Psychology | www.frontiersin.org

43

August 2021 | Volume 12 | Article 704457


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Hong et al. COS Appearance Disappearance

TABLE 1 | Comparison of the COS game modes.

Appearing mode Disappearing mode

When the player writes a stroke in the incorrect order, the wrong stroke will
be shown in red.

When the player writes a stroke in the incorrect order, the wrong stroke will
become invisible.

After the learner finishes writing each Chinese character, the screen will
display the strokes written in the wrong order in red.

After the learner finishes each Chinese character, the strokes written in the wrong
order will become invisible. The invisible stroke is marked by a blue circle below.

"l*.ﬁﬁ
2 | R
s
fe) A
s A2
¥
3

When learners finish the game, a window will display the score, the number of times the character has been tested, and the percentage of
correct and incorrect stroke orders. Learners can click on the bottom to re-play the game.

ER

SRw

et al,, 2006). Thus, in this study we used a simple EEG apparatus
to investigate participants’ visual attention.

Procedure

We used the COS e-learning system to test students’ performance
of writing Chinese characters with corrective feedback. Five of
the participants were randomly assigned to the stroke-appearing
group and five to the stroke-disappearing group. They practiced

three times for 10 min each in an experiment session (i.e.,
one session a week over a period of 3 weeks). After the three
sessions were completed, we obtained the participants COS
scores. We obtained the “Learning outcome” for each group
(stroke-appearing and stroke-disappearing) by subtracting the
scores of the first experiment from the scores of the second
experiment. The result was used to analyze the difference between
the two groups. Moreover, all of the EEG data collected during the
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FIGURE 1 | Time series chart of stroke-appearance.
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first experiment were realized in the frequency domain between
8 and 14 Hz using the EEG processing software from which the
values of students’ attention were collected while they played the
first 5 min of COS. These attention values were used to examine
the trend and analyze the differences between the two groups.

RESEARCH FINDINGS

The data analysis was conducted in two steps. Initially, we
employed a time series analysis based on data collected from
the EEG for attention level. Next, an independent-samples ¢-test
was conducted to analyze the differences in attention level and
learning outcomes.

Relationship Between Attention Level and

Practice Modes

The EEG data while students played the first 5min of COS were
collected as a unit every 15 s to compute the mean scores. Twenty
mean scores were computed to construct the time series charts.
The attention level detected by the EEG device was retrieved
from the database (Chen and Huang, 2014). A time series was
employed to observe the variation in students” attention levels,
and the trend line was calculated as a linear regression of the
observed data using the least squares method, of which the
forecast regression equation is as follows:

Ty = by + byt

where ¢ is the unit of time, T; is the value of forecast for the

observation, by = Y — b7 is the intercept of the trend line, and

by = Zth—(ZtZZY,)/n
=0 /n

As evaluated over the available record of the stroke-appearing

mode (Figure 1), time and attention are fairly correlated (r =

—0.55"**, p < 0.001). It should be noted, however, that this

is the slope of the trend line.

correlation was mainly driven by the time series’ strong linear
trends; that is, the least squares method can be utilized to
compute the regression equation, which was T; 66.47 —
0.34t(F = 42.50"**, p < 0.001), and the slope (b;) was equal to
—0.34, which indicated that students’ attention levels decreased
over time. As evaluated using the available record of the stroke-
disappearing mode (Figure2), time and attention are fairly
correlated (r = 0.54™*, p < 0.001). Once again, the correlation
was mainly driven by the strong time series’ linear trends. That
is, the least squares method can be utilized to compute the
regression equation, which was T} 4497 4+ 0.36t(F =
40.34"*, p < 0.001), and the slope (b;) was equal to 0.36,
indicating that the students’ attention levels increased over
time. The participants in the stroke-appearing group showed
decreasing attention levels over time, whereas those in the stroke-
disappearing group had increasing attention levels. Furthermore,
the intercept of the trend line of the stroke-appearing mode
was greater than that of the stroke-disappearing mode (66.47 >
44.97). It revealed that the stroke-appearing mode raised more
attention than the stroke-disappearing mode.

Attention Levels With Different COS
Learning Modes

One aim of this study was to determine whether there
were significant differences in the attention levels of the
stroke-appearing and stroke-disappearing modes of COS
learning. An independent-samples t-test was conducted to
examine the differences between the two modes in terms
of attention levels. Table2 shows that the results of the
independent-samples t-test were ¢ 2.632* (F = 0.070,
p < 0.05) revealing that there were significant differences
in the attention levels of the stroke-appearing and stroke-
disappearing groups. The mean score for the stroke-appearing
group (M = 6245, SD 5.76) was higher than that of
the stroke-disappearing group (M 49.21, SD 9.67),
indicating that participants in the stroke-appearing group
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TABLE 2 | Attention levels of the different COS modes.

Dimension modes N M SD F t P R?

Attention Stroke-appearing 5 62.450 5.757 0.070 2.632* 0.030 0.464
Stroke-disappearing 5 49.201 9.673

*p < 0.05.

were more engaged in learning COS than those in the stroke- DISCUSSION

disappearing group. The result also showed that the effect
size was R? = 0.464, meaning that 46.4% of the data could
be explained.

Learning Outcomes of Different COS
Modes

We also aimed to determine whether there were significant
differences in the learning outcomes of the stroke-appearing
and stroke-disappearing modes in the COS learning. An
independent-samples t-test was conducted to examine the
differences in the learning outcomes of the two modes. Table 3
shows that the results of the independent-samples t-test were
t = 2.593* (F = 0.363, p < 0.05), revealing that there were
significant differences in the learning outcomes of the stroke-
appearing and stroke-disappearing groups. The mean score for
the stroke-appearing group (M = 1093.67, SD = 207.95) was
higher than that of the stroke-disappearing group (M = 530.71,
SD = 438.70), indicating that participants in the stroke-appearing
group performed better while practicing COS than did those in
the stroke-disappearing group. The result also indicated that the
effect size was R* = 0.457, meaning that 45.7% of the data could
be explained.

According to associative sequence learning (ASL) theory, the
perception-action links allow us to explore the mechanisms
underlying the modulation effects of COS by imitation
that directs visuo-motor matching learning. We designed a
COS system which was subdivided into two modes (stroke-
appearing and stroke-disappearing) for students to practice
writing characters, and we then examined the attention and
outcomes of participants when practicing COS with these two
different modes.

In examining hypothesis 1, the results of this study revealed
that there was a linear relationship between attention level and
time spent on COS learning. We found that under the stimulus
of different modes, it was clear that participants’ attention levels
altered over time. Interestingly, students’ attention decreased
in the stroke-appearing group as time passed, but increased in
the stroke-disappearing group; however, the stroke-appearing
mode attracted more attention than the stroke-disappearing
mode. The maximum of individuals’ sustained visual attention
is ~5min (Nuechterlein et al., 1983), which may be caused by
mental fatigue (Van Cutsem et al.,, 2017). Jollie et al. (2016)
revealed that individuals tend to be affected by location-based
expectancies which are generated by predictive visual cues. These
findings were consistent with prior research. Hedges et al. (2013)
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TABLE 3 | Learning outcomes of the different COS modes.

Dimension modes N M SD F t P R?
Learning outcomes Stroke-appearing 5 1093.670 207.952 0.363 2.593" 0.032 0.457
Stroke-disappearing 5 530.710 438.696

"0 < 0.05.

noted that timing is important for play activities and for the
development of attention and learning. It has also been shown
by several studies that adverse effects may result from a failure
to adopt appropriate learning content design strategies (Botturi
etal.,, 2006; Hwang et al., 2008). Our results support the previous
studies which found that there is a linear relationship between
attention level and time spent on COS learning.

In examining hypothesis 2, the results of this study revealed
that there was a significant difference in the attention levels
of students using the stroke-appearing and stroke-disappearing
modes when practicing COS. We found that the attention levels
of the stroke-appearing mode students were higher than those
of the stroke-disappearing group. Thus, stroke-appearing is a
better mode of learning than stroke-disappearing. Jiang (2018)
proposed a multi-level framework of spatial attentional control,
which considered that goals, perceptual salience, and selection
history are the major sources to maintain highly efficient spatial
attention. In short, the allocation and transfer of spatial attention
may be affected by visual cues. Handy et al. (2003) proposed
using cue stimuli that can enhance readiness and engage motor
preparation processes. Burns et al. (2011) found that not all
instructional materials can have a significant effect on learners’
understanding. Many other researchers have also suggested that
the structure of learning content can have an impact on the level
of attention learners pay to it (e.g., Bartsch and Cobern, 2003;
Hosam et al., 2010). The results of our study support those of
previous research as they indicate that there was a significant
difference in the attention of the stroke-appearing and stroke-
disappearing groups when practicing COS.

In examining hypothesis 3, the results of this study revealed
that there was a significant difference in the learning outcomes of
the students using the stroke-appearing and stroke-disappearing
modes when practicing COS. We found that the learning
outcomes of the group using the stroke-appearing mode were
higher than those of the group which practiced with the stroke-
disappearing mode. Thus, stroke-appearing is a better mode of
learning than stroke-disappearing; using an appropriate design
for learning content may assist learners and positively affect
their learning outcomes. Pituch and Lee (2006) suggested that
researchers should carefully consider the needs and values of
the system users and ensure that the system is well-developed
and appropriate for the learner. Even though Islam’s (2013)
study found evidence that e-learning systems can have a
weak influence on students’ academic performance, the results
of our study support those of other research (Stettler and
Francis, 2018) as they indicate that there was a significant
difference in the learning outcomes of students using the different
modes of learning content design, that is, the stroke-appearing

and stroke-disappearing modes for COS, and suggest that an
appropriate design will lead to a higher level of performance in e-
learning. Conversely, an inappropriate design will lead to a lower
level of performance.

CONCLUSIONS

As stroke exercises helped improve Chinese character
memorization (Hsiung et al., 2017), and are perceived to be
useful for producing accurate Chinese writing (Jaganathan and
Lee, 2014), we designed two modes of sensor-evoked activities
for participants to practice Chinese order of strokes (COS),
namely stroke-appearance (i.e., marking the forgotten strokes
in red) and stroke-disappearance (i.e., marking the forgotten
strokes with blanks) to explore how perception of these two
modes of action would implicitly modify memory, and then to
highlight the effects of perception on Chinese stroke acquisition.
The results of this study showed that the appearance of a cue
would promote the (Chinese) learners’ cognitive and affective
development. This suggests that although the simulated stroke-
appearing mode may have distracted the learners’ attention
as time passed, their learning outcomes were still better than
those of the students who practiced with the stroke-disappearing
mode, indicating that rich cues allow learners to focus their
attention, and consequently enhance their learning.

To summarize, in this study we adopted the theoretical
perspective of attention levels in order to study the cues of
learning effects on the learning of Chinese character writing.
Our findings indicate that the COS e-learning system may be an
important and effective mode for enhancing students’ Chinese
character acquisition, and especially that of elementary school
students. The findings of our study provide insights into Chinese
character processing during learning, and have implications
for the design of an effective method for teaching children
to learn Chinese characters. Most importantly, educators may
use COS e-learning in their classes as a method to simulate
immersion to bridge the gap between the classroom and the real
use environment.

LIMITATIONS AND FUTURE RESEARCH

The use of e-learning systems for teaching and learning
Chinese strokes has become a common phenomenon in
recent years. Although investigations of the different effects
of stroke-appearing and stroke-disappearing have focused
on attention levels and learning outcomes, there are other
variables that have also been shown to influence students’
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perceptions and performance in Chinese character learning
tasks. Where this study used the two modes of stroke-
appearing and stroke-disappearing to examine students
attention and learning outcomes, future studies may attempt to
employ effective equipment or devices to explore participants’
emotional data and investigate participants of different genders
and ages.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

This study involving human participants were reviewed and
approved by Research Ethics Committee of National Taiwan

REFERENCES

Aziz-Zadeh, L., Wilson, S. M., Rizzolatti, G., and Iacoboni, M. (2006). Congruent
embodied representations for visually presented actions and linguistic phrases
describing actions. Curr. Biol. 16, 1818-1823. doi: 10.1016/j.cub.2006.07.060

Babiloni, C., Babiloni, F., Carducci, F., Cincotti, F., Cocozza, G., Del Percio, C.,
et al. (2002). Human cortical electroencephalography (EEG) rhythms during
the observation of simple aimless movements: a high resolution EEG study.
Neuroimage 17, 559-572. doi: 10.1006/nimg.2002.1192

Bartsch, R. A, and Cobern, K. M. (2003).
PowerPoint  presentations in lectures. Comput.
doi: 10.1016/S0360-1315(03)00027-7

Bastiaansen, J. A., Thioux, M., and Keysers, C. (2009).
mirror systems in emotions. Philos. Trans. R. Soc. B 364, 2391-2404.
doi: 10.1098/rstb.2009.0058

Botturi, L., Cantoni, L., Lepori, B., and Tardini, S. (2006). “Fast prototyping as a
communication catalyst for e-learning design,” in Making the Transition to E-
Learning: Strategies and Issues, eds M. Bullen and D. Janes (Hershey, PA: IGI
Global), 266-283.

Burns, J., Clift, J., and Duncan, J. (2011). Understanding of understanding:
implications for learning and teaching. Br. J. Educ. Psychol. 61, 276-289.
doi: 10.1111/§.2044-8279.1991.tb00985.x

Catmur, C., Walsh, V., and Heyes, C. M. (2007). Sensorimotor learning
configures the human mirror system. Curr. Biol. 17, 1527-1531.
doi: 10.1016/j.cub.2007.08.006

Chen, C. M., and Huang, S. H. (2014). Web-based reading annotation system with
an attention-based self-regulated learning mechanism for promoting reading
performance. Br. J. Educ. Technol. 45, 959-980. doi: 10.1111/bjet.12119

Cook, R., Bird, G., Catmur, C., Press, C., and Heyes, C. (2014). Mirror
neurons: from origin to function. Behav. Brain Sci. 37, 177-192.
doi: 10.1017/50140525X13000903

Greenlees, 1., and Moran, A. P. (2003). Concentration Skills Training in Sport.
London: British Psychological Society.

Guitart, I. A., Hervet, G., and Hildebrand, D. (2019). Using eye-tracking
to understand the impact of multitasking on memory for banner
ads: the role of attention to the ad. Int. J. Advert. 38, 154-170.
doi: 10.1080/02650487.2018.1473023

Guo, C., Tsegaye, A., Arat6, J., and Logemann, H. A. (2021). The role of
attention, inhibition, and statistical learning in Chinese character recognition
by novices. Curr. Res. Behav. Sci. 2:100012. doi: 10.1016/j.crbeha.2020.
100012

Handy, T. C., Grafton, S. T., Shroff, N. M., Ketay, S., and Gazzaniga, M. S. (2003).
Graspable objects grab attention when the potential for action is recognized.
Nat. Neurosci. 6, 421-427. doi: 10.1038/nn1031

Effectiveness  of
Educ. 41, 77-86.

Evidence for

Normal University. The participants provided written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

J-CH: original draft. K-HT: data collection and review and
editing. M-YH: review and editing. P-HL: data analysis.
All authors contributed to the article and approved the
submitted version.

FUNDING

This work was financially supported by the Chinese Language
and Technology Center of National Taiwan Normal University
(NTNU) from The Featured Areas Research Center Program
within the framework of the Higher Education Sprout Project by
the Ministry of Education (MOE) in Taiwan.

Hedges, J. H., Adolph, K. E., Amso, D., Bavelier, D., Fiez, J. A., Krubitzer, L.,
et al. (2013). Play, attention, and learning: how do play and timing shape the
development of attention and influence classroom learning? Ann. N. Y. Acad.
Sci. 1292, 1-20. doi: 10.1111/nyas.12154

Heyes, C. (2001). Causes and consequences of imitation. Trends Cogn. Sci. 5,
253-261. doi: 10.1016/S1364-6613(00)01661-2

Heyes, C., Bird, G., Johnson, H., and Haggard, P. (2005). Experience
modulates automatic imitation. Brain Res. Cogn. Brain Res. 22, 233-240.
doi: 10.1016/j.cogbrainres.2004.09.009

Heyes, C. M. (2011). Automatic imitation. Psychol. Bull. 137, 463-483.
doi: 10.1037/a0022288

Hong, J. C., Hwang, M. Y., Lu, C. H, Cheng, C. L., Lee, Y. C, and Lin,
C. L. (2009). Playfulness-based design in educational games: a perspective
on an evolutionary contest game. Interact. Learn. Environ. 17, 15-35.
doi: 10.1080/10494820701483615

Hopfinger, J. B., and Maxwell, J. S. (2005). Appearing and disappearing stimuli
trigger a reflexive modulation of visual cortical activity. Brain Res. Cogn. Brain
Res. 25, 48-56. doi: 10.1016/j.cogbrainres.2005.04.010

Hosam, A. S., Abbas, M., and Naufal, I. (2010). “The design and development of
exceptional representation based on domain ontology and multi-agent systems
for e-learning purposes,” in Mathematical/Analytical Modelling and Computer
Simulation (AMS), 2010 Fourth Asia International Conference (Kota Kinabalu:
IEEE), 517-520.

Hsiung, H. Y., Chang, Y. L., Chen, H. C,, and Sung, Y. T. (2017). Effect of stroke-
order learning and handwriting exercises on recognizing and writing Chinese
characters by Chinese as a foreign language learners. Comput. Hum. Behav. 74,
303-310. doi: 10.1016/j.chb.2017.04.022

Hutchinson, J. B., and Turk-Browne, N. B. (2012). Memory-guided attention:
control from multiple memory systems. Trends Cogn. Sci. 16, 576-579.
doi: 10.1016/j.tics.2012.10.003

Hwang, G. J., Tsai, C. C., and Yang, S. J. (2008). Criteria, strategies, and research
issues of context-aware ubiquitous learning. J. Educ. Technol. Soc. 11, 81-91.
Available online at: https://www.jstor.org/stable/jeductechsoci.11.2.812seq=1#
metadata_info_tab_contents

Islam, A. K. M. N. (2013). Investigating
outcomes in the University context. Comput.
doi: 10.1016/j.compedu.2013.07.037

Jaganathan, P., and Lee, P. L. (2014). Knowledge and perception of stroke order
among Chinese-as-a-Foreign language students in a Malaysian university. Int. J.
Educ. Res. 2,147-160. Available online at: https://www.ijern.com/journal/2014/
November-2014/13.pdf

Jiang, N., Hou, F., and Jiang, X. (2020). Analytic versus holistic recognition
of Chinese words among L2 learners. Mod. Lang. J]. 104, 567-580.
doi: 10.1111/modl.12662

e-learning
Educ.

system usage
69, 387-399.

Frontiers in Psychology | www.frontiersin.org

48

August 2021 | Volume 12 | Article 704457


https://doi.org/10.1016/j.cub.2006.07.060
https://doi.org/10.1006/nimg.2002.1192
https://doi.org/10.1016/S0360-1315(03)00027-7
https://doi.org/10.1098/rstb.2009.0058
https://doi.org/10.1111/j.2044-8279.1991.tb00985.x
https://doi.org/10.1016/j.cub.2007.08.006
https://doi.org/10.1111/bjet.12119
https://doi.org/10.1017/S0140525X13000903
https://doi.org/10.1080/02650487.2018.1473023
https://doi.org/10.1016/j.crbeha.2020.100012
https://doi.org/10.1038/nn1031
https://doi.org/10.1111/nyas.12154
https://doi.org/10.1016/S1364-6613(00)01661-2
https://doi.org/10.1016/j.cogbrainres.2004.09.009
https://doi.org/10.1037/a0022288
https://doi.org/10.1080/10494820701483615
https://doi.org/10.1016/j.cogbrainres.2005.04.010
https://doi.org/10.1016/j.chb.2017.04.022
https://doi.org/10.1016/j.tics.2012.10.003
https://www.jstor.org/stable/jeductechsoci.11.2.81?seq=1#metadata_info_tab_contents
https://www.jstor.org/stable/jeductechsoci.11.2.81?seq=1#metadata_info_tab_contents
https://doi.org/10.1016/j.compedu.2013.07.037
https://www.ijern.com/journal/2014/November-2014/13.pdf
https://www.ijern.com/journal/2014/November-2014/13.pdf
https://doi.org/10.1111/modl.12662
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Hong et al.

COS Appearance Disappearance

Jiang, Y. V. (2018). Habitual versus goal-driven attention. Cortex 102, 107-120.
doi: 10.1016/j.cortex.2017.06.018

Jollie, A., Ivanoff, J., Webb, N. E, and Jamieson, A. S. (2016). Expect
the unexpected: a paradoxical effect of cue validity on the orienting of
attention. Atten. Percept. Psychophys. 78, 2124-2134. doi: 10.3758/s13414-016-
1164-x

Kremer, J., and Moran, A. P. (2012). Pure Sport: Practical Sport Psychology.
London: Routledge.

Li, C., Zhang, J., and Yao, J. (2021). Streamer action recognition in live video with
spatial-temporal attention and deep dictionary learning. Neurocomputing. 453,
383-392. doi: 10.1016/j.neucom.2020.07.148

Lin, G, Guo, Z., Chao, F, Yang, L, Chang, X, Lin, C. M, et al
(2021). Automatic stroke generation for style-oriented robotic Chinese
calligraphy. Future Gen. Comput. Syst. 119, 20-30. doi: 10.1016/j.future.2021.
01.029

Lyu, B,, Lai, C,, Lin, C. H.,, and Gong, Y. (2021). Comparison studies of typing and
handwriting in Chinese language learning: a synthetic review. Int. J. Educ. Res.
106:101740. doi: 10.1016/j.ijer.2021.101740

McCombs, B., and Vakili, D. (2005). A learner-centered framework for e-learning.
Teach. Coll. Record 107, 1582-1600. doi: 10.1111/j.1467-9620.2005.00534.x

Niedermeyer, E., and Lopes da Silva, F. H. (1993). Electroencephalography: Basic
Principles, Clinical Applications, and Related Fields, 3rd Edn. Philadelphia, PA:
Williams and Wilkins.

Nuechterlein, K. H., Parasuraman, R., and Jiang, Q. (1983). Visual sustained
attention: Image degradation produces rapid sensitivity decrement over time.
Science 220, 327-329. doi: 10.1126/science.6836276

Ossmy, O., and Mukamel, R. (2018). Perception as a route for motor skill learning:
perspectives from neuroscience. Neurosci. Forefront Rev. 382, 144-153.
doi: 10.1016/j.neuroscience.2018.04.016

Pituch, K. A,, and Lee, Y. K. (2006). The influence of system characteristics on e-
learning use. Comput. Educ. 47, 222-244. doi: 10.1016/j.compedu.2004.10.007

Plass, J. L., Heidig, S., Hayward, E. O., Homer, B. D., and Umd, E.
(2014). Emotional design in multimedia learning: effects of shape
and color on affect and learning. Learn. 29, 128-140.
doi: 10.1016/j.learninstruc.2013.02.006

Pratt, J., and McAuliffe, J. (2001). The effects of onsets and offsets on visual
attention. Psychol. Res. 65, 185-191. doi: 10.1007/s004260100058

Rizzolatti, G., and Craighero, L. (2004). The mirror-neuron system. Annu. Rev.
Neurosci. 27, 169-192. doi: 10.1146/annurev.neuro.27.070203.144230

Sauseng, P., Klimesch, W., Heise, K. F., Gruber, W. R., Holz, E., Karim, A. A,, et al.
(2009). Brain oscillatory substrates of visual short-term memory capacity. Curr.
Biol. 19, 1846-1852. doi: 10.1016/j.cub.2009.08.062

Shih, M., Feng, J., and Tsai, C. C. (2008). Research and trends in the field of e-
learning from 2001 to 2005: A content analysis of cognitive studies in selected
journals. Comput. Educ. 51, 955-967. doi: 10.1016/j.compedu.2007.10.004

Simil4, S. S., and McIntosh, R. D. (2015). Look where you're going! Perceptual
attention constrains the online guidance of action. Vis. Res. 110, 179-189.
doi: 10.1016/j.visres.2014.06.002

Instruct.

Stettler, M., and Francis, G. (2018). Using a model of human visual
perception to improve deep learning. Neural Netw. 104, 40-49.
doi: 10.1016/j.neunet.2018.04.005

Thut, G., Nietzel, A., Brandt, S. A., and Pascual-Leone, A. (2006). Alpha-band
electroencephalographic activity over occipital cortex indexes visuospatial
attention bias and predicts visual target detection. J. Neurosci. 26, 9494-9502.
doi: 10.1523/JNEUROSCI.0875-06.2006

Tung, C. H., and Jean, E. Y. (2018). Stroke-order-free on-line Chinese character
recognition by stroke adjustment of two-layer bipartite weighted matching.
Future Gener. Comput. Syst. 81, 219-234. doi: 10.1016/j.future.2017.09.074

Van Cutsem, J., Marcora, S., De Pauw, K., Bailey, S., Meeusen, R., and Roelands,
B. (2017). The effects of mental fatigue on physical performance: a systematic
review. Sports Med. 47, 1569-1588. doi: 10.1007/540279-016-0672-0

Wang, C. C,, Hung, J. C, Chen, S. N, and Chang, H. P. (2019).
Tracking students’ visual attention on manga-based interactive e-book while
reading: an eye-movement approach. Multimed. Tools Appl. 78, 4813-4834.
doi: 10.1007/s11042-018-5754-6

Xu, Y. J., Chiou, S. C., and You, M. (2020). Effects of improving the interactive
design of a Chinese character learning system on the learning performance of
Chinese as foreign language students. Comput. Assist. Lang. Learn. 33,916-935.
doi: 10.1080/09588221.2019.1599961

Yantis, S., and Serences, J. (2003). Neural mechanisms of space-based and
object based attentional control. Curr. Opin. Neurobiol. 13, 187-193.
doi: 10.1016/S0959-4388(03)00033-3

Yin, Y., Cai, X., Ouyang, M., and Zhang, Q. (in press). The N200 enhancement
effect in reading Chinese is modulated by actual writing. Neuropsychologia 142.
doi: 10.1016/j.neuropsychologia.2020.107462

Yin, Y., and Zhang, Q. (2021). Chinese characters are read using not only
visual but also writing motor information. Psychophysiology 58:e13696.
doi: 10.1111/psyp.13696

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 © 2021 Hong, Tai, Hwang and Lin. 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.

Frontiers in Psychology | www.frontiersin.org

49

August 2021 | Volume 12 | Article 704457


https://doi.org/10.1016/j.cortex.2017.06.018
https://doi.org/10.3758/s13414-016-1164-x
https://doi.org/10.1016/j.neucom.2020.07.148
https://doi.org/10.1016/j.future.2021.01.029
https://doi.org/10.1016/j.ijer.2021.101740
https://doi.org/10.1111/j.1467-9620.2005.00534.x
https://doi.org/10.1126/science.6836276
https://doi.org/10.1016/j.neuroscience.2018.04.016
https://doi.org/10.1016/j.compedu.2004.10.007
https://doi.org/10.1016/j.learninstruc.2013.02.006
https://doi.org/10.1007/s004260100058
https://doi.org/10.1146/annurev.neuro.27.070203.144230
https://doi.org/10.1016/j.cub.2009.08.062
https://doi.org/10.1016/j.compedu.2007.10.004
https://doi.org/10.1016/j.visres.2014.06.002
https://doi.org/10.1016/j.neunet.2018.04.005
https://doi.org/10.1523/JNEUROSCI.0875-06.2006
https://doi.org/10.1016/j.future.2017.09.074
https://doi.org/10.1007/s40279-016-0672-0
https://doi.org/10.1007/s11042-018-5754-6
https://doi.org/10.1080/09588221.2019.1599961
https://doi.org/10.1016/S0959-4388(03)00033-3
https://doi.org/10.1016/j.neuropsychologia.2020.107462
https://doi.org/10.1111/psyp.13696
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

1' frontiers
in Psychology

ORIGINAL RESEARCH
published: 12 October 2021
doi: 10.3389/fpsyg.2021.723281

OPEN ACCESS

Edited by:
Pedro Garcia Guirao,
University of Ostrava, Czechia

Reviewed by:

José Manuel Aguilar Parra,
University of Almeria, Spain
Magdalena Ramos Navas-Paregjo,
University of Granada, Spain

*Correspondence:
Jesus-Nicasio Garcia-Sanchez
Jjn.garcia@unileon.es

Specialty section:

This article was submitted to
Educational Psychology,

a section of the journal
Frontiers in Psychology

Received: 10 June 2021
Accepted: 13 September 2021
Published: 12 October 2021

Citation:

Garcia-Sanchez J-N and
Garcia-Martin J (2021) Cognitive
Strategies and Textual Genres in the
Teaching and Evaluation of Advanced
Reading Comprehension (ARC).
Front. Psychol. 12:723281.

doi: 10.3389/fpsyq.2021.723281

Check for
updates

Cognitive Strategies and Textual
Genres in the Teaching and
Evaluation of Advanced Reading
Comprehension (ARC)

Jesus-Nicasio Garcia-Sanchez?* and Judit Garcia-Martin®

! Department of Psychology, Sociology and Philosophy, Universidad de Ledn, Ledn, Spain, 2 Department of Humanities,
Universidad De La Costa, Barranquilla, Colombia, ° Department of Developmental and Educational Psychology, Universidad
de Salamanca, Salamanca, Spain

In the last decade, published data on the performance of Colombian students have
concerned educators and researchers, making critical reading one of the priorities
of Colombian education. That is why this article presents the results of a study
carried out in a Latin American university in which the perceptions of students and
professors are analyzed regarding the strategies and textual genres used to work and
cross-evaluate the advanced reading comprehension (ARC). This study is materialized
in the application of an ad hoc online questionnaire, in its two versions (students and
teachers), designed through Survey Monkey. For this, it has the participation of 182
teachers and 2,775 students. There are several trends in the use of specific textual
strategies and typologies to work and evaluate ARC, by both, depending on the
department of assignment. The evidence found is provided and evaluated considering
the implications for cross-curricular instruction and assessment in higher education in
Latin America, including study limitations and prospects for overcoming them.

Keywords: advanced reading comprehension, instruction strategies, assessment systems, generic competences
across curriculum, higher education

INTRODUCTION

Government agencies, in order to comply with the standards of the Ministry of Education, publish,
every 3 years, the results obtained in the international PISA tests, regarding the performance of
students in different areas of knowledge, among which are, reading (OCDE, 2016). In this sense,
in the last decade, published data on the performance of Colombian students have concerned
educators and researchers (Diaz et al., 2015; Garcia J. N. et al., 2019; Garcia J. R. et al., 2019; Inciarte
etal., 2019; Marin et al., 2019; Rueda et al., 2019). That is why critical reading or advanced reading
comprehension has become one of the priorities of Colombian education (Cassany, 2003; Cubides
et al., 2017).

In this sense, in 2003, Cassany affirms that critical reading or advanced reading comprehension
(hereinafter, ARC) is an explicit approximation of a demanding and complex reading typology
that apart from the essential requirements of literal, inferential and intentional of the text, requires
higher demands, as well as the interest expressed by the reader’s understanding. All this implies
implicitly the recovery of the connotations of the words used, the identification of the author’s
point of view, with special attention to the use of sarcasm and irony..., the distinction between
the voices used and of course the identification of the textual genre employed in speech. In line
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with the above, in the Colombian higher education space,
the mandatory national test, Saber Pro, is the most important
source of quality to examine five modules: (i) critical reading,
(ii) quantitative reasoning, (iii) citizen competence, (iv) written
communication and (v) English (Garcia J. N. et al., 2019; Garcia
J. R. et al, 2019; Cabeza et al., 2020; Calderon et al., 2021).
According to Calderdn et al. (2021), the module related to critical
reading has a total of 35 questions that evaluate three types of
comprehension: (i) literal and explicit, in terms of the meaning of
words and expressions used. and that represents 25% of the test,
(ii) the global one that involves 40% of the questions and (iii) the
criticism that covers 35% of the questions posed and that is based
on the recognition of the strategies used, the identification of the
different assumptions, the validity of the arguments. ...

The role that advanced reading comprehension plays in
the rest of the generic and specific competences is essential.
For example, the quality of the written composition (written
communicative competence) are designed from the planning
processes that involve the generation of information and ideas, or
the selection of ideas and review of the written message, so that
reading comprehension becomes essential. (Garcia and Garcia-
Martin, 2021a,b; Graham, 2021; Lopez et al., 2021; Robledo-
Ramon and Garcia-Gutiérrez, 2021). The same happens with
citizen competence, where critical thinking represents 70% of
the assessment of competence, which implies the resolution
of citizen problems, which require a high dose of advanced
reading comprehension, as in the case of the development
of lateral reading strategies and contrast of facts in the face
of hoaxes and fakes (Brodsky et al., 2021; Cabrera et al.,
2021). It is evident that advanced reading comprehension plays
a role in generic quantitative reasoning competence. Solving
computational problems, which involves quantification, owes
much to the mastery of advanced reading comprehension.
Evidence from the analysis of the semester tests of generic
competences in the reference institution, as well as the analysis
of more than a decade of the big data available in the ICFES
of the MEN of Colombia, indicate that reading comprehension
is essential for the quantitative competence (and general
intelligence), and others such as English. It is evident that he
also plays it for the different specific competences, typical of
each profession and program or career (Garcia and Jiménez,
2017; Garcia-Martin and Garcia-Sanchez, 2020). For example,
the national Saber Pro test involves three types of components
for the assessment of quantitative reasoning competence:
interpretation and representation; formulation and execution;
and argumentation. In all three components, advanced reading
comprehension is essential; in addition to asking contextual
or situational questions, both family and personal, work or
occupational; social or community; and in that of scientific
dissemination (Calderon et al, 2021). A competency, also
transversal and generic, that is gaining more importance every
day, is digital, for which high doses of advanced reading
comprehension are also required and which plays a key role
in enhancing the rest of the generic competences and specific,
in addition to any higher learning (Garcia-Martin and Garcia-
Martin, 2021).

Cognitive Strategies and Textual Genres

for the Teaching and Assessment of ARC
Higher Education Institutions in Colombia focus on examining
the quality of the processes used (Orozco, 2010; Arias et al,
2018). In this sense, Colombian universities, as the focus of
this study, are presented as higher education institutions that
promote cognitive strategies and textual genres that enhance
the transversal development-through the curriculum-of critical
reading or advanced reading comprehension of the students
(Samper and Ospino, 2018), making them competent to respond
to the needs and demands of today’s multicultural, globalized,
and dynamic society (Barnet, 2001; Castellar et al., 2021).

On the one hand, the review of previous studies and
antecedents allowed to identify the different components,
processes, strategies, genres, and instructional means involved in
the evaluation and teaching of advanced reading comprehension.
From the perspective of cognitive psychology, for example, the
psychology of reading, it seems reasonable to consider processes,
techniques and strategies related to the activation of previous
knowledge, the relationship of meaning between elements, the
ability to draw inferences, generation of mental models that
allow the representation of the meaning of the text, the ability
to apply meanings to other areas of knowledge and life; as well
as the structure reflected through the most common textual
genres in the university environment that are part of the textual
macrostructure (argumentative, comparison and contrast, cause
and effect, problem solution); and finally, the means deployed to
access textual information, be it traditional or virtual.

From the model that is deployed in the Saber Pro tests
(Calder6on et al,, 2021); and on the other, from the broad
tradition of cognitive psychology, instructional psychology,
and scientific psychology in general, many instruments,
empirical investigations, contrasted evidence in instructional or
intervention studies were analyzed, it was possible to construct
the instruments used in this study research (Garcia-Martin and
Garcia-Sdnchez, 2020). The interest on the subject is reflected in
the systematic reviews that analyze reading and writing through
content (literacy across content) in which it seems necessary to
answer questions about the moment, the procedures, the actions,
in relation to the introduction from the beginning. assessment
and teaching of advanced reading comprehension in the different
disciplines and subjects of all university degrees. But, in addition,
these reviews show the scarcity of studies that provide empirical
validation. The example from the Scott and Washburn (2018) is
paradigmatic. After analyzing 50 years of applications of literacy
across content in the training of teachers in the USA, after
contrasting its methodological quality, only twenty-nine studies
can be included, and of these, only four allowed a quantitative
comparison and therefore generalizable with other studies. The
foci of what they perceive to be happening, of resistance to
changes, and of the experience deployed in the training of new
teachers, seem to be the key variables in this story. Along the
same lines is the systematic review by Miller et al. (2018). This
situation in Europe is not more encouraging, as the review by
Uttl et al. (2017) refers to, making a meta-analysis of the previous
meta-analyzes on the evaluation of teachers by the perceptions
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of their students about their satisfaction with the evaluation and
teaching, a common strategy in the different universities of the
world, is disappointing, since, ultimately, the evidence provided
by the empirical studies analyzed depends on the size of the
samples, since with large samples no effects are found (that is
why there are no only published studies), and yes with small
samples (published studies). It is necessary to recognize the need
to implement different strategies to verify the role of evaluation
systems and instructional techniques, strategies, procedures,
and processes in the deployment of generic competences in a
transversal way in all subjects of the degree. The perception of
the level of satisfaction with the evaluation (Reyes et al., 2020),
or of the teaching methods used (Sanchez et al., 2019; Jiménez
et al., 2020), or the types of actions deployed with advanced
reading comprehension (Valero et al., 2015) or even the type of
strategies such as the narratives deployed (Del Moral-Pérez et al.,
2016) seem to mark relevant focuses and variables that must be
analyzed, In the cultural field Asian, reflects the same trend. For
example, the systematic review by Li et al. (2018) finds fifty-nine
studies in Mainland China that meet the inclusion and exclusion
criteria published during the previous 20 years, focused on
constructs and focuses related to self-regulation of learning,
finding as key variables the beliefs of capacity with learning,
instructional strategies and the capacity for self-awareness and
self-evaluation of instructional processes as a guarantee of self-
regulatory capacity for productive and effective learning. Of these
fifty-nine studies, only four provide data that allow comparative
calculations, with two or more groups: the rest being only pre-
post comparisons. The need to identify the variables responsible
for the improvement of generic competences seems evident. And
this is what contributes, also the impressive review of Peng et al.
(2019) in which they find about fifty thousand studies, of which
six hundred fifty meet the inclusion and exclusion criteria that
they analyze with the meta-analysis methodology, referred to the
role of fluid and crystallized intelligence in math instruction and
reading comprehension. The above limitations are confirmed,
in addition to the need to study evaluation and instruction
variables, psychoeducational and instructional variables, such as
those analyzed in this study.

Research Context and Theoretical Axes

It is a general project of analysis and promotion of the
mainstreaming of generic competences or through subjects
(Garcia J. N. et al, 2019; Garcia J. R. et al,, 2019). The latest
development has led to the creation of a skills observatory,
initially focusing on generic skills, but with a view to including
specific skills as well (Garcia-Martin and Garcia-Sédnchez,
2020). On the one hand, this underlies, supports and covers
the national final career tests of Saber Pro (Calderén et al,
2021), and on the other, the internal semester tests that are
similar to the previous ones, but that affect the diagnosis from
the first semester of each career, the state of the domain of
generic and specific competences of all students, in order to
strengthen and enhance them through actions designed in the
evaluation and teaching of each subject (Sdnchez et al., 2019).
Within this framework, studies have been implemented on the
teaching and evaluation of generic competences of advanced

reading comprehension, written communication and, last year,
on civic competence (with very large components of advanced
reading comprehension, in addition to critical thinking), along
with other psychoeducational variables, such as self-efficacy,
emotional intelligence and social performance, coping strategies
in the face of problems, attitudes and anxiety in the face of these
competences, among others, including mastery of the digital
competence  (Garcia-Martin and Garcia-Sanchez, Submitted).
From the institutional perspective and high quality accreditation,
the creation of the competences observatory is an unbeatable
research context, in addition to serving as a catalyst and
catalyst for the design of research, initiatives, innovations,
promoting the quality of teaching, through the mainstreaming
of competences in all subjects of all careers (CUC, 2018; Garcia
and Garcia-Martin, 2021a,b).

The studys frame of reference focuses on five clearly
interwoven and integrated axes (Marin et al., 2019). First,
competency-focused teaching and the EHEA (European Higher
Education Area), for the specific case of Colombia, the OCDE
report is essential for understand it (OCDE, 2016). Second, active
university methodologies toward a ubiquitous web 4.0. The latest
advances regarding the introduction of active methodologies
and innovations in university teaching are key, including
advances and studies with digital competence, and the so-called
web 4.0 (Garcia-Martin and Garcia-Sadnchez, Submitted). In
addition, a psychological and curricular instructional perspective.
The instructional advances and curricular innovations are
undeniable, both coming from the psychological, educational
and contextual disciplines, which provide a first-line frame of
reference for promoting the learning of competencies in the
different subjects, including the psychoeducational variables,
which are key in this process. (Garcia-Martin and Garcia-
Sanchez, 2020; Garcia-Martin and Garcia-Martin, 2021). Fourth,
the latest developments in instrument validation technology.
The validation of instruments is key in any process of a
didactic nature or of investigation. In the project of Evaluation
and Methodologies and Incidents in Competences Generic
(EMICOG) aimed at studying teaching methodologies and
forms of evaluation cross-curricular subjects, from its rigorous
and scientific nature, it is necessary to design, validation and
application of instruments that in a standardized way allow
the collection appropriate information (Chen and Lin, 2018;
Cuesta et al.,, 2018; Habdk and Magyar, 2018; Martinez-Ferrer
et al., 2018; Puente-Martinez et al., 2018; Romera et al.,
2018; Sinval et al, 2018; Zeng et al, 2019). And finally,
the perspective of empirically-based interventions and quality
indicators of innovations. The practices based on scientific
evidence or empirically validated, have been the basis for
selecting innovations that work, that are successful, and that
should be promoted and promoted. This is the case of the best
practices of the USOE (2021), or of the guidelines, protocols,
validated programs promoted by the CEEDAR (2021).

Research Question

In line with the above, the research question of this study is: what
does the analyze of techniques, strategies, cognitive processes
contribute; as well as the textual genres used in teaching and
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in the cross-sectional evaluation of critical reading or advanced
reading comprehension, in a Latin American university, from
a double perspective: that of the teaching staff and that of the
students? This raises various hypotheses, on the one hand, it is
expected that teachers show a greater knowledge of cognitive
strategies and textual genres to teach and evaluate ARC than
students, it is expected that there are differential patterns in the
use of cognitive strategies and textual genres to teach and evaluate
the ARC by teachers and students, according to the department
to which they are attached.

METHOD

Participants

The sample of this study is made up of 203 teachers (125
men and 78 women) aged between 24 and 73 years with a
mean age of 41 years and 2,775 students (1,336 men and 1,439
women) with a mean age of 22 years. The collaboration of
all the students and all the professors of the institution was
requested. For professors 525 permanent (40% international)
and 204 non-permanent. 280 agreed to participate, although 203
answered all the questions. For the students, 3,645 agreed to
collaborate, although with the complete answers 2,775, which
represents ~30% of the total of students in all grades and
semesters. With a simple random sampling, confidence level of
99% and margin of error of 1% (CUC, 2018; Garcia-Martin
and Garcia-Sanchez, 2020; Garcia and Garcia-Martin, 2021a,b).
This guarantees great diversity and representativeness to be
considered a high-quality type institution in Latin America.
All of them assigned to eight departments (Computer Science,
Economics, Exact, Environmental, Law, Energy, Industrial and
Humanities) of the focal university of study, which decide to
participate in an informed and voluntary way, through the
completion of the ad hoc online questionnaire, EMICOG. The
departments included in the sampling and analysis are the
eight academic and specific, since the University Extension is
transversal and for the purposes of teacher training, as well as
for the promotion of the mainstreaming of competences, among
other functions. The data of all the participants are checked
and verified (see Table 1), being representative of a high quality
accredited Latin American institution.

In relation to the professional category of the participating
teachers, they are mostly assistants, followed by adjuncts
II and III, and to a lesser extent, holders II and IIL
On the other hand, in terms of non-university teaching
experience, the average is 6 years, ranging from 0 to 45 years
compared to university teaching experience, whose average
is 10 years.

Instrument
An ad hoc online questionnaire is applied through the online
survey tool, Survey Monkey, in its two versions, EMICOG-
teachers (Garcia-Martin et al., 2019a; Garcia-Martin and Garcia-
Sanchez, 2020) and EMICOG-students (Garcia-Martin et al.,
2019b).

The EMICOG is previously validated and with the study
samples, with KLM sampling adequacy data (>0.01), indicating
McDonald’s omega compound reliabilities above 0.90 as well as

Cronbach’s alpha internal consistencies above 0.85; with a mean
variance extracted >0.50 (convergent validity); the discriminant
validity (square root of the mean variance extracted) is higher
than the intercorrelations between the factors, as expected. For
this reason, the construct validity is adequate with indices above
what is desirable, like the rest of the indicators. Likewise, the
confirmatory factor analysis (CFA) provides adequate measures,
in accordance with what is recommended for a CFA, obtaining an
NFI (Normed Fix Index), a TLI (Tucker-Lewis Index) and a CFI
(Comparative Fit Index), above of 0.90 (as recommended); and
with an RMSEA (Root Mean Square Error of Approximation),
below 0.08 (as recommended).

The EMICOG consists of four sections: (i) demographic
data; (ii) the level of knowledge about the mainstreaming of
the ARC; (iii) the instructional strategies used to teach and
cross-evaluate ARC and (iv) the textual genres used to teach
and cross-evaluate ARC. On the one hand, in relation to the
instructional strategies used, in the different type subjects, both
to teach and to evaluate advanced reading comprehension or
critical reading, the extraction of main ideas, the establishment of
relationships between the ideas of some readings are examined.
With the previous knowledge, the development of conclusions
and inferences not explicit in the readings, the application
of solutions suggested in the readings to other aspects, the
explanation of the content of some reading and the recovery of
the information previously read and its use to instruct. On the
other hand, in the case of textual genres used for the teaching
and evaluation of ARC, argumentative genres, comparison and
contrast, essays, literary analysis, bibliographic reviews, cause-
effect or problem-solution, definitions and reviews on the state
of the question.

The questions included in the survey were of the Likert type,
with five response options (see complete survey for teachers
in Garcia-Martin and Garcia-Sanchez, 2020; that of students
is very similar with the adapted questions). The duration of
completion of the same was 30-40 mins. The responses were
made through the Survey Monkey platform. Participations were
requested on the occasion of the institutional semester tests
of generic competencies in four waves, with all students of all
grades participating. The request for participation came from
the direction of the Center for Teaching Excellence and the
Academic Vice-Rector’s Office, urging their participation, both
for all teachers and all students. The completion was carried out
during the 4 weeks of application of the generic skills tests on the
Survey Monkey platform, a professional survey, open 24 hours
a day, 7 days a week. After voluntarily accepting to participate,
and giving their informed consent, they completed the surveys.
The advantages of Survey Monkey are many, registering all
the responses, partial or complete, the start and end time, the
potential for simultaneous response of thousands of participants,
nested response options, among others. The order followed by
the instruments was the same for all, according to the description
of the different scales described.

Design and Procedure

An exploratory-descriptive design is followed that is materialized
in the application of the two versions (teachers and students) of
an ad hoc online questionnaire, the EMICOG, which analyses
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TABLE 1 | Description of the participants.

Computer Science Economics Exacts Environmental Law Energy Industrial Humanities Total group
Teachers 16 27 33 22 36 25 26 18 203
Students 303 592 138 836 127 125 293 361 2,775
Total department 319 619 171 858 163 150 319 379 2,978

the cognitive strategies and textual genres used in teaching
and in cross-sectional evaluation of CRA or advanced reading
comprehension, from a double perspective.

Analysis of Data

In the first place, descriptive analysis of the participating teachers
and students are carried out, as well as the verification of the
normality of the variables (asymmetry and kurtosis), evidencing
that these are normally distributed, so it is appropriate to
carry out the parametric analysis. Immediately, reliability and
validity analysis of the instrument were carried out in its two
modalities (item-scale internal consistency, Cronbach’s alphas,
composite reliability, extracted mean variance, discriminant
validity), using exploratory factor analysis with SPSS v26 (Garcia-
Martin et al., 2019a,b) and confirmatory with AMOS v26 with
Gaskination’s StatWiki plugins (http://statwiki.gaskination.com/
index.php?title=Plugins) the Pattern Matrix Model Builder from
the pattern matrices were used; as well as the Model Fit Measures,
the Validity and Reliability Test and other functionalities. For
the calculation of the composite reliabilities, extracted mean
variances, convergent and discriminant validity, with Excel from
the factor matrices, too. Subsequently, multivariate analysis is
carried out based on the general linear model (GLM), considering
the department as the grouping variable, the demographic
variable common to the two versions of the instrument, and
as dependent the rest of the measures on the instruction
and evaluation of the critical reading or advanced reading
comprehension, through the SPSS version 26, which shows
statistically significant differences with high effect sizes.

RESULTS

As indicated above, the multivariate contrasts (AWilks = 0.003;
F = 1,277; p = 0.001; n> =0.523) of the analysis of variance
(ANOVA), carried out through the General Linear Model (GLM),
show statistically significant differences with large effect sizes
when the department to which the participants are assigned
is considered as a grouping variable. We can see the inter-
subject effects of professors in the Table 2 for the teaching and
assessment of the advanced reading comprehension.

The inter-subject contrasts effects of the multivariate analyzes,
referring to the students, are included in detail in Table 3.

For a better understanding of the results, different figures
are included below that provide a global vision. In this sense,
as can be seen in Figure 1, when examining the variable of
degree of knowledge that teachers and students have about the
cross-sectional teaching of the ARC, in the inter-subject tests it
is shown that the scores obtained by teachers are higher than

students regardless of the department to which they belong (e.g.,

MHumanities teachers = 4-06 VS. Mumanities students = 3-515 p < 0.01;

€.g. MEnvironmenta.l teachers — 3.79 vs. MEnVironmental teachers — 3.26;
p <0.01).

Cognitive Strategies for Teaching and
Cross-Evaluating ARC

When the results obtained in the cognitive strategies for teaching
and cross-evaluating ARC are compared, by teachers and
students from different departments, several trends are observed.
On the one hand, as can be seen in Figure 2, the trend described
above is maintained, that is, teachers show higher scores than
students. Likewise, it is observed that, of the cognitive strategies
examined: the extraction of main ideas, the establishment of
relationships between the ideas of some readings with previous
knowledge, the development of conclusions and inferences not
explicit in the readings, the application of solutions suggested
in the readings to other aspects, the explanation of the content
of some reading and retrieval of previously read information
use for instructing. Statistically significant differences are only
shown in establishing relationships between the ideas of the
readings with previous knowledge, perceiving that the use of this
is lower among Computer Science students followed by those
of Environmental, Energy, Exact, Industrial, Economic, Law and
Humanities both in teaching and in evaluation. On the other
hand, in the case of professors, the order is modified starting
with those of the Industrial department and followed by those
of Environmental, Economics, Exact, Informatics, Law, Energy
and Humanities.

Textual Genres to Teach and
Cross-Evaluate ARC

Regarding the textual genres examined to teach and cross-
evaluate ARC, statistically significant differences are only
evidenced in the use of argumentative texts (see Figure 3) and
in trials (see Figure 4), not being observed in comparison and
contrast, literary analysis, bibliographic reviews, cause-effect
or problem-solution, definitions, and reviews on the state of
the question.

In this sense, as can be seen in Figure 3, the trend shown above
is partially maintained, in the case of argumentative texts, that
is, teachers achieve higher scores than students except for those
assigned to the departments of Environmental, Industrial and
Economic. In addition, in the case of students there is a trend
of greater use depending on the department [Computer Science,
Environmental, Exact and/or Energy (these last two departments
are the only ones whose order is altered), Industrial, Economics,
Law and Humanities]. In the same way, in the case of teachers,
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TABLE 2 | Tests of the inter-subject effects of the professors on the instructional variables in ARC considering the department as a grouping variable.

Department Computer Economics Exacts Environmental Law Energy Industrial Humanities
Science

Please indicate your level of knowledge ... (min 1-max 5)

Of the transversal teaching of generic 4.23(0.83) 3.48 (0.75) 3.79(0.78) 4.14(0.77) 3.82 (0.77) 4.05 (0.50) 3.44 (0.98) 4.06 (1.00)
competences of critical reading and

textual construction in the subject

Advanced reading comprehension-has ever been used in this subject tasks, techniques or teaching strategies (or instructional) of... (min 1-max 5)
Strategies and processes

Relate ideas from some reading with 4.31(0.63) 4.10(0.77) 3.71 (1.04) 3.93 (1.07) 4.25 (0.65) 4.33(0.58) 3.56 (1.20) 4.56 (0.51)
previous knowledge (WORKED)

Relate ideas from some reading with 4.23 (0.60) 4.05 (0.81) 3.67 (1.05) 4.07 (0.92) 4.29 (0.66) 4.33(0.58) 3.50 (1.34) 4.56 (0.51)
previous knowledge (EVALUATE)

Relate ideas from some reading with 4.46 (0.66) 4.24(0.77) 3.96 (1.00) 4.43 (0.65) 4.32(0.61) 4.19 (0.68) 3.67 (1.19) 4.75 (0.45)
previous knowledge (UTILITY)

Textual genres

Reading of some argumentative 3.69 (0.63) 3.43(1.17) 3.13(1.12) 4.07 (0.83) 4.11(0.99) 3.57 (1.36) 3.39 (1.38) 4.31 (0.60)
text (defend ideas, debate, refute,
convince, justify) (WORKED)

Reading of some argumentative 3.62 (0.65) 3.38 (1.20) 3.17 (1.13) 414 (0.77) 4.07 (1.05) 3.48 (1.33) 3.28 (1.45) 4.25 (0.68)
text (defend ideas, debate, refute,

convince, justify) (EVALUATE)

Reading of some argumentative 3.77 (0.73) 3.86 (0.85) 3.50 (1.18) 4.36 (0.75) 4.29 (0.81) 3.57 (1.21) 3.22 (1.44) 4.38(0.72)
text (defend ideas, debate, refute,

convince, justify) (UTILITY)

Reading of some comparison and 3.38 (0.77) 3.29 (1.19) 3.42 (0.97) 3.57 (1.02) 4.00 (0.90) 3.86 (0.96) 3.06 (1.16) 3.88 (0.89)
contrast text: two theories,

concepts, stories, authors, figures,

preferences (WORKED)

Reading of some comparison and 3.62 (0.87) 3.71(0.96) 3.54 (0.93) 4.14(0.77) 4.25 (0.65) 3.81(0.98) 3.22 (1.22) 4.06 (0.93)
contrast text: two theories,

concepts, stories, authors, figures,

preferences (UTILITY)

Reading of an essay 4.00 (0.58) 3.57 (1.03) 3.33(0.96) 3.79 (0.80) 3.86 (1.08) 3.62 (1.12) 2.94 (1.26) 3.94 (0.77)
(question-answer, admission, answer,

scientific, test answers, opinion)

(WORKED)

Reading of an essay 3.92 (0.64) 3.48 (1.03) 3.38(0.97) 3.79 (0.80) 3.86 (1.08) 3.62 (1.12) 2.72(1.18) 4.00 (0.73)
(question-answer, admission, answer,

scientific, test answers, opinion)

(EVALUATE)

Reading of an essay 4.08 (0.64) 3.76 (0.83) 3.50 (1.02) 3.93(0.83) 4.07 (0.94) 3.71 (1.19) 3.11 (1.37) 4.19 (0.83)
(question-answer, admission, answer,

scientific, test answers, opinion)

(UTILITY)

2.63

2.05

2.01

2.82

0.04

0.01

0.01

0.01

0.01

0.01

0.00

0.04

0.01

0.05

0.01

0.04

0.10

0.13

0.14

0.13

0.13

0.12

0.14

0.10

0.12

0.10

0.13

0.10
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TABLE 2 | Continued

Department Computer Economics Exacts Environmental Law Energy Industrial Humanities F p n?
Science

Reading of some analysis text 4.00 (0.91) 3.29 (0.96) 3.42 (1.18) 3.57 (1.16) 4.04 (0.79) 3.95 (0.92) 3.11(1.37) 3.56 (1.26) 2.06 0.04 0.10

(description, literary analysis, process

analysis) (EVALUATE)

Reading of some analysis text 4.15 (0.90) 3.71 (0.90) 3.58 (1.18) 4.00 (0.68) 4.14 (0.65) 4.05 (0.92) 3.06 (1.51) 413 (1.09) 2.42 0.02 0.12

(description, literary analysis, process

analysis) (UTILITY)

Medium used

Reading some text in blogs (internet 3.08 (1.26) 3.29 (1.10) 2.96 (1.12) 2.71 (1.44) 3.04 (1.07) 2.76 (1.14) 1.78 (1.06) 2.88 (1.03) 2.88 0.01 0.14

tool) WORKED)

Reading some text in blogs (internet 3.00 (1.29) 3.19(1.12) 2.87 (1.23) 2.64 (1.45) 2.96 (1.04) 2.71(1.15) 1.89 (1.18) 2.88 (1.03) 2.37 0.02 0.11

tool) (EVALUATE)

Reading some text in blogs (internet 3.00 (1.08) 3.67 (0.86) 3.00 (1.22) 3.07 (1.39) 3.25(0.89) 2.81(1.12) 2.22(1.17) 3.00 (1.10) 2.60 0.01 0.12

tool) (UTILITY)

Reading some text in wikis (internet 2.85 (0.99) 2.48 (0.93) 2.83(1.01) 2.36 (1.55) 2.75(1.18) 2.24 (1.18) 1.61 (1.04) 2.50 (1.03) 2.67 0.01 0.13

tool) WORKED)

Reading some text in wikis (internet 2.77 (0.83) 2.38 (1.02) 2.83(1.01) 2.29 (1.54) 2.75(1.18) 2.24 (1.18) 1.56 (1.04) 2.38(0.89) 2.91 0.01 0.14

tool) (EVALUATE)

Reading some text in wikis (internet 3.00 (1.16) 2.86 (1.01) 3.00 (0.98) 2.86 (1.51) 3.00 (1.02) 2.24 (1.14) 2.11(1.18) 2.69 (1.20) 2.32 0.02 0.1

tool) (UTILITY)

Readings are preferably done in 3.46 (0.78) 3.43 (1.03) 3.83(0.87) 3.57 (0.76) 3.82 (0.95) 4.05 (0.59) 3.44 (1.20) 3.37 (0.89) 2.00 0.05 0.10

digital format (Word, PDF, eBook,

ePub) (WORKED)

Readings are preferably done in 3.46 (0.78) 3.38(1.12) 3.83(0.87) 3.50 (0.86) 3.79 (0.969 4.00 (0.63) 3.33(1.28) 3.37 (0.89) 2.86 0.01 0.13

digital format (Word, PDF, eBook,
ePub) (EVALUATE)

Only statistically significant variables are included.
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TABLE 3 | Tests of the inter-subject effects of the students in the instructional variables in ARC considering the department as a grouping variable.

Department Computer Economics Exacts Environmental Law Energy Industrial Humanities F p n?

Science
Please indicate your level of knowledge ... (min 1-max 5)
of the SaberPro tests on critical 3.14 (0.74) 3.23 (0.89) 3.14 (0.83) 3.17 (0.74) 3.31(0.79) 3.10(0.68) 3.22(0.82) 3.41(0.78) 2.60 0.00 0.01
reading
of the evaluation of critical reading 3.24 (0.70) 3.41(0.83) 3.21(0.82) 3.32 (0.74) 3.43(0.83) 3.36 (0.65) 3.39 (0.79) 3.58 (0.81) 4.27 0.00 0.02
in the subject
of the evaluation of textual 3.15(0.74) 3.34 (0.83) 3.24 (0.82) 3.32 (0.78) 3.44 (0.76) 3.23(0.73) 3.36 (0.80) 3.60 (0.78) 5.49 0.00 0.02
construction in the subject
of the teaching of critical reading 3.25(0.78) 3.48 (0.80) 3.26 (0.82) 3.34 (0.82) 3.52 (0.80) 3.37 (0.73) 3.46 (0.79) 3.65 (0.84) 5.07 0.00 0.02
in the subject
of the transversal teaching of 3.15(0.81) 3.32 (0.83) 3.26 (0.81) 3.28 (0.77) 3.36 (0.83) 3.20 (0.75) 3.30 (0.80) 3.51(0.78) 3.32 0.00 0.01
generic competences of critical
reading and textual construction
in the subject
Indicate your degree of interest... (min 1-max 5)
for critical reading to work on key 3.45 (0.85) 3.77 (0.80) 3.53(0.83) 3.61(0.81) 3.80 (0.84) 3.48 (0.78) 3.64 (0.78) 3.97 (0.77) 7.26 0.00 0.038
aspects of the subject
for critical reading to evaluate on 3.48 (0.86) 3.73(0.83) 3.59 (0.76) 3.58 (0.80) 3.80 (0.78) 3.47 (0.73) 3.60 (0.78) 3.92 (0.79) 5.90 0.00 0.02
key aspects of the subject
Advanced reading comprehension-has ever been used in this subject tasks, techniques or teaching strategies (or instructional) of... (min 1-max 5)
Strategies and processes
Extract the main ideas of some 3.53 (1.02) 3.90 (0.90) 3.66 (0.95) 3.65 (0.94) 3.89 (0.95) 3.72 (0.97) 3.83(0.92) 4.16 (0.85) 9.05 0.00 0.04
reading (WORKED)
Extract the main ideas of some 3.47 (1.07) 3.47 (1.07) 3.86 (0.91) 3.59 (0.95) 3.90 (0.91) 3.70 (0.99) 3.82 (0.91) 4.16 (0.83) 10.97 0.00 0.04
reading (EVALUATE)
Extract the main ideas of some 3.65 (0.99) 3.90 (0.84) 3.61(0.99) 3.70 (0.939) 3.99 (0.87) 3.64 (0.96) 3.80 (0.92) 4.23(0.83) 10.00 0.00 0.04
reading (UTILITY)
Relate ideas from some reading with 3.59 (0.96) 3.92 (0.82) 3.62 (0.88) 3.74 (0.88) 3.98 (0.85) 3.64 (0.95) 3.80 (0.87) 4.20 (0.78) 9.51 0.00 0.04
previous knowledge (WORKED)
Relate ideas from some reading with 3.53 (0.99) 3.91(0.82) 3.54 (0.92) 3.67 (0.88) 3.97 (0.85) 3.58 (0.95) 3.80 (0.89) 4.13(0.82) 10.14 0.00 0.04
previous knowledge (EVALUATE)
Relate ideas from some reading with 3.67 (0.97) 3.91(0.77) 3.57 (0.96) 3.71(0.87) 3.94 (0.89) 3.70 (0.88) 3.82(0.89) 4.18 (0.80) 9.09 0.00 0.04
previous knowledge (UTILITY)
Draw conclusions and inferences 3.47 (1.00) 3.73(0.88) 3.48 (1.05) 3.59 (0.90) 3.81(0.86) 3.58 (0.94) 3.70 (0.92) 4.08 (0.82) 8.62 0.00 0.08
not explicit in the readings
(WORKED)
Draw conclusions and inferences 3.44 (1.00) 3.73(0.86) 3.49 (0.99) 3.59 (0.94) 3.80 (0.87) 3.57 (0.95) 3.73 (0.93) 4.10 (0.80) 9.35 0.00 0.04
not explicit in the readings
(EVALUATE)

(Continued)
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TABLE 3 | Continued

Department

Computer
Science

Economics

Exacts

Environmental

Law

Energy

Industrial

Humanities

Draw conclusions and inferences
not explicit in the readings (UTILITY)

Apply solutions to other aspects,
suggested by the readings
(WORKED)

Apply solutions to other aspects,
suggested by the readings
(EVALUATE)

Apply solutions to other aspects,
suggested by the readings
(UTILILTY)

Explain the basic content of some
reading (WORKED)

Explain the basic content of some
reading (EVALUATE)

Explain the basic content of some
reading (UTILITY)

Remember without consulting the
information previously read (retrieve).
To consult again later and to recover
without consulting to go completing
what is not remembered (WORKED)

Remember without consulting the
information previously read (retrieve).
To consult again later and to recover
without consulting to go completing
what is not remembered (EVALUATE)

Remember without consulting the
information previously read (retrieve).
To consult again later and to recover
without consulting to go completing
what is not remembered (UTILITY)
Textual genres

Reading of some argumentative

text (defend ideas, debate, refute,
convince, justify) (WORKED)

Reading of some argumentative
text (defend ideas, debate, refute,
convince, justify) (EVALUATE)

Reading of some argumentative
text (defend ideas, debate, refute,
convince, justify) (UTILITY)

3.56 (1.00)

3.39 (0.99)

3.41(1.02)

3.50 (0.94)

3.53 (0.99)

3.55 (1.04)

3.65 (0.99)

3.34 (1.01)

3.34 (1.03)

3.44 (0.97)

3.36 (1.05)

3.33(1.07)

3.39 (1.10)

3.73(0.85)

3.70 (0.89)

3.68 (0.90)

3.72 (0.86)

3.86 (0.85)

3.82(0.87)

3.84 (0.80)

3.58 (0.87)

3.60 (0.87)

3.60 (0.85)

3.71 (0.93)

3.69 (0.95)

3.74(0.87)

3.57 (1.01)

3.50 (0.99)

3.42 (0.98)

3.53 (0.92)

3.62 (0.96)

3.51 (0.97)

3.59 (0.94)

3.40 (0.95)

3.41 (0.99)

3.48 (0.97)

3.43 (1.04)

3.43 (1.01)

3.48 (1.01)

3.62 (0.92)

3.56 (0.90)

3.55 (0.92)

3.58 (0.88)

3.66 (0.86)

3.63(0.88)

3.65 (0.88)

3.52 (0.90)

3.51(0.91)

3.55 (0.85)

3.53(1.01)

3.51(1.01)

3.58 (0.95)

3.86 (0.87)

3.83 (0.83)

3.82 (0.84)

3.90 (0.80)

3.97 (0.82)

3.98 (0.79)

4.05 (0.81)

3.73 (0.86)

3.72 (0.89)

3.73(0.87)

3.93 (0.92)

3.92 (0.90)

3.94 (0.83)

3.50 (0.94)

3.55 (0.93)

3.54 (0.96)

3.53 (0.91)

3.62 (0.94)

3.58 (0.95)

3.69 (0.94)

3.55 (0.98)

3.57 (0.97)

3.39 (1.00)

3.54 (1.07)

3.46 (1.08)

3.52 (1.06)

3.72 (0.91)

3.69 (0.90)

3.69 (0.89)

3.65 (0.87)

3.83 (0.87)

3.75 (0.89)

3.81(0.89)

3.60 (0.89)

3.59 (0.89)

3.59 (0.82)

3.63 (0.94)

3.58 (0.99)

3.61(0.92)

4.08 (0.83)

4.03 (0.81)

4.01(0.84)

4.03 (0.77)

4.22(0.74)

4.18(0.78)

4.18 (0.88)

3.85 (0.83)

3.85 (0.85)

3.90 (0.79)

4.12 (0.80)

4.08 (0.819

4.14 (0.80)

7.92

8.54

8.45

8.71

11.99

10.80

11.28

5.05

5.26

5.47

11.86

11.16

11.84

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.03

0.03

0.03

0.03

0.05

0.04

0.04

0.02

0.02

0.02

0.05

0.04

0.05
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TABLE 3 | Continued

Department

Computer
Science

Economics

Exacts

Environmental

Law

Energy

Industrial

Humanities

Reading of some comparison and
contrast text: two theories,
concepts, stories, authors, figures,
preferences (WORKED)

Reading of some comparison and
contrast text: two theories,
concepts, stories, authors, figures,
preferences (EVALUATE)

Reading of some comparison and
contrast text: two theories,
concepts, stories, authors, figures,
preferences (UTILITY)

Reading of an essay
(question-answer, admission, answer,
scientific, test answers, opinion)
(WORKED)

Reading of an essay
(question-answer, admission, answer,
scientific, test answers, opinion)
(EVALUATE)

Reading of an essay
(question-answer, admission, answer,
scientific, test answers, opinion)
(UTILITY)

Reading of some analysis text
(description, literary analysis, process
analysis) (WORKED)

Reading of some analysis text
(description, literary analysis, process
analysis) (EVALUATE)

Reading of some analysis text
(description, literary analysis, process
analysis) (UTILITY)

Reading a bibliographic review
(WORKED)

Reading a bibliographic review
(EVALUATE)

Reading a bibliographic review
(UTILITY)

Reading some
cause-effect/problem-solution
text (WORKED)

3.30 (1.04)

3.31(1.02)

3.43 (1.06)

3.36 (1.07)

3.38 (1.04)

3.45 (1.01)

3.42 (1.07)

3.38 (1.05)

3.44 (1.03)

3.21 (1.08)

3.16 (1.14)

3.32 (1.05)

3.36 (0.87)

3.64 (0.94)

3.64 (0.94)

3.71(0.87)

3.67 (0.91)

3.65 (0.93)

3.69 (0.87)

3.68 (0.90)

3.68 (0.93)

3.71(0.84)

3.50 (1.04)

3.52 (1.03)

3.55 (1.00)

3.62 (0.94)

3.37 (0.95)

3.33 (0.95)

3.51(0.90)

3.40 (0.97)

3.39 (0.96)

3.45 (0.92)

3.41 (0.89)

3.40 (0.95)

3.51 (0.92)

3.36 (0.99)

3.30 (1.01)

3.47 (0.99)

3.40 (1.02)

3.50 (0.90)

3.49 (0.97)

3.54 (0.90)

3.53 (0.94)

3.50 (0.95)

3.59 (0.88)

3.55 (0.89)

3.50 (0.92)

3.54 (0.88)

3.43 (0.99)

3.43(1.01)

3.46 (0.96)

3.50 (0.94)

3.81 (0.96)

3.81(0.95)

3.87 (0.86)

3.83 (0.84)

3.78 (0.93)

3.89 (0.81)

3.83 (0.86)

3.83 (0.87)

3.86 (0.89)

3.62 (0.99)

3.70 (0.96)

3.70 (0.90)

3.68 (0.90)

3.51 (1.00)

3.53 (1.02)

3.50 (0.98)

3.48 (0.99)

3.44 (1.04)

3.50 (0.99)

3.56 (1.00)

3.53 (1.03)

3.45 (1.00)

3.43 (1.03)

3.47 (1.03)

3.43 (1.04)

3.58 (0.93)

3.63 (0.90)

3.62 (0.93)

3.61(0.88)

3.57 (0.91)

3.63 (0.89)

3.61 (0.86)

3.64 (0.87)

3.64 (0.91)

3.61 (0.85)

3.49 (1.01)

3.49 (1.04)

3.56 (0.96)

3.65 (0.93)

4.06 (0.84)

4.04 (0.78)

4.09 (0.80)

3.93 (0.84)

3.88 (0.84)

4.02 (0.81)

4.00 (0.84)

4.01 (0.82)

4.02 (0.80)

3.89 (0.89)

3.90 (0.87)

3.97 (0.80)

3.82 (0.90)

11.47

11.47

11.41

6.76

6.66

8.82

8.35

9.52

9.92

6.31

6.91

7.69

4.67

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.04

0.04

0.03

0.03

0.03

0.02
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TABLE 3 | Continued

Department

Computer
Science

Economics

Exacts

Environmental

Law

Energy

Industrial

Humanities

Reading some
cause-effect/problem-solution
text (EVALUATE)

Reading some
cause-effect/problem-solution
text (UTILITY)

Reading some definition text
(WORKED)

Reading some definition text
(EVALUATE)

Reading some definition text
(UTILITY)

Reading of a text to review the state
of the question (topic, theory,
approach, scientific, antecedents,
previous experiences, successful
solutions) (WORKED)

Reading of a text to review the state
of the question (topic, theory,
approach, scientific, antecedents,
previous experiences, successful
solutions) (EVALUATE)

Reading of a text to review the state
of the question (topic, theory,
approach, scientific, antecedents,
previous experiences, successful
solutions) (UTILITY)

Medium used

Reading a document in digital
databases (WORKED)
Reading a document in digital
databases (EVALUATE)
Reading a document in digital
databases (UTILITY)

3.38 (1.12)

3.47 (1.04)

3.46 (1.03)

3.44 (1.08)

3.49 (1.06)

3.37 (1.01)

3.42 (1.04)

3.48 (1.02)

3.64 (0.96)

3.53 (1.00)

3.71 (0.94)

3.62 (0.94)

3.64 (0.88)

3.74 (0.85)

3.74(0.87)

3.74 (0.83)

3.61 (0.89)

3.61(0.92)

3.66 (0.85)

3.64 (0.96)

3.63 (0.99)

3.69 (0.99)

3.34 (1.02)

3.47 (0.89)

3.49 (0.91)

3.51 (0.90)

3.59 (0.84)

3.42 (0.86)

3.43 (0.89)

3.59 (0.80)

3.38 (1.04)

3.32 (0.99)

3.45 (0.94)

3.47 (0.97)

3.53 (0.91)

3.60 (0.86)

3.59 (0.87)

3.63 (0.86)

3.52 (0.91)

3.52 (0.89)

3.54 (0.89)

3.50 (0.98)

3.52 (0.97)

3.61(0.92)

3.72(0.91)

3.80 (0.89)

3.86 (0.89)

3.80 (0.93)

3.82 (0.91)

3.72 (0.91)

3.72 (0.90)

3.83 (0.89)

3.54 (0.97)

3.57 (1.00)

3.69 (0.87)

3.62 (0.97)

3.55 (0.98)

3.63 (1.03)

3.57 (1.04)

3.51 (1.03)

3.58 (1.01)

3.55 (0.98)

3.53 (0.99)

3.70 (1.04)

3.70 (1.06)

3.65 (0.97)

3.66 (0.92)

3.66 (0.92)

3.73 (0.94)

3.70 (0.93)

3.73 (0.90)

3.57 (0.99)

3.60 (0.99)

3.61(0.89)

3.65 (0.92)

3.62 (0.99)

3.64 (0.92)

3.82 (0.90)

3.91(0.83)

3.97 (0.94)

3.94 (0.84)

3.97 (0.79)

3.97 (0.80)

4.00 (0.81)

4.02 (0.79)

3.93 (0.90)

3.96 (0.86)

4.01(0.79)

5.81

5.50

6.65

6.40

6.06

6.89

7.40

8.75

4.91

4.94

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.02

0.02

0.03

0.03

0.02

0.03

0.03

0.03

0.02

0.02

0.02
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TABLE 3 | Continued

Department Computer Economics Exacts Environmental Law Energy Industrial Humanities F p 0
Science

Readings are preferably done in 3.29 (1.01) 3.52 (0.98) 3.58 (0.92) 3.52 (0.94) 3.80 (0.89) 3.71(0.87) 3.65 (0.99) 3.78 (0.96) 4.23 0.00 0.02

traditional format (paper, notes,

articles, books) (WORKED)

Readings are preferably done in 3.30 (1.08) 3.56 (0.99) 3.52 (0.94) 3.52 (0.94) 3.74 (0.95) 3.74 (0.87) 3.60 (0.99) 3.84 (0.92) 4.49 0.00 0.02

traditional format (paper, notes,

articles, books) (EVALUATE)

Readings are preferably done in 3.43(1.07) 3.59 (0.95) 3.58 (0.93) 3.63 (0.86) 3.79 (0.86) 3.64 (0.86) 3.58 (0.87) 3.89 (0.90) 3.70 0.00 0.02

traditional format (paper, notes,

articles, books) (UTILITY)

Readings are preferably done in 3.67 (0.94) 3.81(0.90) 3.54 (0.95) 3.68 (0.88) 3.80 (0.94) 3.72 (0.93) 3.84 (0.88) 4.04 (0.86) 4.41 0.00 0.02

digital format (Word, PDF, eBook,

ePub) (WORKED)

Reading some text in blogs (internet 3.64 (0.94) 3.80 (0.88) 3.41 (1.00) 3.63 (0.90) 3.76 (0.92) 3.72 (0.91) 3.77 (0.87) 4.04 (0.78) 5.64 0.00 0.02

tool) (WORKED)

Reading some text in blogs (internet 3.72 (0.90) 3.80 (0.87) 3.65 (0.80) 3.69 (0.88) 3.84 (0.90) 3.74 (0.89) 3.81(0.86) 4.06 (0.78) 4.36 0.00 0.02

tool) (EVALUATE)

Audiobooks or video documents 3.20 (1.19) 3.19 (1.20) 2.95(1.19) 3.17 (1.16) 3.12(1.16) 3.37 (1.12) 3.18 (1.22) 3.46 (1.17) 215 0.02 0.01

are used (WORKED)

Audiobooks or video documents 3.16 (1.24) 3.17(1.18) 2.96 (1.23) 3.15(1.15) 3.13(1.19) 3.37 (1.13) 3.23(1.21) 3.49 (1.17) 2.53 0.00 0.01

are used (EVALUATE)

Only statistically significant variables are included.
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FIGURE 1 | Degree of knowledge about the transversal teaching of the ARC.
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FIGURE 2 | Use of the cognitive strategy for teaching and evaluation ARC.

another clear trend is evident by department [Environmental, = use when teaching and cross-evaluating the ARC, in the
Industrial, Economics, Energy, Computer Science, Law and/or  case of students a trend of greater use is observed by
Exact (these last two are the only departments whose order is  department (Computer Science, Environmental, Energy,
altered) and Humanities]. Exact, Industrial, Economics, Law and Humanities) and

As shown in Figure4, the trend evidenced in the of the in the same way, in the case of teaching staff,
argumentative texts is maintained in the essays, that there is another trend by department [Industrial, Natural
is, the teachers show higher scores than the students, Sciences, Economics, Energy, Civil, Law, Humanities and/or
except for the Environmental, Industrial and Economic  Informatics (these last two are the only departments whose order
departments. In addition, when examining both their isaltered)].
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DISCUSSION AND CONCLUSIONS

This reaches the initial purpose of analyzing the cognitive
strategies and the textual genres used in teaching and in the
transversal evaluation of critical reading or advanced reading
comprehension, in a Latin American university, on the Coast,
from a double perspective: that of the teaching staff and that
of the students. Likewise, the hypotheses are confirmed, on the

one hand, in relation to the first, it is evidenced that teachers
show greater knowledge of cognitive strategies and textual
genres to teach and evaluate ARC than students, regardless of
the department of assignment. In the same way, the second
hypothesis is confirmed since differential patterns are observed
in the use of cognitive strategies and textual genres to teach
and evaluate ARC by teachers and students, depending on the
department to which they are assigned. In this sense, it is not
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surprising that it is the professors assigned to the Humanities
department that show a greater use of cognitive strategies and
textual genres for teaching and cross-sectional evaluation of
the ARC and that it is those of Computer Science that exhibit
the least.

However, it is true that the extrapolation of the results
obtained to the entire Colombian higher education territory is
questionable, given that the data collected comes from the same
higher education institution. That is why the replication of this
study in other Colombian universities is recommended in order
to verify or refute the trends in the use of cognitive strategies
and textual typologies used both to teach and to cross-evaluate
ARC. This approach is in line with the most recent advances
in the field of literacy across content/discipline/curriculum and
the need for its empowerment and deployment in the university
(Miller et al., 2018; Scott and Washburn, 2018; Van Ockenburg
et al,, 2019). The peculiar characteristics of the Latin American
university refer to the need to advance in the knowledge of
the cognitive strategies and the textual genres used for the
teaching and evaluation of the generic competence of ARC,
in the different subjects of the different careers and studies.
The identification of these, as well as their adaptation and use
in the different fields of knowledge, seems mandatory, for the
improvement of educational quality and learning results, both
in generic competences and in the rest of the subjects. In this
sense, there are several emerging research lines that require more
evidence, such as the specificity in each professional field, the
key personal and institutional variables, as well as other desirable
measures that should be implemented in the future, including the
deployment of studies with other methodologies different from
self-report, such as the observation or contribution of evidence
and learning results and experiences validated empirically or
scientifically (Valero etal., 2015; Uttl et al., 2017; Zhao and Zhang,
2017; Graham et al., 2018; CEEDAR, 2021; USOE, 2021).

It seems reasonable to include various performances in the
future. On the one hand, the implementation of longitudinal
studies and the inclusion of digital literacy seem obligatory,
which would allow us to know more precisely the nature
and role of generic competences, specifically advanced reading
comprehension, as well as its impact on learning. rest of
psychoeducational competencies and variables (Garcia-Martin
and Garcia-Martin, 2021; Robledo-Ramén and Garcia-Gutiérrez,
2021). In addition, the need for exploratory studies on the
training that teachers and students, from different fields
and careers, must receive and promote to implement the
mainstreaming of advanced reading comprehension, such as
online workshops and webinars (Hatlevik and Hatlevik, 2018;
Daumiller et al., 2019; He et al, 2020). It is also evident
that the development of strategies, techniques and instructional
procedures for cross-sectional evaluation and teaching, as well
as virtual ones, must be contemplated, both for students and
teachers (Lopez et al., 2021), the construction of systems of
evaluation and instruction, among others (Utama et al., 2020).

Another action could involve the design of forms on advanced
reading comprehension strategies, such as the case of checklists
or others (Mohamadi, 2018; Yunusa and Umar, 2021). Finally,
the implementation of online records and protocols for the
instruction and cross-sectional evaluation of advanced reading
comprehension and other generic and specific competences, as
has been done with the citizen with lateral reading and checking
fakes while reading information from various subjects and fields
(Brodsky et al., 2021; Cabrera et al., 2021; Fandifio-Parra et al.,
2021).

Quality Assessment

In short, it is therefore a study that allows optimizing this
transversal competence in students that, in turn, favors the
performance of these in the Saber Pro tests of the reading module,
to which everyone who wants to opt for a degree in Colombian
Higher Education, in accordance with the guidelines of the
Colombian Institute for the Evaluation of Education (Calderdn
et al,, 2021) and thus reducing the chances of university student
desertion (CUC, 2018).
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The main goal of this research was to analyse the perception of trainee primary education
teachers regarding motivation when using comics as a resource to teach and learn history.
To achieve this objective, a history education programme was designed based on the
use of comics and the outcomes evaluated via a mixed qualitative-quantitative post-test
questionnaire (Likert scale 1-5). Two hundred twenty-one trainee primary teachers from
the University of Alicante, Spain participated in the study during the 2020/2021 academic
year. Data were collected using the IBM SPSS v.24 statistical package and AQUAD 7.
The results showed that the majority of future teachers felt highly motivated when using
comic resources to learn history instead of textbooks (90.5% of participants); trainee
teachers recognise that the use of comics improves their capacity to be more creative
and that they feel able to design and use their own comic resources to teach history in
the future.

Keywords: social sciences, teaching-learning, historical thinking, motivation, comic

INTRODUCTION

Nowadays, the educational resources at the disposal of teachers are not only more numerous
and diverse than a few years ago, but they also require a greater degree of knowledge when
they are confined to different subjects or heterogeneous nature, enriching a little more one
of the most important professions in our society. In the case of history teaching, the methodological
revolution which has taken place over the past two decades has been unstoppable and raises
the issue of the total renovation of the teaching profession (Boerman-Cornell, 2015; Souto
and Martinez, 2016). This paper addresses the use of comics, and in some cases graphic
novels (Montenegro, 2012; Sebastian-Faubel, 2016; Williams, 2008), as an educational resource
on the rise which aims to facilitate history learning in a motivating way, encouraging critical
thinking and, in turn, stimulating students’ creativity.

For many of us, brought up in a society in which the mass media are ever-present, cartoon
strips and comics have formed part of what could be referred to as our sentimental upbringing
(Gubern, 1977). It is true to state that never before have so many graphic novels been produced
and read as is the case today. Thus, this manifestation requires considered reflection and, in
our opinion, a suitable educational context in which these resources can be implemented in
an effective manner. In this way, the educational potential which comics put at our disposal
can be prioritised. If a correct reading is given, by stimulating observation, reading, analysing
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and interpreting a series of actions reflected in the cartoons,
it is possible to consolidate and acquire a historical approach
capable of handling and distinguishing between fiction, truth
and reality (Lluch-Prats et al, 2016; Sebastian-Faubel, 2016).

In the words of McCloud (1993, p. 9), comics are juxtaposed
illustrations and other images in deliberate sequences which
aim to transmit information or obtain an aesthetic response
from the reader. Gubern (1977), one of the sharpest analysts
of the popular and visual culture of our times, characterised
comics as a sequence of consecutive images which articulate
a narrative in which at least one stable character and an
integration of the text in the image can be found throughout
the series. Therefore, the most imperative characteristic is the
capacity of the comic or graphic novel to naturally integrate
iconic and verbal language (Arango, 2012).

If these classical definitions, used in their time to characterise
a society ever more focused on aesthetics (as predicted by
Berger, 1990), are taken as a starting point, education cannot
overlook one of the most important cultural manifestations
of the past decades. In other words, it seems to be the ideal
moment to incorporate these forms of mass media, along with
others such as cinema and photography, into the classroom,
adapting them to educational projects resulting from discussion
and intellectual debate.

If, as stated by Gubern (1977), ours is a culture of the
printed image for the masses, history teaching should provide
itself with valid tools for this culture, not so much to ignore
what has been done or taught to date, but to offer a re-reading
or an alternative version of history (Arango, 2012; Steiner
et al., 2014). In the words of Saitua (2018a), history teachers
should provide their students with materials and training
resources which foster a clear understanding of complex historical
processes, enable them to identify historical causality and to
develop the skills associated with argumentation. Consequently,
comics, as stated by many different authors (Williams, 2008;
Aguilera, 2011; Blay, 2015; Boerman-Cornell, 2015; Souto and
Martinez, 2016), could be an ideal resource for history teaching
and the development of historical thinking (Ortega-Sanchez
and Pages, 2017) due to their recreational and motivational
character, plot clarity and multi-modal nature. For Zagkotas
(2019) and Sebastian-Faubel (2016), the narrative formula of
comics, an element which should, no doubt, be borne in mind,
is another way of narrating the past which is closely linked
with the narrative discourse of the historian. As the student
is presented with the world via an imaginary lens, he/she is
encouraged to seek information in an autonomous manner,
observing the necessity to confront and contrast the documentary
sources, thus fostering discussion and interpretation of the
narration, leading to an attitude which is surely more positive
concerning the place of history in his/her education.

In close relation to the concepts and ideas described here,
Saitua (2018b) points out an element which is fundamental
for our interests: reading a comic can enable the student to
deploy the necessary mental frameworks for historical thinking.
Without doubt, this is an important step in considering this
means of expression as a first-order tool in the teaching of
history, as is stated in the studies by Aguilera (2011),

Boerman-Cornell (2015) and Souto and Martinez (2016). These
authors stress the importance of the identification,
contextualisation and corroboration of all of the historical
elements which appear in the comic, interpreting them via a
critical, efficient reading, a characteristic of history teaching
itself. In this regard, Arango (2012), Saitua (2018a) and Blay
(2015) state that this reading, formulated within an educational
project which takes in some of the issues formulated above,
not only helps to promote critical thinking among students,
but also imagination and creativity. These authors consider
that this stimulus, which promotes and encourages imagination,
also takes place on what is specifically known as “historical
imagination,” defined by Lowenthal (1985, p. 213) as “collective
memory is constructed through shared images” Indeed, the
comic strips which present certain historical contents do not
restrict themselves exclusively to returning to these shared
mental images and reproducing them, as was the case with
the well-known graphic novel by Art Spiegelman, Maus: A
Survivors Tale (1992). But rather, they transform and insert
new images into this ensemble, a fundamental aspect when
their use is contemplated in the education of students who
are in the process of forming their own historical imagination
(Arango, 2012; Lluch-Prats et al., 2016).

Among the main advantages of using comics to teach history,
it can be highlighted that not only must the student adopt a
role as a researcher-reader, as mentioned by many authors
(Aguilera, 2011; Montenegro, 2012; Souto and Martinez, 2016;
Zagkotas, 2019), evaluating sources, interpreting information
and considering different perspectives, but also different key
concepts can be worked on, such as identity-otherness, multiple
causality, change and continuity, diversity, inequality and conflict,
according to the pattern proposed by Sebastian-Faubel (2016).
Thus, comics, used as an educational resource, put into images
what textbooks explain in words, fostering students’ creativity
and increasing their interest in what is taught, as stated by
Blay (2015). This is yet another incentive for the use of new
methodologies in history teaching as it becomes possible for
the teacher to catch his/her students’ attention thanks to the
complementarity between what is iconic and what is written,
as the task of opening the eyes of the reader is facilitated
(Arango, 2012; Boerman-Cornell, 2015).

Ultimately, the challenge with which we are confronted when
considering the suitability of the use of comics in the history
classroom resides in the capacity of teachers to select which
comics are to be used in class, what prior information to
offer to students and, last but not least, what type of choice
is sought from the reading and analysis of this educational
resource (Montenegro, 2012; Steiner et al., 2014; Lluch-Prats
et al,, 2016). In brief, comics are a cultural product generated
in certain specific social and productive conditions (Arango,
2012). Therefore, it is the teacher who is responsible for
incorporating them into a broader ensemble of strategies with
the aim of substantially transforming the teaching of history
(Aguilera, 2011; Blay, 2015).

In this regard, the main aspects which make comics a
resource of great educational potential lie in their capacity to
motivate (Altarriba, 2003) and in the fact that they are considered
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to be a transversal and multidisciplinary tool which can facilitate
integral learning (Jiménez Garcia et al,, 2019). Likewise, Barrero
(2002), cited by Jiménez Garcia (2020), points out certain
reasons for the benefits of using comics in language teaching,
which can, in our opinion, also be applied to other subjects,
such as their narrative and visual aspects, the fostering of
creativity and the capacity for reflection on cultural and social
reality. To all of this can be added the fact that comics enable
the introduction of specific contents for different subjects
(Pons, 2017).

Along these lines, it can be stated that comics make it
possible to work on values and beliefs (Onieva, 2015), reflect
on the world around us and favour research (Guzman, 2011).
They are, therefore, an ideal resource for teaching and learning
history as their use in the classroom is related, to a great
degree, with the objectives and intentions of teachers (Gémez-
Trigueros and Ruiz-Bafiuls, 2019).

Taking into account the aforementioned statement, comics
can be used in history classes in many different ways. First
of all, comics can be used as a historical source to address
the study and knowledge of the society which produces
them (Gual Boronat, 2011, 2013; Sola Morales and Barroso
Pena, 2014; Calvinio Freire, 2018), as they can show features
which reflect the moment of time in which they were created
(Jiménez Garcia, 2020). Secondly, another way of implementing
the use of comics in the classroom is via the design of
educational activities based on the contents of a published
comic, making it possible to use works which address the
specific period being studied or to be studied in class, thus
transforming the comic into a tool enabling the study of
a specific historical reality via argumentation (Saitua, 2018b;
Fernandez de Arriba, 2019). A third approach to
working on historical contents based on comics is the creation
of comics by teachers and students. This creation can
be by hand or via the use of any of the different digital
applications available on the Internet. Independently of the
tool used to create them, in the case of teachers, the creation
and use of comics in the classroom makes it possible to
present contents in a different way which can be adapted
to both the learning contents and objectives. As far as the
creation of comics by students is concerned, this can
be the final result of research in the style of a historical
narrative.

MATERIALS AND METHODS

Objectives
The main objective of this research was to analyse the motivation
of future primary education teachers when using comics as
an educational resource in the teaching of history. In order
to achieve this objective, three specific objectives (SO)
were proposed:

- SO 1: To analyse the elements of motivation that trainee
teachers have when using comics as an educational resource
in the teaching of history.

- SO 2: To study the positive aspects which future teachers
consider when creating their own comics as an
educational resource.

- SO 3: To establish the limitations and difficulties of the
creation of comics for the teaching of history according to
the trainee teachers.

This research is based on the assumption that, in general,
the future primary education teachers have not worked with
comics as a resource for learning history before and that,
therefore, they have not considered comics as a future educational
resource which can help them to improve their social sciences
classes. Therefore, the following research questions have been
proposed as a result of this work: Do the future teachers
consider that comics are a motivating resource for history
classes? What are their perceptions regarding motivation for
learning social sciences?

Participants and Context

This research was carried out on an intentional sample as its
participants were, in all cases, trainee teachers from the third
year of a degree in primary education at the University of
Alicante, Spain.

The sample consisted of 221 future primary education teachers
(n=221) taking the subject entitled “Didactics of the Social
Sciences: History” in which the training programme took place.

As far as the characteristics of the participants are concerned,
there was a total of 63 men (28.5%) and 158 women (71.4%)
with an average age of 22.4years.

An Educational Programme Based on
Comics to Learn History
The ultimate objective of the educational programme developed
was for students to learn to develop their own educational
resources using comics as a tool for the teaching and learning
of historical contents. For this purpose, first of all, the educational
possibilities of comics were introduced.

Thus, in the first phase, an activity was proposed based on
a series of cartoons from the comic Asterix and the Chariot
Race (Gosciny et al., 2017a,b). Several questions were posed
with the ultimate aim of working on a specific issue: the
importance of roads for the creation and consolidation of
the Roman Empire. This activity served as an example for the
next educational proposal to be developed, which was based
on the creation of a comic by the students. Each student was
required to create a comic using a digital application (Pixton
or Storyboard) focusing on a historical episode, character
or event.

Once the comic had been created, the next step was to
design a series of related activities to work on the contents
addressed following the example of the first activity.

Instrument Design, Validation and
Research Process

The research tool was designed ad hoc for this study, although
it was based on similar tools which have already been validated
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and published. Like the tool designed by Gomez-Carrasco et al.
(2020), its aim was to reveal students’ motivation concerning
the teaching and learning of the social sciences.

In order to carry out the research, a mixed quantitative
and qualitative questionnaire was designed
(Supplementary Material) with 10 closed numerical statements
on a Likert scale (1-5) in ascending level of agreement and
two items of an open qualitative nature in which the trainee
teachers expressed the main positive and negative aspects of
the educational programme.

The items analysed were:

- Item 1. The way the activity was presented and worked on has
motivated me to learn more about history.

- Item 2. The way the activity was presented and worked on has
motivated me to learn more about the use of comics as a
resource for teaching and learning about history.

- Item 3. The activity has improved my motivation to make
more of an effort in this subject.

- Item 4. The activity has improved my motivation to achieve
better grades.

- Item 5. The activity has motived me because it has enabled
me to contribute my knowledge.

- Item 6. The activity has motived me because it has enabled
me to contribute my creative skills.

- Item 7. The activity has motived me because we have used
resources which are different to those normally used.

- Item 8. The activity has motived me because I have been able
to be responsible for my own learning.

- Item 9. The activity has motived me because it has taught me
to design my own contents and activities via comics.

- Item 10. The activity has motived me because I consider it to
be useful for my future career.

- Item 11 (open). State and explain the positive aspects of the
creation of comics for the teaching and learning of history in
primary education.

- Item 12 (open). State and explain the negative aspects of the
creation of comics for the teaching and learning of history in
primary education.

In order to validate the reliability of the construct, an internal
consistency analysis (Supplementary Material) was carried out
on the total of the numerical scale (n=10 items) which revealed
a Cronbach’s alpha value of 0.902 (0.9>1, representing an
extremely high degree of reliability according to Oviedo and
Campo-Arias, 2005) and a value of 0.873 with the Guttman
split-half coefficient (Supplementary Material), thereby
demonstrating a high degree of internal reliability of the
items on the scale according to other research in the field of
social science education, such as that carried out by Gestsdottir
et al. (2018), Gémez-Carrasco et al. (2019) and Moreno-Vera
et al. (2020).

Furthermore, as it is a mixed quantitative-qualitative
questionnaire, the Friedman test was employed to establish
whether there is dependence between the quantitative items
and if these affect the qualitative items (Supplementary Material).
In this case, the values of the Chi-square test vary between

a low of 69.2 in item 4 to 264.6 for item 7, all of which are
far removed from 0 (>0.05), which, according to Satorra and
Bentler (2010) and Sharpe (2015), indicates that there is
discrepancy between the variables and that, therefore, they are
not dependent. This bestows a positive reliability value on the
qualitative research, as occurs in other studies on the teaching
of the social sciences, such as Moreno-Vera et al. (2020).
Lastly, as far as the research procedure is concerned, it
must be pointed out that participation in the research was
voluntary and subject to ethical guidelines, and the trainee
teachers gave informed consent for their participation. Secondly,
both the educational programme and the later test were applied
in class time by professionals trained for that purpose. Thirdly,
the analysis of the research results was carried out using IBM
SPSS v. 24 software for the analysis of the descriptive statistics
of the questionnaire, whereas the qualitative analysis was carried
out with the AQUAD 7 program (Huber, 2013), establishing
the variables based on the narratives of the trainee teachers.

RESULTS

First of all, as far as the analysis of the descriptive statistics
is concerned, it must be stated that the analysis of the means,
medians and SD (Supplementary Material) of the 10 quantitative
items of the questionnaire has been extremely positive. The
item with the lowest mean score is item 4 with 4.0 out of 5,
which, in itself, represents a positive result. Thus, the mean
values oscillate between 4.0 for item 4 (The activity has improved
my motivation to achieve better grades) and 4.6 for item 7
(The activity has motived me because we have used resources
which are different to those normally used).

In relation to the median, all of the items are situated
between 4 and 5. However, in terms of the SD, all of the
items analysed present a value of <1, thus representing a positive
detail as no item has a great degree of variability. Item 7 (The
activity has motived me because we have used resources which
are different to those normally used) presents the greatest
homogeneity of responses with the SD below 0.6, whereas
item 5 (The activity has motived me because it has enabled
me to contribute my knowledge) is that which presents the
greatest variability with 0.9, which, in spite of everything, is
a very positive piece of information.

Motivation of Future Teachers When Using
Comics as a Resource to Teach and Learn
History

The statistical and descriptive analysis (Supplementary Material)
of the items reveals extremely positive results concerning the
perception of trainee primary education teachers regarding the
use of comics as an educational resource for the learning
of history.

Item 1 (The way the activity was presented and worked on
has motivated me to learn more about history; Table 1) has
a mean score of 4.3 out of 5, this score being the most
represented with 52.5% of the students feeling high, motivated

Frontiers in Psychology | www.frontiersin.org

October 2021 | Volume 12 | Article 778792


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Moreno-Vera et al.

Comics to Learn History

TABLE 1 | The way the activity was presented and worked on has motivated me
to know more about history.

VARO00001

Valid Frequency Percentage Valid Cumulative

percentage  percentage
1.00 2 0.9 0.9 0.9
2.00 1 0.5 0.5 1.4
3.00 29 131 131 145
4.00 73 33.0 33.0 47.5
5.00 116 52.5 52.5 100.0
Total 221 100.0 100.0

TABLE 2 | The way the activity was presented and worked on has motivated me
to know more about the use of comics as a resource for teaching and learning
about history.

VAR00002

Valid Frequency Percentage Valid Cumulative

percentage  percentage
1.00 1 0.5 0.5 0.5
2.00 4 1.8 1.8 2.3
3.00 19 8.6 8.6 10.9
4.00 76 34.4 34.4 45.2
5.00 121 54.8 54.8 100.0
Total 221 100.0 100.0

by comics as they enable them to obtain more conceptual
contents on the subject of history. If the accumulated percentages
of values 1, 2 and 3 are added up, it can be noted that only
14.5% of trainee teachers consider that the use of comics is
not motivating in terms of learning about history.

Item 2 (The way the activity was presented and worked on
has motivated me to learn more about the use of comics as
a resource for teaching and learning about history; Table 2)
has a positive mean score of 4.4. In this case, 89.2% of the
trainee teachers responded that the activity motivated them
to discover more about comics as a resource if the percentages
of those who are “in agreement” and “totally in agreement”
are taken into account. Only 7.3% of the students did not
agree that the activity had motivated them to know more
about the use of comics in the teaching of history.

As for the statistical and descriptive analysis of item 3 (The
activity has improved my motivation to make more of an
effort in this subject; Table 3), the majority of the future
teachers stated that they were in agreement. The mean for
this item was 4.1 out of 5 and it is worthy of note that none
of the participants stated that they were “totally in disagreement”
with this statement and only 2.3% were in disagreement. On
the other hand, the most commonly selected option was “in
agreement” with 44.3% of the sample, whereas 38% of the
participants were “totally in agreement.”

Item 4 (The activity has improved my motivation to achieve
better grades; Table 4), as explained above, is the item with
the lowest mean value (4.0) which, even so, is an extremely
positive result. As far as the percentage is concerned, it is

worthy of note that there were no students who were “totally
in disagreement” and only 2.7% were “in disagreement” It is
interesting to note how, in this item, 26.7% of the participants
were neither in agreement nor disagreement, which demonstrates
certain doubts when responding. This leads us to consider
that improving grades and marks is not such an important
issue for future teachers. On the other hand, those participants
who do indeed feel motivated to obtain better grades represent
similar values with 39.4% of the sample being “in agreement”
and 33.9% “totally in agreement.”

As for item 5 (The activity has motived me because it has
enabled me to contribute my knowledge; Table 5), the mean
score is 4.2 with 79.2% of the future teachers declaring that
they were “in agreement” or “totally in agreement” that using
comics as a teaching resource motivates them to obtain greater
conceptual contents of history. In this case, only 5.9% of the
participants were “in disagreement” with this statement.

Item 6 (The activity has motived me because it has enabled
me to contribute my creative skills; Table 6) has a very positive
mean score of 4.4. Only 2.8% of the trainee teachers are “in
disagreement,” while the percentage of those in doubt is relatively
low at 10.4%. As regards the motivation which they have felt
due to being able to develop aspects of their own creativity
via the activity with comics, the vast majority (89.6%) are “in
agreement” that this creative aspect motivates them. Indeed,
58.8% of the participants claim to be “totally in agreement”
with this point.

As stated above, the statistical analysis of item 7 (The activity
has motived me because we have used resources which are
different to those normally used; Table 7) has the highest
mean score with 4.6 out of 5. It is noteworthy in this case
that 71% of the future teachers are “totally in agreement” that
using teaching resources which are different to those normally
used proves to be a motivating factor. Furthermore, including
the 19.5% who were “in agreement,” the positive percentage
for this item increases to 90.5%, the highest of all the items.
This indicates that the trainee teachers value positively the
use of resources such as comics as it enables them to introduce
resources other than the textbook (still the most commonly
used resource) into their history classes, thereby offering the
possibility of working on history via active learning
methodologies and preventing students from playing a passive
role in the classroom.

When examining the analysis of item 8 (The activity has
motived me because I have been able to be responsible for
my own learning; Table 8), a high mean score of 4.3 out of
5 can be observed. 84.1% of the trainee primary teachers are
“in agreement” or “totally in agreement” with the idea that
playing an active role within the teaching and learning process
is, in their opinion, a motivating factor. This result is related
with the previous item and confirms that students feel more
motivated in history classes when they are the ones to carry
out activities relating to the application of knowledge rather
than merely receiving the lesson in a passive way.

Item 9 (The activity has motived me because it has taught
me to design my own contents and activities via comics;
Table 9) also presents a positive mean score of 4.3. In this
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TABLE 3 | Activity has improved my motivation to make more effort in the subject.

VAR00003

Valid Frequency Percentage Valid Cumulative

percentage  percentage
2.00 5 2.3 2.3 2.3
3.00 34 15.4 15.4 17.6
4.00 98 44.3 44.3 62.0
5.00 84 38.0 38.0 100.0
Total 221 100.0 100.0

TABLE 4 | Activity has improved my motivation to achieve better grades.

VAR00004

Valid Frequency Percentage Valid Cumulative

percentage  percentage
2.00 6 2.7 2.7 2.7
3.00 53 24.0 24.0 26.7
4.00 87 39.4 39.4 66.1
5.00 75 33.9 33.9 100.0
Total 221 100.0 100.0

case, the trainee teachers also consider that the training
programme working on history via comics motivated them
as it enabled them to design their own comics and materials
to use in the future with primary schoolchildren. 52.5% of
the participants were “totally in agreement” and 36.7% were
“in agreement” Only 2.7% of the participants stated that they
did not feel motivated designing and creating their own teaching
materials in the format of a comic.

Last of all, item 10 (The activity has motived me because
I consider it to be useful for my future career; Table 10)
obtained an extremely high mean score of 4.5 out of 5. What
is more, 90.1% of the sample (the second highest percentage
of the questionnaire) were “in agreement” with the idea that
learning about history via comics will be useful in their future
teaching careers in primary education. Indeed, the lowest value
of those participants who were “totally in disagreement” of
the whole questionnaire can be observed in this item (only
1.4% of the participants).

Positive Perceptions on Creativity When
Using Comics as a Resource for Teaching
History

Item 11 of the questionnaire was an open question aimed at
revealing the positive aspects which future teachers perceive
regarding the use of comics as a resource for teaching and
learning history in primary education (Table 11).

The analysis from the AQUAD 7 software offers up a series
of results (Supplementary Material) which, a priori, are of
interest as there is a total of 580 different open responses
from the participants, from which 23 different variables can
be extracted which are considered positive, such as: being an
accessible resource which is, at the same time, entertaining

TABLE 5 | Activity has motivated me because it has enabled me to contribute
my knowledge.

VARO00005

Valid Frequency Percentage Valid Cumulative

percentage  percentage
1.00 1 0.5 0.5 0.5
2.00 11 5.0 5.0 5.4
3.00 34 15.4 15.4 20.8
4.00 69 31.2 31.2 52.0
5.00 106 48.0 48.0 100.0
Total 221 100.0 100.0

TABLE 6 | Activity has motivated me because it has enabled me to contribute
my creative skills.

VAR00006

Valid Frequency Percentage Valid Cumulative

percentage  percentage
1.00 1 0.5 0.5 0.5
2.00 4 1.8 1.8 2.3
3.00 18 8.1 8.1 10.4
4.00 68 30.8 30.8 41.2
5.00 130 58.8 58.8 100.0
Total 221 100.0 100.0

and fun and fosters research and autonomous work on the
part of the students (this is directly related with the fact that
the educational action was, in this case, individual).

Three variables particularly stand out which the future
teachers perceive to be positive concerning the use of comics
in the teaching of history. On the one hand, the most repeated
aspect was that it “encourages the understanding of conceptual
contents” with 73 responses and 12.6% of the total answers.
Secondly, it was considered to be very positive that comics
are a “motivating” resource for students. This response was
given 72 times with 12.4% of the answers. Thirdly, 69 responses
(11.9%) highlighted the fact that comics are a resource which
makes it possible to “encourage creativity”

It is coherent that comics are considered to be a “motivating”
resource given that it coincides with and reaffirms the good
results of the quantitative items along the same lines. However,
it is noteworthy that the most highly valued item regarding
motivation was item 7 (The activity has motived me because
we have used resources which are different to those normally
used), whereas, in the open responses, it was highlighted that
“it favours the understanding of historical contents,” with
responses related with using “different resources in the classroom”
being a long way behind, only appearing in 4.5% of the responses.

A good example can be found in the response of participant
108, who commented “It increases motivation, encourages
creativity, helps children to understand the subject matter better
as they use illustrations in the form of cartoon strips, without
too much text and putting relevant information.” Furthermore,
participant 178 considered that “on the other hand, comics
encourage creativity, imagination, initiative and the go-getting
spirit sought in so many other subjects”
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TABLE 7 | Activity has motived me because we have used resources which are
different to those normally used.

VAR00007

Valid Frequency Percentage Valid Cumulative

percentage  percentage
2.00 3 1.4 1.4 1.4
3.00 18 8.1 8.1 9.5
4.00 43 19.5 19.5 29.0
5.00 157 71.0 71.0 100.0
Total 221 100.0 100.0

TABLE 8 | Activity has motived me because | have been able to be responsible
for my own learning.

VAR00008

Valid Frequency Percentage Valid Cumulative

percentage  percentage
1.00 1 0.5 0.5 0.5
2.00 5 2.3 2.3 2.7
3.00 29 131 13.1 15.8
4.00 77 34.8 34.8 50.7
5.00 109 49.3 49.3 100.0
Total 221 100.0 100.0

Limitations and Difficulties When Using
Comics in History Education

As far as item 12 of the questionnaire is concerned, the
participants were required to indicate any negative aspects
which they had perceived in the research (Table 12).

In this case, the qualitative analysis of the open question
(Supplementary Material) yielded a total of 298 different
responses, representing almost half the number of negative
responses compared to positive ones. Furthermore, 8.4% of
them (a total of 25 responses) were merely to state that no
great negative aspects had been found when applying the use
of comics and creativity for teaching and learning history.

The trainee history teachers mainly pointed out as a negative
aspect (22.5%) the “preparation time” required to create their
own comic to represent a historical event or character. For
example, participant 47 stated “One negative aspect could be the
time it took to create. If a comic had to be made for each
topic throughout the year, I do not think a teacher would
have the time it would take” The preparation for a comic
also involves searching for historical information in order to
make the data offered more rigorous. This coincides with the
opinion of participant 176: “One of the negative aspects in
creating comics is the time employed as it is necessary to
plan the story and what you want to tell really well”

Furthermore, 15.1% of the participants commented on the
“difficulty in presenting and adapting historical contents to
the comic format” In this regard, participant 20 remarked:
“The only negative aspect I can find is that the year group
the comic is aimed at must be taken into consideration due
to the fact that, as it is not a constant narration (which is
what students are accustomed to), it can be difficult to follow

and understand the story” This aspect can even be reinforced
with perceptions such as that of participant 55, who recalled
that “perhaps the only drawback is that when representing
certain facts, they can be interpreted as being closed and
not continuous.”

Finally, the third most common negative aspect among the
participants is that “it is a very time-consuming task,” with
33 responses (11.1% of the total). This is closely related with
the lack of time to research, use sources, prepare the topic
and, finally, to create their own comic. Thus, participant 123
commented: “It involves a lot of work because, first of all,
you have to learn to use the application and then put the
contents, search for pictures, etc. You have to be very careful
about what you want to explain through the comic” Even
more than this, it was perceived that this negative aspect can
be aggravated if the comic has to be devised and created by
trainee primary teachers: “It is very time-consuming to create
a comic, and even more so if you do so with primary
schoolchildren” (participant 40).

DISCUSSION

The research presented in this paper is based on the prior
assumption that surmised that the trainee primary teachers
had never worked on history via a resource such as comics.
Thus, the researchers wondered whether the future teachers
would feel motivated teaching and learning history using comics
as an educational resource.

In this regard, the prime objective posed in this research
was to analyse the perceptions of trainee teachers regarding
their degree of motivation when learning history through comics.

In order to achieve this aim, a specific educational programme
on the use of comics in the teaching of the social sciences
was designed, along with a mixed qualitative and quantitative
questionnaire created ad hoc to evaluate the degree of motivation
of the 221 participating trainee primary teachers from the
University of Alicante. The results of the construct validity
confirm that, methodologically speaking, the tool is highly
reliable, as has been the case in other similar research projects
on motivation in the teaching of the social sciences, such as
that of Gomez-Carrasco et al. (2020).

When analysing the results, three different specific objectives
were proposed. First of all, the different aspects of motivation
perceived by the participants when using comics in social
science classes have been researched (SO1). Here, it should
be highlighted that the results concerning motivation have
been extremely positive, with mean scores of above 4 out of
a possible 5. Item 7 (The activity has motived me because
we have used resources which are different to those normally
used) stands out with the highest mean score of 4.6 and,
furthermore, a positive result indicating that 90.5% of the
participants were “in agreement” that working with educational
resources which were different to those normally employed
proves motivating in history classes.

This can basically be explained by the fact that the teaching
of the social sciences, and history in particular, still maintains
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TABLE 9 | Activity has motived me because it has taught me to design my own
contents and activities via comics.

TABLE 11 | Positive aspects regarding the use of comics as a resource for
learning history.

VAR00009 Variable Frequency %
Valid Frequency Percentage Valid Cumulative Favours understanding of 73 12.6
percentage  percentage contents
Motivation 72 12.4
2.00 6 2.7 2.7 2.7 Encourages creativity 69 11.9
3.00 18 8.1 8.1 10.9 Visual resource facilitates 46 7.9
4.00 81 36.7 36.7 47.5 understanding
5.00 116 52.5 52.5 100.0 Entertaining resource 45 7.7
Total 221 100.0 100.0 Innovative resource/ 37 6.4
innovation
Makes it possible to adapt 28 4.8
- ) o contents
TABLE 10 | Activity has motived me because | consider it to be useful for my F o
future career. a\{ours autlonomous and 8 4.8
active learning
VAR00010 Makes.lt possible to work 27 4.6
on basic competences
Valid Frequency Percentage Valid Cumulative Makeg it possible to learn 26 45
ercentage ercentage In a different way
p 9 P 9 Favours working with 23 4
1.00 1 05 05 05 it corsopment o
200 ! 0.5 0.5 0.9 historical thinkir?
8.00 20 9.0 9.0 100 Arouses studentgs’ 19 3.3
4.00 o3 24.0 240 839 curiosity/interest/attention l
5.00 146 66.1 66.1 100.0 Encourzges reading . 5
fotal 221 1000 1000 An attractive resource 15 2.6
A dynamic resource 12 2.1
. . . Favours significant learning 1 1.9
an extremely rigid an(’i tradltlona.l stru?ture (Estepa, 2017; Encourages research 8 14
Moreno-Vera and Alvén, 2020), in which the explanatory  Favours the capacity of 7 10
method (the masterclass) continues to be the most common  synthesis
approach when constructing new knowledge. The textbook is ~ Transversality 7 1.2
still the most commonly used educational resource in history Simple to carry out 4 07
| ) d by V. L (2014 ho. foll . Favours group work 3 0.5
classes, as pointed out by Vera et al. (2014), who, following Possibility of developing 5 03
an investigation of history teaching in Spain, concluded that  itical thinking
more than 85% of teachers continued to employ textbooks as  Anaccessible resource 1 0.2
Total 580 100

the only resource in the classroom. Thus, using resources other
than the textbook in itself represents an element of motivation
according to the future primary teachers.

This result is confirmed if the fact is taken into account
that 84.1% of the trainee teachers feel motivated when they
are responsible for their own learning. The participants in the
study consider it to be a factor of motivation that it is the
students who shoulder the responsibility of constructing
knowledge (Powell and Kalina, 2009), putting into practice
educational strategies which facilitate creativity (Cooper, 2018),
historical research employing sources (Prats and Santacana,
2001; Ortega-Sanchez and Pages, 2020), active learning methods
(Gémez-Carrasco et al,, 2019) and the use of narratives to
learn history (Moreno-Vera, 2015).

Some of the results prove to be of particular interest, such
as those of item 4, which have the lowest mean score of the
study, thereby indicating that the trainee teachers do not attribute
so much importance to motivation depending on the final
mark that will be awarded.

SO2 was concerned with the analysis of the positive
perceptions of the participants when using comics as a resource
for the teaching of history. In this case, a wide variety of
favourable opinions can be found among a total of 580 responses,

among which those referring to the capacity of comics to
“encourage understanding of historical contents” stand out,
thus coinciding with prior research which has treated narrative
resources as a fundamental element when learning history in
primary and early-years education (Moreno-Vera, 2015), in
which narration has been a significant element for researchers
such as Egan (1994).

Indeed, as stated by Gonzdlez Gaxiola et al. (2020), one of
the main reasons why teachers resort to graphic narratives
(comics, graphic novels, etc.) is to facilitate understanding of
abstract concepts among students. Without doubt, the narrative
nature of comics with the combination of text and images
enables a better understanding of the ideas and contents
presented. Therefore, the visual aspect of this resource must
be highlighted, as images have, in the words of Becerra Romero
and Jorge Godoy (2014, p. 17), the “added value that they
avoid pages and pages of descriptions and help to set the
scene and contextualise the characters” In this way, comics
facilitate the understanding and visualisation of historical
information (Saitua, 2018b; Ortega-Sanchez et al., 2019).
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TABLE 12 | Negative aspects regarding the use of comics as a resource for
learning history.

Variable Frequency %
Preparation time 67 22.5
Difficulty in presenting/ 45 16.1
adapting contents

Time-consuming work 33 1141
None 25 8.4
Lack of ICT training 19 6.4
Payment for applications 18 6
Perception of 17 5.7
entertainment

Difficulty for students 12 4
Insufficient for learning 10 3.3
historical contents

Lack of necessary (ICT) 9 3
resources

Lack of training for 9 3
teachers

Effort 8 2.7
Lack of creative and 5 1.7
artistic skills

The elaboration of 5 1.7
subsequent activities

Lack of motivation among 4 1.3
students

Students do not like it 3 1
Perception of lack of 3 1
learning

May cause disruptive 2 0.7
behaviour in class

Necessary to know the 2 0.7
specific language of

comics

Intimidating for students 1 0.3
due to its great amount of

possibilities

The starting point 1 0.3
Total 298 100

Furthermore, the results obtained via the open questions
endorse the idea that comics are a tool with great potential
in terms of motivating students (Altarriba, 2003; Gutiérrez,
2006; Saitua, 2018a). This perception is, doubtless, connected
with the fact that they are entertaining, which, in the light
of the participants’ responses, has passed from being considered
prejudicial, as has traditionally been the case (Saitua, 2018a)
and as can be observed in some of the responses regarding
negative aspects, to being considered by the vast majority as
a positive element which can attract the students’ interest and
facilitate learning.

These positive results regarding the “motivation” which
comics produce among students reinforce the encouraging data
shown by the research on motivation via the analysis of the
quantitative data. Last of all, the participants highlighted the
capacity of comics as a resource to “foster students’ creativity,”
thus coinciding with Orlich et al. (1994) and Baur (1978),
who stated that, in order to achieve creative thinking, practices
which foster it must be worked on in the classroom.

SO3 focused on the qualitative analysis of the possible
difficulties, limitations and negative aspects of the use of comics

in history classes. In this regard, of a total of 298 responses,
the most noteworthy were focused on formal aspects.

Without doubt, introducing comics into the classroom, be it
via pre-existing editions or original creations, has a series of
limitations or negative aspects which should be taken into
account, such as the preparation time required (mentioned by
22.5% of the participants) and, in many cases, the work required,
implying the preparation of materials, the use of sources and
historical evidence (Seixas and Morton, 2013), research (Prats
and Santacana, 2001) and, last of all, the creation of the
comic itself.

Likewise, another of the drawbacks or objections mentioned
by the participants relates to the difficulty of presenting or
adapting historical contents to the format of a comic (15.1%
of the total). In this regard, it must be highlighted that this
requires a significant capacity for synthesis and organisation
of the structure of the comic. However, as stated by Becerra
Romero and Jorge Godoy (2014), it should be taken into
account that comics are not history books, but rather a resource
or complementary material to assist students in approaching
a specific topic or subject.

In conclusion, therefore, it can be affirmed that the trainee
primary education teachers consider the use of comics to be a
motivating resource for the teaching and learning of history,
particularly because it makes it possible to work with resources
other than the textbook, something that also happen in geography,
according to authors like Morote et al. (2021). Furthermore,
they consider the use of comics to be extremely useful for
their future careers. In addition, they highlight as a positive
aspect the fact that comics are capable of facilitating the
understanding of historical contents, fostering creativity and
motivating their future students. As far as negative aspects
are concerned, the participants highlight the excessive time
and difficulty implied by creating an original comic in class
and the difficulty of correctly adapting historical contents to
the format of a comic.
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The research works linked to the thinking of the teaching staff influence the relevant
influence that implicit theories exert on decision-making about classroom practise and
on the academic performance of students. In this sense, the present study focuses on
the teaching belief system about the development of argumentation in the commentary
of multimodal texts. For this, a quantitative methodology based on non-experimental
or ex post facto design with semi-structured and closed survey-questionnaire-type
instruments has been selected. From a target population made up of Spanish teachers,
502 respondents selected using the non-probabilistic sampling technique applied the
accessibility criterion. An ad hoc questionnaire has been drawn up consisting of 28
items digitised electronically using the survey platform of the University of Murcia. It
has been structured in two blocks: the first aimed at establishing the sociodemographic
and professional profile of the participants and the second at collecting data related to
the teachers’ beliefs regarding the work of the text commentary in class. The results
show five professional profiles defined based on the implicit theories and the pedagogical
model to which they are associated. It is also found that the majority declare that they
align themselves with non-conservative didactic trends or approaches, centred on the
student body and oriented toward the construction of critical knowledge. In this regard,
manifest contradictions are detected between his implicit and explicit epistemological
convictions. The findings of this study offer guidelines for the design of an effective and
efficient argumentative text commentary formative proposal.

Keywords: argumentation, text commentary, teachers’ beliefs, multimodal texts, teaching Spanish, Spanish
foreign language

Frontiers in Psychology | www.frontiersin.org

78 October 2021 | Volume 12 | Article 749426


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.749426
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.749426&domain=pdf&date_stamp=2021-10-27
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:maytecar@um.es
mailto:jmdeamo@ual.es
mailto:jdo357@ual.es
https://doi.org/10.3389/fpsyg.2021.749426
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.749426/full

Caro Valverde et al.

Implicit Theories About Argumentative Commentary

INTRODUCTION

The Paradigm of Teacher Thinking as a Key

Element in Improving Education

The study of education improvement actions based on the
paradigm of teacher thinking calls for an examination of
their thoughts on learning and teaching, as such thinking
has an influence on their day-to-day teaching decisions,
both of a normal or innovative nature (Clark and Peterson,
1990; Schon, 1998). Its analysis is just as enriching as
it is complicated, portraying the systematic structure of
the professional background insofar as the explicit and
implicit beliefs, values, ideas, and concepts involved in their
teaching action. Given such cognitive polyhedron, its extensive
investigative spectrum is based on key terms that can be grouped
together in two major blocks of study aimed at discovering
“the unique characteristics of the practical thinking of every
teacher” (Pérez and Gimeno, 1988, p. 61). One block entails the
corresponding constructs and conceptions, while the other the
implicit theories and beliefs.

The construct (Kelly, 1955) is shaped by individuals with
hypotheses and interpretations that afford them a predictive
kind of reflective discernment with which to organise and
contrast their progressive experience, in an adaptive manner,
with the actions and situations entailed in the process itself, all
of which is of particular interest in studying education agents
through grid techniques (Pope and Ken, 1981). Today they
are usually recognised under the term “concepts” (Pratt, 1992),
which, in the education field, affect teaching and learning with
positions that oscillate between the mere transfer of knowledge,
up to the negotiation of meanings, and the fostering of
knowledge generation (Hernandez-Pina and Maquilon-Sanchez,
2011, p. 169).

Implicit beliefs or theories refer to the personal frameworks
that serve as a starting point for making prioritised decisions.
Belief may be understood in many different ways: as a
conviction or subjective truth that is different from knowledge
as an objective truth (Bunge, 2009); as a socially assumed
reflective judgment (Ortega Gasset, 1976); and, as a psychological
disposition to act in a certain way (Diez, 2017, p. 136).

As regards beliefs in education, the studies of Pajares (1992)
are pioneering, pointing to the early acceptance of beliefs and
to a great reluctance to change in adulthood, and, above all,
they serve to assess the influence that they have on the decisions
made by every teacher on the knowledge they impart, which
range from the simple memorising of authoritative sources to the
sophistication of critical and creating thinking.

Implicit theories, given their idiosyncratic nature, extend the
framework of studies on beliefs, affecting principles, beliefs,
goals, expectations, values, and practise models (Mitchell, 1995),
and, due to their interdisciplinary study, there are connexions
with social representations (Castorina et al., 2005). It is worth
highlighting that, in the education context, the implicit theories
are reconstructed based on educational knowledge gained
through training and work actions (Marrero, 1993) in such a way
that, compared with the knowledge representation of the explicit
educational theories, the implicit theories entail knowledge

attribution, beliefs that the individual pragmatically assumes
(Ros-Garrido and Chisvert-Tarazona, 2018, p. 99; Maldonado
et al, 2019). As their acceptance reveals a semiological
relationship between theory and action, where the intentional
perspective is prioritised over linear consistency, it is important
to consider the holistic role of teachers, who work not under
instruction, but rather as creators of a sense of unity (Zabalza,
1987, p. 115):

teachers do not usually act with rigid and standard systems,
but rather they interpret situations, create overall views on the
indicators or clues observed in the classroom and act accordingly.
It is not, therefore, the case of teachers in a space of certainty and
automatic connexions between thought and actions, but rather
one of teachers in a context of permanent hypotheticality (“given
the situation, I think the best thing I can do is...”) [sic].

As such, the scientific consideration on the thinking of
teachers in their intellectual intent and complexity allows us
to delve into the reason for being of educational processes
and in the “re-conceptualisation of educational research with
and based on teachers” (Jiménez-Llanos and Feliciano-Garcia,
2006, p. 113). Therefore, it is important to consider the
psychological determinants (implicit theories, values, beliefs)
and environmental determinants (resources, external situations,
administrative limitations) (Fandifo, 2007), as well as the
difficulties involved in this study, particularly that relating to the
verbalisation of their professional thinking due to two reason:
firstly, teachers tend not to communicate it in a reflective manner,
but rather through intuition; and, secondly, their ideas and
actions often respond to pragmatic and sentimental occurrences,
which are difficult to compare with logical-causal categories.
Questionnaires are useful instruments for measuring implicit
beliefs and theories (Schommer-Aikins, 2004). Specifically, Likert
scale questionnaires with multiple choice answers allow the key
areas on the subject in question to be covered (Serrano, 2010, p.
274), provided the constructs and dimensions for their matrix are
suitable for the assessment purpose sought (Vizcaino et al., 2015).

The Implicit Theories of Teachers on the
Argumentative Commentary of Multimodal

Texts
Addressing the analysis of the implicit theories of teachers on the
argumentative commentary of multimodal texts focuses research
into what Grossman (1990) understands as “content knowledge”
(substantively specialised in a subject matter) and “pedagogical
content knowledge” (pedagogical knowledge on the teaching of
the specialised subject matter). In this regard, considering their
background and current status of this scientific issue is of interest.
Inspired by pioneering studies on the analysis of teacher
thinking centred on the teaching of language (Pearson and
Stephens, 1994; Woods, 1996; Borg, 2003; White and Bruning,
2005), Spanish studies have been conducted over the last two
decades that analyse the interaction of beliefs, assumptions and
knowledge as to such regard (Cambra et al., 2000; Ballesteros
et al., 2001; Munita, 2013). As for teacher thinking centred on
the teaching of Spanish, many more studies have been conducted
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on Spanish as a native language than on Spanish as a foreign
language. There is a thriving flow of research in Spain and Latin
America on the thinking of teachers with regard to academic
writing (Carlino, 2008; Ortiz et al., 2009; Martins, 2012, 2014;
Capomagi, 2013; Castell and Mateos, 2015; Giraldo, 2015; Flores,
2018; Bigi et al., 2019; Cordero and Carlino, 2019; Gordillo, 2019)
and on reading literacy and comprehension of academic texts
(Makuc, 2008; Suarez, 2015; Mojarro-Delgadillo and Alvarado-
Nando, 2021), where diverse implicit theories are usually used:
the linear or decoding theory (Laberge and Samuels, 1994), the
generative cognition theory (Chomsky, 1974), the interactive
or procedural theory (van Dijk and Kintsch, 1983; Rumelhart,
1997); the transactional theory (Goodman, 1994; Rosenblatt,
1996; Mendoza, 2001).

On the other hand, with regard to analytical studies on teacher
thinking relating to Spanish as a foreign language, there are only
a few publications in different countries (Minervini, 2004; Uso,
2012; Almeda, 2014; Santos and Alexopoulou, 2014; Zhiying,
2018; Dominguez et al., 2019). More specifically, there is an
extreme lack of studies that regard beliefs relating to the teaching
of argumentation (Martinez, 2018) and there is no known record
of studies on the exploration of teacher thinking related to the
argumentative commentary of multimodal texts, except those
conducted by the research team currently co-led by the authors
of this article.

Therefore, the scientific initiative on which this article
provides knowledge, opens up a new line of research on an
international level. To date, in terms of the paradigm of studying
teacher thinking, only one analysis has been published on
the teaching needs of professional training in the teaching
of argumentation in text commentaries (de Vicente-Yagiie
et al,, 2019), as well as an exploration of academic teaching
customs on the suitable methodology for undertaking informal
argumentation in text commentaries that affect the textual
typologies, negotiations with students, the procedural sequence
of oral and written tasks, and the revision and assessment
strategies of said commentaries (Caro et al., 2018).

The exploratory research set out in this document is consistent
with a dialogic model of text commentary in its rhetoric
architecture sustained over the logical course of informal
argumentation (Caro and Gonzalez, 2018), given that the latter is
conceived within a multimodal aspect, both generic and digital,
that is inseparable from the functioning of the discourse and
that is evident in its linguistic modalisation and is illustrative of
any kind (Amossy, 2008, p. 12). Such model starts by looking
into the epistemic culture of two inherent activities of the
commentator, the interpretation of texts and intertexts, and the
formulation of ideas and the writing of the commentary with
the hypothesis-arguments-conclusion sequence. In this regard,
it is important to be aware of the problem that may reveal
the thinking of teachers based on resolute beliefs and customs
that, responding to authoritative and mimetic pedagogical
models, are reluctant to grant readers inventive power to
generate knowledge. Therefore, using exploratory questionnaires
on academic customs, beliefs and demands of Spanish language
teachers for such purpose, prior validation and analysis of
their internal consistency, is a priority objective (Caro et al.,
2021).

The professional thinking profile is explained with regard to
the classification of teacher responses according to the criteria
stipulated relating to the kind of implicit theory and the
pedagogical model associated with it. A recurring classification
is that of Hargreaves and Goodson (1996, p. 4-19), entailing
the following profiles: classical (shared technical culture as
organisational self-regulation to provide good customer service),
flexible (collaborative culture in communities of professional
practise improvement), practical (culture that dignifies practise
as a source of knowledge), expanded (connective culture of
theory and practise and wide-ranging collective planning),
and complex (culture committed to solving problems and
uncertainties). However, in view of the innovative expectations
with respect to traditional pedagogies on text commentary and
argumentation, it is preferable to start from a classificatory model
that differentiates with evolutionary clarity the main implicit
theories of teaching, such as the one referred to by Marrero (1993,
p. 251-255), in these terms schematised by Beltran (2019, p.
205). See Table 1. We have chosen Marrero’s (1993) classificatory
model in order to transpose into it the didactic characteristics
of text commentaries and argumentation which, guided by our
previous research on the subject (Caro and Gonzdlez, 2012,
2015, 2018; Caro, 2015), we specify below in a systematic way
in correlation with the type of theory and its corresponding
pedagogy. We intend this new classificatory model to serve as a
preliminary organiser for the discernment of professional profiles
through the teaching responses on the subject (Table 2).

Alongside the implicit theories that are clarified regarding
the teaching of argumentative textual commentary, it would be
appropriate to critically consider the trends that currently mark
its teaching ethos, as teachers are in a transition between the
parameters in which they were trained and the need to train for
the challenges that the current situation poses. As such, just as
a few decades ago, the idea of autonomous professionals who
chose the most appropriate methods for their students evolved
toward that of associated professionals who carry out their
professional development collaboratively to face challenges and
uncertainties with daily work in learning communities; in the
Knowledge Society, we are moving toward a “post-professional
age” where inter-institutional permeation is growing through
digital communication and the commercialisation of education
is accentuated with client-like relationships that, unfortunately,
devalue teachers by denying them their autonomy (Montero
and Gewerc, 2018) and that objectify their expectations of
competence innovation in consumer banners (Caro, 2017).
For this reason, the need to focus teacher thinking on
authentic and multicultural communicative expectations
(Dorfsman, 2018) that differ from the neo-conductive
market impostures, and that advance with emancipatory
theories of a critical pedagogical model, is currently gaining
scientific momentum.

In the current context, the relevance of online educators and
the need to promote the development of their digital competence
has increased, as recognised by the TALIS 2018 report (OECD,
2019, p. 12). Educational institutions should approach this
challenge with a community commitment that does not reduce
it to mere instrumentalist executive work according to neo-
behaviourist taxonomic competencies. In this sense, we consider
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TABLE 1 | Generic classification model of implicit teacher theories (Marrero, 1993).

Type of theory Characteristics Pedagogical model with
which it is associated
Dependent Teacher-guided and teacher-directed teaching, so that the same pace of learning is maintained Traditional
for all students; it is thought that, if the teacher does not teach, students are not capable of
learning on their own; a distant attitude toward students and a conception of the school
outside social and political conflicts are postulated.
Productive Teaching is the pursuit of results and the enhancement of effectiveness in teaching and Technical
learning. Teaching by objectives becomes relevant.
Expressive It recognises student activity as the core element of the teaching and learning process. Active
Permanent indicators include experimentation, education for life, the number of activities to be
carried out and the permanent occupation of students.
Interpretative Pedagogy centred on students (their needs, resources, and learning processes) and an Constructivist
interpretative attitude (search for more or less formalised explanations of teaching practises)
coincide. It stresses the importance of processes over outcomes and emphasises the
communicative aspects of teaching.
Emancipatory It has a strong moral and political character in a broad sense. The concern for the contextual Critico

legitimisation of certain objectives and contents of teaching, the link between teaching
practises and the political-social framework of the actions of students and teachers accentuate
the critical character and the corresponding emancipatory intentionality.

the opportunity to work on heuristic argumentation in authentic
situations of shared learning to activate the hypothetical thinking
of teacher action-research with the strategic use of digital media
(Caro, 2018). Furthermore, we undertake the line of research
in the argumentative commentary of multimodal texts where
all students, in singular or shared leadership, can expand their
critical interpretation and their emancipatory hypotheses. This
line has a bearing on a key issue for such pedagogical renewal,
as text commentary as an academic discursive genre has been
one of the bastions on which teaching based on the transmission
of knowledge has survived (Bordieu, 1989, p. 28) by reducing
it to dissertation obedient to the principle of authority and the
ideological control it entails (Foucault, 1973). In fact, traditional
pedagogical models with this theoretical profile, replicated in
textbooks, are still applied in schools today (Lépez, 2008; Lluch
and Serrano, 2016; Rodriguez-Martinez, 2016).

Therefore, the study of implicit teacher theories on the
teaching of argumentative commentary of multimodal texts
has to start from an enquiry into their epistemological beliefs
about argumentation and text commentary, the assumptions
of which are not usually made explicit in teaching practise
nor in the teaching models that support them, although
they are fundamental to discern two psychological models of
understanding the production of knowledge: the mimetic model
of “stating” knowledge and the creative model of “transforming”
knowledge (Scardamalia and Bereiter, 1992).

Likewise, studying their professional expectations about the
use of ICTs in the teaching of argumentative commentary on
multimodal texts will allow us to gather valuable information
regarding the teachers’ vision of technology, allowing several
aspects to be contrasted: one is whether they replicate the
utopian theses disseminated by educational institutions (neutral
and controllable tools that procure prosperity) or, conversely,
whether they denounce them in their dystopia (corrupt force
that will destroy humanity); the other is whether they possess
implicit emancipatory theories in this respect, according to
the characteristics pointed out by Castaiieda et al. (2018, p.

13) on the emergent network pedagogy as “increased reflective
practise,” exercising social engagement with personal learning
environments specific to the current technological context.

The outcome of the teacher thinking analysis on this subject
will result in proposals on their professionalism (Englund, 1996)
or the diagnosis of the quality of their work, taking into account
their method and style, and the scientific-technical standards that
serve as a framework, all with the aim of reflecting objectively on
their improvement through innovative processes.

In line with the aforementioned scientific bases, the objectives
of this research are established below:

General Objective

To interpret the pedagogical profile of Spanish language teachers
in their implicit theories on the development of argumentation
in the commentary of multimodal texts based on the analysis of
their corresponding teaching beliefs.

Specific Objectives

1. To describe teachers’ epistemological convictions on the
definition of text commentary (SO1).

. To identify teachers’ preferences on the didactic modalities of
text commentary (SO2).

. To determine teachers’ judgments on the generic effect of
argumentation (SO3).

. To explore pragmatic teaching models on the verbal
communication of argumentation (SO4).

To identify argumentative
activity (SO4.1).

To recognise argumentative models in
comprehensive activity of text commentary (SO4.2).

4.1. models in expressive

4.2. the

. To analyse teaching assumptions regarding the value that the
commentator should place on the wording of the text (SO5).

. To discover teachers’ attributions regarding the argumentative
key of commentary (focal point of enquiry/matter of
controversy) (SO6).
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TABLE 2 | Classification of implicit teacher theories (Caro et al., 2021).

Type of Characteristics Pedagogical model with
theory which it is associated
Dependent Logocentric teaching based on the transmission of knowledge from a neoclassical positivist paradigm: Traditional

(1) It conceives text commentary as an individual representation of the meaning of the text according to the
author’s ideas.

(2) It attributes personal critical argumentation to few genres, but not to commentary.

(3) It gives authoritarianism to teachers: their monologue instructs the contents without classroom discussion and
without attending to diversity; they make a pyramidal selection of texts (canon); they evaluate the performance
of students based on a controlled pattern of concepts and behaviours.

(4) It affords passivity to students: reproducing information; practises entail the application of theory.

(5) Conservatism (presumed school neutrality).

(6) It rejects Information and Communication Technologies (hereinafter, “ICTs”).

Productive Functional teaching for training effectiveness from a positivist paradigm of technical rationality: Technical

(1) It conceives text commentary as an individual reconstruction of the meaning of a specialised text and of the
author’s ideas.

(2) It attributes personal critical argumentation to few genres, but not to commentary.

(3) Teachers as facilitators of the contents to achieve the objectives: they make a pyramidal selection of texts
(canon) and evaluates the students’ results from their programmed expert disciplinary control of concepts
and skills.

(4) Students as consumers of knowledge models; their practises are of a behaviourist nature in terms of
theory application.

(5) Conservatism (presumed school neutrality).

(6) The use of ICTs enhances information.

Expressive Spontaneous teaching that promotes learning for life from a humanistic experiential paradigm: Active
(1) It conceives text commentary as an individual reconstruction of the meaning of the text and of the author’s
ideas, based on which they give a personal opinion.
(2) It attributes personal critical argumentation to few genres, including the commentary.
(3) Teachers as facilitators of content learning through activities: they take into account the students’ tastes in the
textual selection (educational canon) and evaluates their performance according to the
corresponding experiences.
(4) Students as the centre of the teaching-learning process based on the meaningful motivation of the actions.
(5) Spontaneous dialogue (no promotion of critical ideology).
(6) The use of ICTs enhances feedback.

Interpretative Cognitive teaching that meets the needs, resources and learning processes from a humanistic Constructivist
interpretative-symbolic paradigm:

(1) It conceives text commentary as an individual reconstruction of the meaning of the text (hypertext) from the
author’s perspective or thesis and as a construction of the critical sense of the commentator through
argued hypotheses.

(2) The personal critical argumentation is multimodal (including the commentary).

(3) Reflective teachers: critical action-research in the teaching-learning processes: it takes into account students’
tastes in textual selection (educational canon) and evaluates their procedural performance according to the
competences demonstrated in the tasks; interprets teaching practises.

(4) Reflective students: the centre of the competence-based teaching-learning process, constructing and
self-assessing in a procedural way their tasks.

(5) Critical dialogue (ideological perspective).

(6) The multimodal use of ICTs enhances feedback.

Emancipatory Democratic teaching that meets the needs, resources and learning processes based on and organised under a Critico
critical emancipatory paradigm:

(1) It conceives text commentary as an individual or collective reconstruction of the contextual meaning of the text
(hypertext) from the author’s perspective or thesis and as a construction of the critical sense of the
commentator through argued hypotheses.

(2) The personal critical argumentation is multimodal (including the commentary).

(8) Teachers as intellectual transformers committed to the sustainable development of the community: critical and
meta-reflexive research-action in the teaching-learning processes: they take into account the tastes and
ingenuity of the students in the textual selection (educational canon) and in the didactic proposals for social
improvement; they evaluate the students’ procedural performance according to the competences
demonstrated in the contextualised performance of the individual and collaborative tasks.

(4) Students as autonomous, responsible and transformative people committed to the sustainable development
of the community: the centre of the teaching-learning process based on competences; they learn theory for
practical problem solving; construct personal theories from their own research and reading reflection; generate
knowledge and experience social empowerment; undertake a self-evaluation in a procedural manner on their
performance in the key and global competence framework.

(5) Innovative critical dialogue (transformative ideological perspective on equity and diversity).

(6) Multimodal communication with ICTs enhances social emancipation.
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7. To enquire into teachers’ beliefs regarding teaching resources
for argumentative text commentary (SO7).

7.1. To explore teachers’ judgment on the methodological

suitability of textbooks for teaching argumentation in text

commentary (SO7.1).

To explore teachers’ expectations

argumentative commentary (SO7.2).

7.3. To explore teachers’ pedagogical preferences on the
design of didactic guides for argumentative text
commentary (SO7.3).

7.2. of ICTs in

. To discern teachers’ implicit theories regarding the
argumentative commentary of texts by means of a contrastive
analysis of the answers to the exploratory questionnaire
according to typological parameters (SO8).

MATERIALS AND METHODS

A quantitative methodology based on a non-experimental or ex
post facto design with semi-structured, closed-ended and survey-
questionnaire instruments has been selected. Implicit teacher
beliefs or theories about the development of argumentation
in text commentary were assessed by means of a Likert-style
questionnaire, the design of which was previously inspired by the
literature on quantitative research on teaching beliefs (Inguanzo,
2010; Castafieda and Ortiz, 2017; Vizcaino et al., 2018). For
the analysis of the internal consistency of this instrument, the
percentage of reliability was measured in the three thematic
blocks (teacher customs, beliefs and academic demands) in which
the questionnaire was structured, obtaining fairly acceptable
results. The analysis of construct validity was also carried out
by checking the correlation matrix to determine the degree of
variable correlation.

Sample Population

With a target population made up of teachers of Spanish as
a Native Language (hereafter referred to as SNL) and Spanish
as a Foreign Language (hereafter referred to as SFL), the
teaching staff in the area of Spanish Language and Literature in
Spanish-speaking countries at different educational stages and
the university teaching staff of SFL in different countries have
been established as the sample framework (or study population).
The subjects were selected using the non-probabilistic sampling
technique, applying the criterion of accessibility. A total of 502
teachers took part in the questionnaire, 390 of which were SNL
teachers and 112 SFL teachers.

In order to define the characteristics of the selected
population, a series of items related to the socio-demographic
and academic data of the teachers surveyed were integrated
(Table 3).

Data Collection Instrument

We have developed an ad hoc questionnaire consisting of 28
items (see Annex 1), geared toward to SNL and SFL teachers.
This is an instrument of open and closed questions digitised

TABLE 3 | Socio-demographic and professional profile of participants.

Age Under the age of 20 6 Mean:
21-30 88 43.17
31-40 138
41-50 114
51-60 120
61 or more 28
Gender Male 142
Female 354
Don’t know/not answered 6
Academic training  Diploma 40
Licentiate degree/degree 200
Master’s degree 92
Phd 162
Don’t know/not answered 8
Specialised Philology 144
studies Language and literature teaching 62
undertaken Education or teaching 70
Geography and history, and 26
philosophy
Sociology 4
Communication 20
Special education 4
Don’t know/not answered 172
Teacher 1-5 years 128 Mean:
experience 6-10 years 78 15.62
11-15 years 54
16-20 years 68
21 or more 168
Don’t know/not answered 6
Teaching given Pre-primary education 2
Primary education 60
Compulsory secondary education 20
(ESO)
Further education (Bachillerato) 98
University degree 92
Postgraduate degree 40
Does not work on text commentary in -~ 150
class
In different educational levels 18
Don’t know/not answered 22

electronically using the University of Murcias survey platform!.
In terms of its structure, it is made up of two blocks:

Block 1: Academic and Socio-Demographic Data
This allows the research to be contextualised and the
characteristics of the selected population to be defined.
This is made up of a series of items related to the academic data
of the teachers surveyed, such as for example, the teaching given,
studies undertaken, age, among others. In total, 5 items.

Block 2: Teachers’ Academic Beliefs

This block collects data related to the academic beliefs of teachers
regarding text commentary work in class with variables such
as type of analysis and interpretation procedure, dialogue and
argumentation or scientific cognition, individual/collective and
oral/written modality, use and function of argumentation, beliefs
about commentators, teaching manuals, use of ICTs, appropriate

Uhttps://encuestas.um.es.
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procedures for elaborating teaching guides, among others. In
total, 23 items.

We have undertaken the reliability analysis and the beginning
of the validation process of the data collection instrument, i.e.,
the analysis of the internal consistency of the questionnaire scale
applied in a pilot test (28 items).

RESULTS

For data processing and analysis, the statistical analysis
programme IBM SPSS (version 27) was used. The Cronbach’s
Alpha coeflicient obtained in this block corresponds to 0.8327.
Consequently, the reliability of the measurement instrument
comprising the set of items, Likert scale 4, with the following

” “Agree,” “Strongly agree,

» o«

levels: “Strongly disagree,” “Disagree,

is high.

The analysis of grouped relative frequencies has allowed
us to explore the distribution and extent of beliefs about
argumentative text commentary extracted from the answers
given by respondents (Figure 1).

The 23 items corresponding to block 2 of the survey related to
the teachers’ academic beliefs on argumentative text commentary
were as follows:

e Item 6. Text commentary should be first and foremost
a procedure of “analysis, interpretation and evaluation of
textual data”

Item 7. Text commentary should be first and foremost a
procedure of “dialogue with texts in which a personal position
is argued”

Item 8. Text commentary should be first and foremost a
procedure of “scientific cognition that uses language in an
interdisciplinary way”

Item 26
Item 16
Item 13
Item 27
Item 7

Ttem 20
Item 22
Item 21

Item 11 |aan
Item 12 ‘«m
Item 23 |nan
Item 9 ‘6,%
Ttem 17 | o
Item 14 | 500,
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: 353533383
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9
*

100
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FIGURE 1 | Block 2. Teachers’ academic beliefs.

Dizazree

Aczrse

Frontiers in Psychology | www.frontiersin.org

84

October 2021 | Volume 12 | Article 749426


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Caro Valverde et al.

Implicit Theories About Argumentative Commentary

Item 9. The preferred mode of text commentary should be
“individual and oral”

Item 10. The preferred mode of text commentary should be
“individual and written”

Item 11. The preferred mode of text commentary should be
“collective and oral”

Item 12. The preferred mode of text commentary should be
“collective and written”

e Item 13. Argumentation can appear in any type of text

e Item 14. Argumentation can appear only in academic and
opinion texts

Item 15. Argumentation serves to provide a space for
discussion between two or more perspectives, ideologies, etc.
Item 16. Argumentation serves to express a personal or
collective position on an issue.

Item 17. The argumentation of the text commentary focuses
primarily on the recognition of explicit aspects

Item 18. The argumentation of the text commentary focuses
above all on the interpretation of the implicit aspects

Item 19. In text commentary, “what is stated” in the text is
presupposed as something unquestionable

Item 20. Text commentary presupposes “what is stated” in the
text as subjective and subject to critical review

Item 21. The commentator makes incognito enquiries in order
to propose a solution and to argue their defence

Item 22. The commentator chooses controversial issues in
order to argue, dispute, deliberate and engage in dialogue
with arguments

Item 23. The textbooks provide teaching material in line
with the teaching methodology I consider suitable for
argumentation in text commentary

Item 24. The use of ICTs could improve argumentative skills
in text commentary

Item 25. Focusing the analysis of the text on the understanding
of the literal and implicit contents of the author’s intention
Item 26. Contrasting the authors intention with
the commentator’s perspective in order to promote
critical thinking

Item 27. Providing guidance to the commentator on
how to organise the sections and the writing of the
argumentative commentary

Item 28. Giving commentators the freedom to use their critical
sense with their own contextualised logic and style.

In order to identify teachers’ profiles according to their implicit
theories, new categorical variables were established by grouping
the contiguous values of the variables studied in block 2 of
the questionnaire.

From the resulting Gaussian bell, five categories were obtained
which described the generic model of classification of teachers’
implicit theories on the teaching of text commentary and
argumentation described above (see Figure 2). The descriptive
statistical analysis showed the distribution of these categories
according to the percentages obtained. It became clear that
a minority of respondents (2.8% declared themselves as
traditional and 15.1% technical) positioned themselves within
the parameters that define a conservative, teacher-centred

m Traditional
m Technical
1 Active
= Constructivist

m Critical

FIGURE 2 | Teacher academic belief model.

teaching model, focused on the transmission and reproduction
of the knowledge given. In contrast, the highest percentage
of participants (41.4%) in the study was concentrated in the
expressive-active model, based on spontaneous teaching that
promotes learning for life from a humanistic experiential
paradigm (Figure 2). This may be related to their usual practises
of teaching programming and designing classroom projects,
where the possibility of specifying the active methodologies for
competence training required by the Bologna process is often
resolved with simple expressions such as “active and participatory
methodology” without specifying the specific systems of task-
and project-based learning. This also shows the scarce scientific-
academic impact that institutional proposals for initial and
ongoing teacher training focused on educational methodologies
have on teachers’ beliefs, as they do not use them unless they
change their habit of relying on the use of manuals for teaching
to design projects that favour constructivist and emancipatory
learning. It may also be related to the fact that their licentiate
degree or degree training in Hispanic Philology and related
subjects does not tend to focus on issues of linguistics applied
to education.

As for the comparative analysis of the epistemological and
didactic convictions linked to the commentary of argumentative
texts between teachers of Spanish as a native language (390
respondents) and those of Spanish as a foreign language (112
participants), the only relevant difference was found in the
categories related to the constructivist and critical pedagogical
model. It was the SFL teachers who registered a greater awareness
of democratic teaching based on the critical emancipatory
paradigm. This may be related to the methodological parameters
established by the Council of Europe in the Common European
Framework of Reference for Languages (CEFR) and, specifically,
in the Curricular Plan of the Instituto Cervantes, a transcript
of the CEFR, for the teaching of Spanish in the world, whose
methodological models of study are used with institutional
imperative in the teaching of foreign languages. It also introduces
SFL teachers to the usual didactic practise that promotes task-
based learning and innovative teaching strategies linked to
innovative educational materials hosted on institutional training
promotion websites.
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In this sense, the crossover between the variables linked to
years of work experience and the model of the academic beliefs
of teachers has allowed us to discover that it was the participants
with <6 vyears of teaching experience (in both teaching
modalities) who presented a more innovative professional profile,
as shown by the exponential trend line in Figures 3, 4. These
results may be related to the context of initial training which,
for more than a decade, has been offered by the Master’s Degree
in Teacher Training for Secondary Education in Spain, as, in
comparison with the previous professional training system, the
Teacher Training Course (Curso de Aptitud Pedagdgica, CAP),
it has improved knowledge of innovative methodologies of a
constructivist and emancipatory type by having in its academic
programme subjects exclusively for this purpose of pedagogical
renovation. This upward innovative dynamic was also observed
when looking at the university education of the teachers
surveyed: the higher the academic level (Master’s and PhD),
the greater their commitment was to educational proposals that
sought to move away from traditional teaching paradigms. For
the same reason, the university teaching staff who teach and guide
Master’s theses have improved in this respect in their ongoing
training and by tutoring educational innovation and research
projects, the backbone of which are these methodologies. This
aspect was particularly relevant in postgraduate studies linked to
the area of Language and Literature Teaching.

Having established the general framework of the models of
teachers’ academic and pedagogical beliefs, the results related to
each of the specific objectives formulated were specified:

9% 8.36%
8%
7%
6%
5%
4%
3%
2%
1%
0%

3.58% 3.58%

1to5years 6to 10 years 11 to 15 years 16 to 20 years 21 years or
more
——  Years of professional teaching experience

FIGURE 3 | Critical pedagogical model.
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FIGURE 4 | Trends in pedagogical models.

SO1. To Explore Teachers’ Epistemological
Convictions on the Definition of Text

Commentary: ltems 6, 7, and 8

In relation to the definition of text commentary, the answers
are mainly concentrated on the interpretative aspect of the
students (77.29%). Respondents understand that the individual
representation of textual meaning according to the author’s
ideas is not enough, but rather that emphasis should be
placed on the student’s personal position vis-a-vis the text
and, in particular, on the construction of critical meaning
through the hypotheses generated, discarded or corroborated
during the process of reception. From this perspective, text
commentary has been understood as a complex, dialogical,
creative, constructive and interactive cognitive process through
which the individual participates with full autonomy in different
socio-cultural contexts. In this sense, commentators use their
cognitive-linguistic skills, activate their analytical thinking to
read between the lines, identify and question the underlying
ideologies, unravel what is implicit in the statements, argue in
a well-founded and contrasted way, etc., through a dialogue
between the appellative structure of the text, the author’s
intentions and the receiver’s knowledge of the world and life
experiences. This advanced conviction that corresponds to the
interpretative theory of reading and its responsive writing in
the commentary is consistent with a constructivist pedagogical
model that has been consolidated as a belief based on the
dialogical conception of communicative competence in the
construction of knowledge that teachers of different educational
stages have been progressively assimilating in their teaching work
and particularly since the LOE (Spanish organic law of education)
came into force 15 years ago.

SO02. To Explore Teachers’ Preferences on
the Didactic Modalities of Text
Commentary: ltems 9, 10, 11, and 12

The answers given by the participants to the questions related
to the oral or written aspect and to the individual or collective
nature of the text commentary, made it possible to identify their
beliefs in this regard. The identical behaviour of the percentages
represented showed two very clear preferences according to the
sequential process of the argumentative text and its teaching
purpose (Figure 5):

1. 65.7% of those surveyed opted for written text commentary
when it came to individually developing the cognitive and
linguistic-textual skills and abilities linked to argumentative
competence. From this perspective, they have revealed, on the
one hand, to possess a graph-centric image by understanding
that the written discourse genre favoured a greater degree
of formality, planning and critical distancing; and, on the
other, didactically perceiving the text commentary as the
final product produced and not as a complex constructive
process in which interpretative mechanisms come into play,
contrasting opinions, as well as cognitive and metacognitive
skills associated with analytical thinking and, in general,
argumentative competence. Although in their theoretical
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FIGURE 5 | Individual and written text commentary —collective and oral.

prolegomena they declare the action of commenting on
texts from a dialogical and constructivist approach in
accordance with the legal expectations of the twenty-first
century curriculum, specific teaching decisions emerge in
their teaching practise that contradict this ideal by preferring
the written mode of commentary over the oral mode for
reasons inherent to implicit theories dependent on the
traditional pedagogical model that promotes writing as a
product, not as a process. Such a dominant response thus
proves the stubborn persistence of the so-called “hidden
curriculum” in teachers’ implicit theories that disables the
proper management of competence-based education.

. A significant proportion of respondents recognised that
textual interpretation by each student should be accompanied
by communicative exchange processes in which different
points of view are contrasted in order to construct and share
a more complex and plural reading (or archi-reading) within
the interpretative community of the classroom. The emphasis
was therefore on transactional exchanges to expose, discuss
and reformulate perspectives, ideological positions or simply
hermeneutical tasks.

As such, their explicit theories once again clash with their
implicit theories, while recognising the benefit of working on
the interpretation of texts in communicative acts with group
interaction, the responsibilities they grant to text commentary
remain individualistic and silent.

S03. To Explore Teachers’ Judgments on
the Generic Effect of Argumentation: ltems

13 and 14

Although it is true that a third of the participants admitted
that argumentation belongs exclusively to academic and opinion
texts, a judgment that reduces the intellectual scope to the
genres traditionally recognised as argumentative due to their
verbal explanations (stating and defending author’s theses),
it has been observed that the majority response corresponds
to the conviction that it could be found in any discursive
genre or textual modality. Such a belief opens the way to the
possibility of the emancipatory exercise of argumentation in class,
given that it directly affects both the processes of interpretative

reading attentive to the implications of the commented text
and the criteria for the selection of texts for argumentative
commentary, and its predisposition to offer an environment rich
in written, oral and multimodal material. Getting students used
to dealing with the greatest variety of texts associated with the
different contexts of social and cultural life (personal, public,
educational, and professional) facilitates specific and different
ways of cooperating with the text and of constructing their
personal critical point of view in their reading reception writing
through commentary, which is no longer an explanatory gloss on
the text but an expansion of its meaning in the horizon of each
reader’s expectations.

With regard to the analysis of the variable of argumentative
expression, the teaching judgment prefers to grant
argumentation a pragma-dialectical communicative purpose,
as it understands that its discursive utility gives rise to spaces
for discussion and contrast between different points of view,
ideological convictions and beliefs. Therefore, teachers should
promote the transformation of the classroom into a space for
social interaction between peers, where dialogue after reading is
encouraged as a way of:

e Expressing and respecting personal and collective opinion on
a given topic.

e Exchanging views, so that no single interpretation is forced
on others.

e Consensual negotiating the meaning of the text within
the class-community.

e Reaching deeper levels of understanding and interpretation

based on individual contributions.

However, the prevailing belief of limiting argumentation to a
dialectical model implies that it can only exist in productions
or verbal receptions where there is confrontation of criteria and
decision-making in favour of or against them, thus neglecting
those argumentative initiatives of a focal model that enable the
shared construction of knowledge and, therefore, curtailing the
treatment of textual multimodality. Moreover, it limits critical
commentary to polemical verbal acts subject to verdict and
neglects its heuristic possibilities for classroom research.

OE4. To Explore Pragmatic Teaching
Models on the Verbal Communication of
Argumentation: Items 15, 16, 17, and 18

The majority of the teachers consulted all believe that
argumentation is used to express both singular and plural
subjective perspectives and, therefore, they accept without
reservation its critical purpose, an aspect due to which a personal
critical understanding of the exercise of text commentary can
also be accepted, which is interesting for both individual and
cooperative oral or written expression actions (Tables 4, 5). It
can also be noted that, by referring to the term “position,” in
their acceptance of the critical sense, they continue to maintain
a dialectical approach to their discursive practise aimed at
defending ideas in the face of different or adverse positions.

In relation to the answers given to questions 17 and 18
regarding the variable of argumentative comprehension, it should
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TABLE 4 | Item 15. Argumentation as a space for discussion.

Frequency Percentage Valid Cumulative
percentage percentage
Valid Does not 4 0.8 0.8 0.8
know/answer
Strongly 6 1.2 1.2 2.0
disagree
Disagree 42 8.4 8.4 10.4
Agree 178 35.5 35.5 45.8
Strongly 272 54.2 54.2 100.0
agree
Total 502 100.0 100.0

TABLE 5 | Iltem 16. Argumentation serves to express one’s position on an issue.

Frequency Percentage Valid Cumulative
percentage percentage
Valid Does not 4 0.8 0.8 0.8
know/answer
Strongly 6 1.2 1.2 2.0
disagree
Disagree 36 7.2 7.2 9.2
Agree 178 35.5 35.5 44.6
Strongly 278 55.4 55.4 100.0
agree
Total 502 100.0 100.0

be noted that, based on pragmatic assumptions, the concept
of implicature was developed due to its essential value in the
argumentative processes of text commentary. The recognition
of information presented by the sender in a non-explicit way
becomes the focus of argumentation in text commentary. This
is the perception of the teachers surveyed at least: almost 75%
of respondents stated that they agreed or strongly agreed with
this statement. This teaching conviction justifies the design
of contextualised argumentative practises where students are
trained in strategies to identify the implicit and select relevant
information in oral and written texts.

However, it should be noted that a significant percentage of
participants (33.9%) indicated that recognising what is explicit
should be the focus of argumentation. Most are teachers with
professional experience of between 1 and 5 years. It becomes
clear, in any case, that argumentative discourse consists of
an inferential process based on investigating the relationship
between what is implicit and explicit in the text.

SO05. To Explore Teaching Assumptions
Regarding the Value That the
Commentator Should Place on the

Wording of the Text: ltems 19 and 20
With regard to the analysis of the value of the wording of the
text, the teachers surveyed assume that, in text commentary,

Strongly agree 3 (GG 0CR
Agree  [IIRVCHNNSEO N
Disagree IS NS

Strongly disagree IS0 NN
0.8%
1.6%
0% 10%

Does not know/answer [l

20% 30% 40% 50% 60%

m What is stated objectively ~ ® What is stated subjectively

FIGURE 6 | What is stated objectively—what is stated subjectively.

students should not accept the postulates, premises, opinions
or ideological positioning of the author without questioning
such. What is explicitly stated in the text needs to be
checked and corroborated with other opinions, theories or
reasoning. Thus, over 82% of the participants indicate that
they disagree with the fact that what is stated in the text
should be considered as something indisputable, rather it
should be considered as something subjective that is subject to
constant critical review (Figure 6). Such a consideration serves
to empower the interpreting reader’s horizon of expectations
in the classroom when establishing a dialogue between peers—
between two subjective perspectives—with the text, which shows
a major advance with respect to the traditional profile of the
commentator whose mission is to extract only the authorial
sense of the text, as fostering the interpreting reader’s power of
judgment is very beneficial for leading the way to the implicit
emancipatory theory incited by the genuinely democratic practise
of commentary in the classroom.

SO06. To Explore Teachers’ Attributes
Regarding the Argumentative Key of
Commentary (Focal Point of
Enquiry/Matter of Controversy): ltems 21
and 22

In line with the answers given in question 15, teachers’ implicit
theories tend to attribute to argumentative commentary the
defence of a dialectical position which justifies the text and
the commentary as a matter of controversy: the purpose of
argumentation is to convince interlocutors to adopt a particular
point of view or specific opinions. To do so, the starting point
must be a communicative situation in which opposing positions
are discussed. Based on this belief in controversy as a principle
of dialogue, the study participants (over 81%) emphasise the
students’ selection of controversial issues in relation to which
they can debate and deliberate by means of arguments to defend
their own theories and refute those of others (Figure 7).

It is incongruous that, with this being their belief regarding the
argumentative key of commentary, they attribute preferences of
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FIGURE 7 | Enquiry —controversy.

a similar percentage to the key corresponding to the focal point
of enquiry, since their fundamental communicative strategy is
different to the dialectic one, as they are reasoned commentaries
that are contributed in a collective heuristic paper for the
shared construction of valid knowledge for the community, thus
their nature is predominantly synergic and includes dialectic
arguments with fewer resources to reinforce the conviction of
their reasoning. It may be the case that teachers have not
grasped this distinction of argumentative keys for commenting,
as dialectics prevails in legal situations closed by an excluding
veridiction and the enquiry key in research situations open
to the substantiated postulation of hypotheses as theories that
enable problems to be solved by generating knowledge through
investigation into unknowns. It is also presumed that in their
educational teaching beliefs, there are still no clichés related to
research that would allow them to perceive this discernment, nor
is there a consolidated line of research on this subject so as to
be able to establish them in their initial and ongoing training
experience, as research methodology is recent knowledge in their
professional training.

It is possible that in the implicit theories through which the
teachers have given this answer about the “focal point of enquiry,”
it is plausible to argue that in order for the persuasive intention to
be effective in convincing the other person of one’s own position,
it is necessary to activate strategies that encourage solutions to
the problem posed through building arguments centred on the
cause, through the pursuit of univocity or semantic precision
in the definition of the concepts presented, through the use of
authoritative quotations, analogy, etc. In this sense, 80% of the
sample attributed an essential value to the process of enquiry that
the commentator must carry out in order to propose solutions
and argue their theory.

SO7. To Explore Teachers’ Beliefs
Regarding Teaching Resources for
Argumentative Text Commentary: ltems 23
and 24

63.4% of teachers consider that textbooks do not provide teaching
material in line with the teaching methodology suitable for

0,

406 35.5%

35%

0,

30% 27.9% 29.5%

25%

20%

15%

10% 6%
% 12% .
0% —

Does not Strongly Disagree Agree Strongly
know/answer  disagree agree
FIGURE 8 | Item 23. Teaching materials in line with the teaching methodology.
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19.9%
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agree

Strongly
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FIGURE 9 | Item 24. The use of ICTs could improve argumentative skills.

argumentation in text commentary. One of the major challenges,
according to the results obtained, lies mainly in the development
of a rich, varied and available repository for the development of
argumentative competence and critical reading.

In relation to the use of ICT, the majority of respondents
assign an important role to ICT regarding improving
argumentative skills in text commentaries (Figures 8, 9).

The increasing use of hypertext—the electronic arrangement
of networked structures made up of blocks of content
interconnected by links, should be taken into account. In this
connexion, the links take on the leading role, as they are
responsible for allowing the user to move freely through the
text, planning or choosing their own route. With a simple click,
the reader enters a new textual space and becomes an active
part of the argumentative creation process. These possibilities,
in many cases, enable the receiver to not only make decisions
about their reading project and the construction of their point of
view, but also to modify the nature of what is written, manipulate
content, contribute documents, transform the discourse, etc.
From this perspective, hypertext leads to a multidimensional
form of writing and, essentially, a more open and interactive type
of hyperlinear reading.
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SO08. To Discern Teachers’ Implicit
Theories Regarding the Argumentative
Commentary of Texts by Means of a
Contrastive Analysis of the Answers to the
Exploratory Questionnaire According to
Typological Parameters: Items 25, 26, 27,
and 28

With regard to effective procedures for the teaching of
argumentative text commentary, it is noted that the participants
tend to strongly agree (90.9%) with the fact that, when designing
a teaching guide for effective text commentary, priority should be
given to the cognitive processes involved in the contrast between
the author’s intention and the commentator’s perspective in
order to promote critical thinking. It is also the case that
a high percentage of participants indicate (67.7%) that text
analysis should focus on understanding the author’s literal and
implicit content.

The contrastive analysis of the responses given to questions
25 and 26 reveals incongruence in the options assessed, as it
shows that two very different implicit teaching theories are
positively regarded with very high and similar percentages:
question no. 25 (percentage of responses: 50.60% agree, 17.13%
strongly agree) focuses the text commentary guide on the
comprehensive analysis of authorial intent and, therefore,
corresponds to the type of productive implicit theory associated
with a technical pedagogical model for teachers that promotes the
consumption of knowledge without giving the commentator the
opportunity for critical expression. On the other hand, question
26 (percentage of responses: 31.8% agree and 58.96% strongly
agree) focuses this guide on the cognitive processes involved
in the contrast between the author’s intentional sense and the
reading sense that the commentator believes it has in order to
promote critical thinking, which corresponds to the types of
implicit interpretive and emancipatory theories associated with
the constructivist and critical pedagogical models, respectively.
Therefore, as there are quite a number of teachers who equally
value both issues of very different logic, their attributes reveal
a deficit of epistemological discernment which may be due
to confused or ambiguous beliefs about the practise of text
commentary because they want to balance the functional customs
of the profession (which tend to focus only on commenting on
the author’s arguments) with the innovative expectations of the
current pedagogical renewal (which tend to focus on the dialogue
between the author’s and the reader’s arguments).

Moreover, regarding the effective procedure for the discursive
organisation of the argumentative commentary, 83.27% of
teachers prefer the argumentation guide to contain guidelines so
that students learn to develop it in their sections and writing
appropriately (question 27), and 77.29% of teachers choose to
give freedom to the logical, stylistic and contextualised expression
of their personal critical sense (question 28). See Figure 10.

Thus, once again, an overlap in the responses emerges in
the also positive assessment, with very high percentages for two
very different issues: giving guidelines or giving freedom when
commenting by giving arguments. It would be appropriate for

S0 43.8%
45% =2
40%
35% 335%
30%
asio 19.5%
20%
15%
10%
5% 1.2% 2%
0% — .
Does not Strongly Disagree Agree Strongly
know/answer  disagree agree
FIGURE 10 | Item 28. Giving the commentator the freedom to design an
argumentation guide.

those who agree with question 27 to disagree with question 28
and vice versa. Nevertheless, the answers given, ranging from
“agree” to “strongly agree,” show that teachers” implicit theories
on these issues are ambiguous. The cause possibly lies in the fact
that they usually practise their teaching methods without having
reflected epistemologically on the matter in order to take defined
positions, or perhaps it is due to the fact that the training and
teaching materials they use have not facilitated such a reflective
process, as there are certainly no scientific publications to date
that have studied which of the two procedures indicated (with
guidelines or free) is the more effective.

DISCUSSION AND CONCLUSION

The belief system related to argumentative text commentary
influences not only the way teachers make decisions and
approach their teaching practises in the classroom, but
also students’ academic performance (Trigwell and Prosser,
1991; Estévez-Nenninger et al, 2014). Our work contributes
relevant information to this debate by understanding that
the identification of this framework of thinking encourages
awareness of actions aimed at transforming educational practise
in order to improve the quality of teaching and learning.

In this sense, one of the most significant results of this
research helps to classify and frame teacher profiles according
to their implicit theories. These pedagogical models are
distributed according to the role given during learning to the
different education agents, the value and understanding of
argumentative text commentary in the development of critical
competence, the way of building knowledge and the implication
of teaching methodologies.

The diversified results of the eight areas of the exploratory
study conducted on teachers implicit theories regarding
the development of argumentation in the commentary of
multimodal texts reveal important teacher training deficiencies
on the epistemology that should underpin their teaching
processes in this respect in order to firmly and clearly
move toward the constructivist and critical pedagogical models
recommended by current education laws. This finding is in line
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with the results of previous research (de Vicente-Yagiie et al.,
2019), which point to teachers’ need for theoretical models on
the didactics of argumentation that support and guide the design
and implementation of educational proposals leading to the
improvement of students’ critical competence.

The exploration of teachers epistemological convictions
regarding the definition of text commentary (SO1) provides
advanced assumptions corresponding to the interpretive theory
of reading and its receptive writing in commentary. This
theoretical explanation is consistent with a constructivist
pedagogical model that has been consolidated as a manifest
belief based on the dialogical conception of communicative
competence in the construction of knowledge that teachers of
different educational stages have been progressively assimilating
in their teaching work since the LOE (Spanish organic law of
education) came into force 15 years ago.

However, in the subsequent exploratory aspects (SO2-SO8),
the profile of this initial assumption shown as an explicit theory
with legal support and professionally accepted by the current
institutional context comes into conflict with teachers other
deeper beliefs which reveal the tenacious persistence in their
teaching work of the hidden curriculum of traditional and
technical teaching, as Torres (2005) notes, based on implicit
logocentric and functional theories:

e The exploration of teachers’ preferences regarding the teaching
modes of text commentary (SO2) shows that, although in
their theoretical prolegomena they declare the action of
commenting on texts from a dialogical and constructivist
approach in accordance with the legal expectations of the
twenty-first century curriculum, specific teaching decisions
emerge in their teaching practise that contradict this ideal
by preferring the written mode of commentary over the oral
mode for reasons proper to implicit theories dependent on
the traditional pedagogical model that promotes writing as
a product, not as a process, which prevents the adequate
management of competency-based education. Their explicit
theories of innovative will again clash with their implicit
theories when, while recognising the benefit of working on
the interpretation of texts in communicative acts with group
interaction, the attributes they concede to text commentary
remain individualistic and silent. We agree with previous
studies (Aubert et al., 2009; Giménez and Subtil, 2015) which
show that teachers continue to identify text commentary as a
solitary student activity consisting of unravelling the author’s
ultimate intention.

The exploration of teachers’ judgments on the generic
effect of argumentation (SO3) shows a change in mindset
that overcomes the traditional academic confinement of
argumentation in the few genres where it is voluntary
and explicit, since today’s teacher acknowledges that
argumentation can appear in any type of text, which
implies a predisposition toward the interpretive study of
its multimodal implicatures in the different socio-cultural
contexts, processes and expressive formats that require the
reader’s cooperation to establish the meaning of the text.

Thanks to the recognition of the multimodal and implicit
condition of argumentation—possibly motivated by the
open vision of textuality that the intense use of ICTs in the
Knowledge Society provides, text commentary can cease to be
understood as an explanatory note on the text and become an
expansion of its meaning through the hypertextual horizon
established by the interpretive and expressive expectations of
each reader. This conclusion is reinforced by the analysis of
the results of SO7, where the majority of teachers highlight
the insufficiency of the teaching materials available to teach
argumentation in text commentary, and rely on the competent
use of ICT to improve students’ argumentative skills due to
the real training opportunities relating to strategic, creative
and critical maturity provided by multidimensional and open
communication in hypertextual dynamics.

The exploration of pragmatic teaching models on the
verbal communication of argumentation (SO4) visualises,
in the analysis of argumentative expression, the dialectical
approach prevailing in such models with deep cultural
and authoritative roots that continue to give prevalence to
the legal rhetorical model of argumentation that translates
dialogue as the discussion of opposing positions, whose
democratic education emphasises respectful speaking times
and consensual negotiation of outcomes. Indeed, this vision
of the dialogic learning of argumentative expression as a
dispute between antithetical positions stems from the strong
roots of legal argumentation in academic discursive practises,
maintained from Greek classicism to the present day (Plantin,
2005), without any loss, in a communicational facticity
approach (van Eemeren and Grootendorst, 1984) which
has been included in language teaching studies for decades
(Camps, 1995; Cros, 2003).

We regret that, due to this belief where dialectics monopolises
the notion of dialogue, the construction of knowledge does
not progress beyond dissension or consensus, toward other
heuristic and emancipatory spaces of coexistence and science,
as these would be possible if it were understood that dialogic
communication can take place by cooperating in focus groups
with shared synergies where debate is a minor factor and not
the centre of the argumentative activity essential to undertake,
develop and finalise common projects with a plausible sense.
Previous papers insist on the need to deconstruct teaching
habits that are opposed to more democratic and dialogical
channels of participation in classroom dynamics (Caro et al.,
2018). We believe that it is necessary to generate educational
research knowledge to tackle this problem, providing teachers
with the necessary training to relativise dialectical argumentation
in text commentary as one of its possible teaching approaches,
as, in addition to commenting on controversial texts whether
for or against, personal critical commentary could be used
in the classroom to launch heuristic hypotheses, for example,
to explain an unknown or to formulate a challenge with
convincing arguments. We believe that, in this way, the
deliberative argumentation of commentary would leave behind
the only area of confrontations where only opinion serves to
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advance toward the open field of research that opens up and
substantiates knowledge.

Moreover, the dialectical approach is consistent with
the professional belief in the subjectivity of argumentation
for both individual and collective expression and this
supports the widespread conviction of the critical practise of
text commentary.

With regard to argumentative comprehension, the
predominant professional belief regarding the essential
value of reading in depth the implicatures of the texts
commented on represents another indispensable step forward
in their mature convictions to design relevant and well-
contextualised argumentative practises, making it clear that
quality argumentative discourse requires an inferential process
based on enquiries that clarify the implicit meaning and sense
elicited from textual explicitness.

e The exploration regarding the value that the commentator
should place on the wording of the text (SO5), given that
the majority of responses show a tendency to subjectively
and critically question it, provides a rationale for pedagogical
initiatives in line with the current principles of competency-
based education, as such a consideration serves to empower
the interpreting reader’s horizon of expectations in the
classroom when establishing a dialogue between peers—
between two subjective perspectives—with the text and its
author. This shows a major advance with respect to the
traditional profile of the commentator whose mission is to
extract only the authorial sense of the text, as fostering the
interpreting reader’s power of judgment is very beneficial
for leading the way to the implicit emancipatory theory
incited by the genuinely democratic practise of commentary
in the classroom.

The exploration conducted on the attributes regarding the
argumentative key of commentary (SO6) focused on two
different possibilities: the dialectic key, which prevails in
legal situations closed by an excluding veridiction (van
Eemeren and Houtlosser, 2002), and the enquiry key, which
prevails in investigative situations open to the substantiated
postulation of hypotheses enabling problem-solving by
generating knowledge from unknowns. The results analysed
are consistent with the results of SO4, as once again dialectics
predominates as the key to justifying commentary as a
discursive space for taking a stance on controversies with
arguments defending a certain theory. Nevertheless, as the
teachers also rated the key to the focal point of enquiry with
a similar percentage, which unfolds when the commentary
runs heuristically with synergies for the shared construction
of knowledge, one of the following two possibilities can be
interpreted: teachers accept both argumentative keys, or they
lack epistemological discernment between the two, as there is
still no consolidated line of research in the area of Spanish
language teaching regarding the key to the focal point of
enquiry applied to text commentary that may have been
disseminated in initial and ongoing teacher training and,

furthermore, research methodology is recent knowledge in
their professional training.

Finally, the discernment of teachers’ implicit theories
on the argumentative commentary of texts regarding
the comprehension and expression strategies that an
ad hoc teaching guide should offer (SO8) shows their
preference for dialogue between the author’s theory and the
commentator’s critical hypothesis. However, this presumed
critical emancipation of teachers is not clear due to the
epistemological deficit revealed in the analysis of results,
as they preferred in high and similar proportions two
questions concerning disparate pedagogical models, which
could be related to the dissociation that exists between
their habits in the classroom (comments made adhering
to guidelines and comments on text content and author’s
arguments) and the prologues of the laws governing the
curriculum (dialogical and critical approach; freedom of
expression), as well as the shortage of training opportunities
and professional publications to reflect on such educational
issues in focus groups.

The findings of this study raise additional questions that could
open up new lines of work. The identification of teachers’ beliefs
involves the construction of a training proposal which, based on
constructivist and critical pedagogical models, is the independent
variable in quantitative experimental research with two treatment
and comparison groups.
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There is robust empirical evidence regarding predictors of success in reading and writing.
However, pre-school and primary teachers are not always aware of this evidence and often
do not know how to apply it in practice. Considering the importance of the role of these
teachers and the importance of early school years in preventing learning difficulties, it is
essential to study teachers’ attitudes, knowledge, and strategies for improving educational
processes toward successful development of literacy skills. Particularly, recognizing the
impact of phonological awareness on the development of reading skills, this study has two
main research questions: What is the importance pre-school and primary teachers
attribute to the promotion of phonological awareness? and Which strategies for
promoting phonological awareness do they apply in their professional practice? This
qualitative study includes individual interviews with 10 pre-school and primary teachers,
seeking to understand the perspective of each participant about phonological awareness,
its importance, and implementation in practice. Data were collected in a context of great
adversity (e.g., child maltreatment, early life stress). The results reveal that both pre-school
and primary teachers recognized the relevance of phonological awareness among other
pre-academic skills. Regarding the activities teachers implement, in their perspective, the
playfulness seems to better result to stimulate this specific skill. Preschool teachers tend to
focus on the dynamics that promote syllabic, intrasyllabic and phonemic awareness.
Despite recognizing the gaps in phonological awareness in the first graders, primary
teachers seem not to prioritize activities that stimulate and consolidate this skill, privileging
the fluency and comprehension processes. The collaborative work between professionals
was highlighted as very important to optimize the stimulation phonological awareness as
well as facing other learning difficulties teachers find in this context. The results are
discussed considering the role of pre-school teachers and primary teachers in reading
difficulties’ prevention in contexts facing multiple vulnerabilities.
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INTRODUCTION

Reading is considered essential for academic success and school
progression (e.g., Lacal et al., 2018; Porta and Ramirez, 2019). For
this reason, there are several authors (e.g., Alonzo et al., 2020;
Ferraz et al.,, 2020; Lacal et al., 2018) who, over time, have been
dedicated to studying the variables involved in the process of
learning to read. Phonological awareness has been pointed out as
one of the most significant predictors of success in this domain
(e.g., Melby-Lervig et al., 2012). In fact, there are several studies
that prove the importance of phonological awareness (e.g.
Newbury et al, 2020), particularly in word recognition and
reading fluency and accuracy (e.g., Ferraz et al., 2020), as well
as reading speed and comprehension (e.g., Memisevic et al.,
2020), stressing the need for early stimulation of this meta-
skill (Wanzek et al, 2019). The stimulation of phonological
awareness, by facilitating the process of learning to read,
prevents the development of learning disabilities (e.g., Amorim
et al., 2020). Such prevention is particularly important, since
learning disabilities lead to consequences not only in academic
domain (e.g., dropping out of school), but also in socioemotional
(e.g, low self-esteem), and behavioral dimensions (e.g.,
maladaptive behaviors) (e.g., Cruz, et al., 2014; Eloranta et al,,
2018; Emam, 2018; Razak et al., 2018; Rodrigues et al., 2018; Skues
et al, 2016; Watson et al., 2016). Thus, considering the
importance attributed to the stimulation of phonological
awareness, it is important to emphasize the role of pre-school
and primary school teachers. This role is even more relevant with
students who experience difficulties in their learning process
(Didion et al., 2020; Washburn et al., 2017). According to the
Curricular Guidelines for Pre-School Education in Portugal, one of
the content areas is oral language, and it is up to pre-school
teachers to stimulate phonological awareness through rhymes,
nursery rhymes, tongue twisters, and riddles (Direcao Geral da
Educacdo, 2016). However, a study by Rodrigues and others
(2018) identified that, despite these guidelines and the fact that
phonological awareness contributes to the reading process,
teachers tend to use activities that promote vocabulary and
reading comprehension and speed, to the detriment of
phonological awareness. In fact, educators and teachers may
need some support in understanding what the requirements
for learning to read are, in identifying children who have
difficulty mastering these requirements, and in implementing
strategies that promote and facilitate the learning process of these
students (Bratsch-Hines et al., 2017). Such a need is evidenced by
Alshaboul, (2018) study, which sought, in general, to explore the
beliefs and knowledge of 158 undergraduate students pre-service
English language teachers regarding the importance of
phonological awareness. This study found that participants
had low literacy in phonological awareness but had more
knowledge and were more aware of the importance of reading
fluency and accuracy, at the expense of phonological awareness.
In fact, the future teachers do not perceive themselves as being
competent in the teaching of reading, showing low scores
regarding the use of activities that relate directly to the
development of skills necessary for reading, such as
manipulating the sounds of each word and segmenting words

The Importance of Phonological Awareness

into phonemes. Thus, the participants in this study generally had
low literacy regarding the use of pertinent methods and strategies
that enable the teaching and assessment of phonological
awareness. This type of result highlights the need attributed to
the training of these professionals, which, in turn, influences what
is each teacher’s valuation of phonological awareness (Jordan
et al.,, 2019). Thus, this exploratory study aims to explore the
perceptions of valuation of pre-school and primary school
teachers regarding phonological awareness in the prevention of
learning disabilities.

MATERIALS AND METHODS

The following research questions were defined:

1) What importance do pre-school and primary school teachers
attach to the promotion of phonological awareness?

2) What are the main strategies adopted by pre-school and
primary school teachers to promote phonological awareness?

Participants

Five pre-school teachers and five primary school teachers
participated in this study (N = 10), whose characterization is
presented in Table 1.

The participants integrate one Portuguese school included in
the Priority Intervention Educational Territories Program
(TEIP), warded by the Ministry of Education. The schools that
integrate the TEIP Program evidence high levels of school failure
and early school dropout.

Instruments

Script for semi-structured interview “The importance of
phonological awareness in the prevention of learning
disabilities: Perspectives of pre-school teachers” (Pontes et al.,
2020).

This script covers four dimensions: 1) socio-professional data;
2) valuation of the stimulation of phonological awareness; 3)
strategies used to stimulate phonological awareness; and, 4)
receptivity, importance, and perception of early childhood
educators regarding phonological awareness stimulation
programs.

Script for semi-structured interview “From learning
disabilities in reading to intervention: primary school
teachers’ perspectives” (Miranda et al., 2020).

This script covers five dimensions: 1) socio-professional data;
2) teachers’ perception of students’ learning disabilities in reading
in the early years of schooling; 3) teachers’ sense of self-efficacy in
addressing students’ learning disabilities in reading in the early
years of schooling; 4) strategies used at the level of learning
disabilities in reading; and finally, 5) teacher training.

Data Collection Procedures

The study obtained approval in the Scientific Council of the
Faculty considering all ethical issues related to research with
human subjects. Subsequently, a request was made to the
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TABLE 1 | Characterization of the participants.

Participant Sex Educator type
T Female Teacher

T2 Female Teacher

T3 Female Teacher

T4 Female Teacher

T5 Male Teacher

P6 Female Pre-school Teacher
P7 Female Pre-school Teacher
P8 Female Pre-school Teacher
P9 Female Pre-school Teacher
P10 Female Pre-school Teacher

T = teacher; P = pre-school teacher.

Direction of the school context in which the participants carried
out their professional activity, to obtain authorization to carry out
the study. The research team contacted pre-school teachers and
teachers, trying to identify potential participants. After
authorization, each participant was contacted via email, with
the objective of scheduling the interviews at a time that was most
convenient. To ensure ethical and deontological issues, informed
consents were obtained from the participants. The participants
were previously informed about the objectives of the study, and
data confidentiality was ensured, delimiting the use of the
information collected only for research purposes. Considering
the pandemic situation per COVID-19, only three of the ten
interviews were conducted face-to-face, while the rest were
conducted online through digital platforms (e.g., Zoom, Meet,
Skype). Data collection took place on an individual basis, between
June and July 2020 and, with due consent from the participants,
the interviews were recorded in audio format.

Data Analysis Procedure

The data analysis went through different stages: pre-analysis,
material exploration and data processing, and interpretation
(Bazeley and Jackson, 2013). In a first moment, all the
interviews were transcribed, and then we proceeded to a
fluctuating reading of the interviews to obtain general
information about the phenomenon under study.
Afterwards, a process of creation of common tree node, and
subsequent coding and content analysis was initiated using
NVIVO software (version 12). This data analysis process
followed a semi-inductive logic (Saldafia, 2013), in which
the system of categories evolved according to the
dimensions previously established in the interview guide,
and other categories emerged from the data.

In addition to the definition of categories aligned with the
interview guides, other methodological procedures were followed
to guarantee the internal reliability of the coding and analysis
processes (Gongalves et al., 2021). Firstly, the 10 interviews were
coded and to achieve consistency in the analysis, a second coding
was performed 3 months later and compared to the first coding
version. Also, the researcher responsible for the coding of
systematically comparing the transcripts with the recordings as
well as to verify the content analysis and conclusions drawn from
the transcripts.

The Importance of Phonological Awareness

Years
of teaching experience

Grade of teaching

2nd grade 3 years
1st grade 1 year
1st grade 1 year
3rd grade 3 years
4th grade 1 year
3, 4 and 5 years 24 years
3, 4 and 5 years 27 years
3, 4 and 5 years 21 years
3, 4 and 5 years 1 month
3, 4 and 5 years 13 years

RESULTS AND DISCUSSION

What importance do pre-school and primary school teachers
attach to the promotion of phonological awareness?

Among the various pre-academic skills, phonological
awareness is the one that educators highlight as crucial for
learning to read and write, considering it a factor that “it will
contribute in some way to the success of those children. And when I
say success, I mean success at school, success as a person, because if
they succeed at school, they will be happier” (P6). The valorization
of the stimulation of phonological awareness is also associated
with “professional experience and to listen to other professionals”
(P8) and to the “Pre-School Curricular Guidelines” received by the
authority, which “end up pointing a little in this direction as well”
(P7). Teachers corroborate this perception, stating that the most
frequent manifestations of students’ reading difficulties are
related to deficits in phonological awareness, highlighting that
“[the students] cannot associate the letter with the sound, the
phonetic part, the sound is where they have more difficulty” (T3).
In addition, teachers report that as a result, students tend to have
spelled reading and letter inversion, which often translates into
reading comprehension deficits, and reading fluency deficits: “. ..
and of course the level of interpretation, of what he read, also ended
up being a little compromised” (T5).

In fact, empirical evidence shows that phonological awareness
is one of the most influential variables in the acquisition of
reading skills (e.g., Alonzo et al, 2020; Gutiérrez, 2017; Lacal
etal,, 2018), and that it is therefore crucial to stimulate during the
pre-school age (Jiménez et al., 2009; Anthony & Francis, 2005).
The difficulties identified by teachers in the process of their
students learning to read are in line with the literature (e.g.,
Alonzo et al,, 2020; Lacal et al, 2018), in that they emphasize
phonological awareness for the success and development of
reading. According to Hayward et al. (2017), students tend to
exhibit several errors in phonological awareness, such as adding
letters at the beginning, middle, and/or end of the word, omitting
phonemes, repeating phonemes, reversing the order of
phonemes, as well as substituting a letter or phonemes in a
word. Considering that there is an interdependent relationship
between decoding ability and comprehension, it would be
expected that teachers would report these difficulties at the
reading comprehension level, since children who have
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difficulty reading words also have difficulty understanding
written texts (Ribeiro et al., 2016).

According to teachers’ perceptions, the factors that justify
deficits in phonological awareness may be varied, namely
associated with family characteristics. Teachers recognize that
the absence of parental support influences the reading process,
leading to increased challenges and difficulties: “(...) then there
are also other issues at the level of family support that is also
important” (T5). From the point of view of the family context, the
teachers’ perceptions converge on the importance of parental
support in the process of acquiring the various skills, and
according to the literature, the absence of stimulation
opportunities in the early years, associated with poor parental
involvement, may contribute to the development of reading
difficulties (Battin-Pearson et al., 2000; Chiu and McBride-
Chang, 2006; Corso and Meggiato, 2019; Moura et al., 2019;
Nicolau and Navas, 2015; Rech and Miranda, 2018; Rosa, 2019).
These findings are very relevant considering the importance of
systemic approach to learning problems. Teachers, based on their
professional experience, verify the importance of parental
involvement considering that it plays an important role in the
development of children’s emergent literacy (Esmaeeli et al,
2019).

Regarding the various weaknesses that specific learning
disabilities in reading can bring about, teachers highlight low
academic performance, low school motivation, low self-esteem
and low self-efficacy: “unfortunately we have students who have a
lot of disabilities, and this makes learning in other areas difficult as
well. .. If they don’t master reading, they will have difficulties in the
other areas.” (T4); “The fact that they learn to read is a pride for
them and their self-esteem goes up, their well-being, everything.”
(T4). The comprehensibility of the factors underlying the
disabilities associated with learning to read and the consequent
perceived impact on socioemotional and academic levels are in
line with the literature. In fact, as previously mentioned, reading
is crucial for students to experience academic success and for the
learning of other school contents to occur (Khalid et al., 2017).
Therefore, it is also consistent with evidences that reading
disabilities directly affect the socioemotional level. Thus,
recurrent and ongoing learning disabilities in reading can
contribute to a loss of interest in school, a sense of frustration,
and can consequently lead to behavioral problems, social
isolation, depressive and anxiety symptoms (e.g., Cruz, et al,
2014; Emam, 2018; Razak et al., 2018; Rodrigues et al., 2018; Skues
et al., 2016; Watson et al., 2016). This is why it is essential to
prevent learning difficulties through an early, universal and
systematic perspective. Pre-school primary school teachers
play a determinant role in this process.

Main Strategies Adopted by Pre-School and
Primary School Teachers to Promote

Phonological Awareness

According to their daily practices, the pre-school teachers
highlight diverse phonological awareness stimulation activities
that aim to stimulate different types of phonological awareness,

namely syllabic, intrasyllabic, and phonemic awareness.
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According to the practices shared by the pre-school teachers,
it was found that there were more strategies for stimulating
syllabic and intrasyllabic awareness, and
subsequently, strategies for stimulating phonemic awareness
were the least mentioned. In fact, studies indicate that the
stimulation of phonological awareness should occur gradually,
that is, it should start from larger phonological units to the level of
smaller phonological units (Freitas et al., 2007; Rios, 2013).

Furthermore, teachers refer that they use story reading,
rhymes, exploration of the environment, or specific materials
to stimulate phonological awareness:

“They like stories a lot, we also tell a lot of stories, and then we
try to explore at the level of sounds” (P7); “I'm doing a world
knowledge thing and that word I have there I can...ah.. for
example, we do endless syllabic division sessions” (P10); “On the
rhyming blanket, with their names, rhymes with their mothers’
names, rhymes with objects in the room” (P8); “We are going to
make the sound box/f/and we are always looking for words with/f/,
like/f/, father and go the image of the father or go the real object if it
is possible” (P6).

Besides the daily dynamics, some participants refer that they
implement specific ~phonological awareness stimulation
programs: “In the “A Ler Vamos” and “Matiga” projects it is
assumed that it is the kindergarten teacher who develops, but
alongside and at the same time” (P6). In this dynamic process of
planning regular and intentional activities to stimulate
phonological awareness, the participants highlight the
increasing role of technological resources as a facilitator to
engage children through games or other playful activities
“meeting interests and tastes” (P7). One of the teachers even
mention that this playful character is important in that “the goals
are achieved; they continue to play without realizing that they are
already achieving what we want” (P7).

In line and continuity with the methodologies and strategies
used by the pre-school teachers, the teachers also tend to favor
play, such as games, images, songs, and videos, in order not only
to promote the acquisition and consolidation of the reading
processes, but above all, to motivate students to learn. Thus,
focusing on reading fluency, teachers tend to use activities that
involve reading single words, reading simple sentences, and
reading texts. Associated with the reading of texts to stimulate
reading fluency, there are moments of exploration of the texts, in
order to promote the students’ reading comprehension. Despite
the recognition of the cross-sectional gaps in phonological
awareness among primary school students, teachers do not
seem to prioritize in their planning activities to stimulate and
consolidate this pre-academic competence, focusing more on
letter identification and differentiation between vowels and
consonants.

The stimulation of phonological awareness through games
and play constitutes a motivator for the learning process
(Cotonhoto et al., 2019). As mentioned above, students with
specific learning disabilities in reading tend to be commonly
unmotivated to learn (Rech and Skues et al., 2016; Miranda, 2018;
Rodrigues et al., 2018). Thus, it is essential to enhance their
motivation through playful activities (Rodrigues et al., 2018).
These assume a high importance not only in the learning process,

awareness
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but also in the development from the social and emotional point
of view, which is why they have been gaining prominence in the
school context to facilitate the development of skills and learning.
The use of playful materials, such as games and songs, resources
used by the participants, can contribute significantly to the
process of stimulating phonological awareness in students,
reducing reading difficulties (e.g., Cotonhoto et al, 2019;
Junior and Alencar, 2020).

The narratives of the pre-school and primary school teachers
also reflect the need to develop collaborative work in promoting
phonological awareness and preventing learning disabilities, with
the support of other professionals:

“This ends up being a job, it may not seem like it because I'm
alone in the classroom or I'm with the support colleague, but mostly
I'm alone with them, but it’s still a team effort.” (T1); “I always
prefer to work as a team.” (T2).

Research indicates that the years of experience are significantly
associated with the value placed on phonological awareness by
educational professionals (Jordan et al., 2019). In addition, their
professional development is also associated with the experiences
of articulation with other professionals (Cunningham and
O’Donnell, 2015). The valorization of the multidisciplinary
work identified by the participants may thus substantiate the
value that these professionals place on phonological awareness
and the practices they adopt, in order to overcome the disabilities
identified in the students (Pisheh et al., 2017). In particular, an
articulated and sequential work between pre-school teachers and
primary teachers seems to be essential, ensuring a positive
transition between pre-school and primary school.

CONCLUSION

The present study is a pilot exploratory study integrated into a
larger project aimed at promoting school success in a school
cluster with high rates of school failure and early school
dropout (Learning with All Project). Considering that
school failure is strongly correlated with learning disabilities
in reading in the early years of schooling, and, in turn, the
prevention of these specific learning disabilities are largely
dependent on the development of phonological awareness,
and, finally, the development of this pre-academic skill is
dependent on the approach of pre-school teachers and
primary teachers, it becomes essential, first of all, to
understand what value these professionals attribute to this
competence. Thus, the main results of this study show that pre-
school teachers and primary school teachers, in general, know
and value phonological awareness and identify its relevance to
explain the learning difficulties they find in their children. The
results also reveal that pre-school teachers tend to implement
activities intentionally focused on stimulating this skill. To this
end, participants prioritize playful, everyday activities, value
technological resources, and recognize the importance of
collaborative work in this area. However, it is noteworthy
that primary school teachers focus more on reading tasks,
putting in second place the basic skills that allow their
successful completion, namely phonological awareness. It is
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also noteworthy that, according to their perspective, the work
of pre-school and primary school teachers seems not to be
sufficient to overcome the difficulties experienced, considering
the impact of the absence of parental support on learning tasks.

A strength of this study is the in-depth exploration of each
participant’s individual perception, allowing, through their
narrative but using a standardized interview protocol, an
understanding of the value placed on phonological awareness,
the risk factors that may explain, and the pedagogical practices
that reflect it, in a school context with high rates of school failure
and early school dropout. Moreover, the fact that pre-school and
primary school teachers were considered in the same study allows
a more integrated reading of the results, as well as the specificity
of the contexts, which are intended to be articulated.

In future studies, it would be essential to expand the sample,
by adding more clusters of pre-school and primary teachers to
deepen comprehend the collaborative work developed to face
the gaps on phonological awareness. It is also important that
future research include observational data collection in order
to clarify and confirm teachers’ practices. Thus,
simultaneously, it would also be interesting to complement
this type of exploratory study with quantitative methodologies
that would allow, in a larger sample, to characterize the
perceptions and practices associated with the promotion of
phonological awareness.

The results shed light to several practical implications.
According to an effective multi-tiered approach (Brown-
Chidsey and Bickford, 2016), with a view to preventing
learning disabilities, it is essential, first and foremost, that
pre-school education is valued by the entire political, social,
and educational system. Consistent with this valorization,
training, capacity building and consulting with early school
teachers should be aligned with the current state of research,
including the deepening of knowledge and practices at the level
of predictors of (in)success in reading and writing. In this way,
pre-school teachers will place greater value on phonological
awareness, and will be more likely to intentionalize their
pedagogical practices in order to stimulate these dimensions
that constitute protective factors against school failure.
Consequently, universal screening practices should be
adopted, in which phonological awareness should be
assessed in all children, seeking to identify weaknesses at
this level, and providing the opportunity for intervention
and stimulation before transition to primary school. When
students move to primary school, collaborative work between
professionals is essential to optimize the stimulation of
phonological awareness and to understand the needs and
academic weaknesses or vulnerabilities of each student, as
well as the responsiveness of intervention to effectively
prevent learning disabilities. This issue is particularly
relevant when the educational contexts are of great
adversity (e.g., child maltreatment, early life stress), in
which several risk factors converge, and in which families
are rarely factors of promotion and stimulation of skills. In this
sense, the articulation between family and school, and the
parental empowerment and availability of resources for
consolidation of skills and learning seems to be crucial.
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Putting the principles of multisensory teaching into practice, this study investigated
the effect of audio-visual vocabulary repetition on L2 sentence comprehension. Forty
participants were randomly assigned to experimental and control groups. A sensory-
based model of instruction (i.e., emotioncy) was used to teach a list of unfamiliar
vocabularies to the two groups. Following the instruction, the experimental group
repeated the instructed words twice, while the control group received no vocabulary
repetition. Afterward, their electrophysiological neural activities were recorded through
electroencephalography while doing a sentence acceptability judgment task with
216 sentences under acceptable (correct) and unacceptable (pragmatically violated)
conditions. A one-way analysis of variance (ANOVA), a multivariate analysis of variance
(MANOVA), and a Bayesian repeated-measures ANOVA were used to compare the
behavioral and neurocognitive responses [N400 as the main language-related event-
related brain potential (ERP) effect] of the two groups. The results showed no significant
N400 amplitude difference in favor of any of the groups. The findings corroborated
the ineffectiveness of two repetitions preceded by multisensory instruction on L2
sentence comprehension.

Keywords: multisensory instruction, emotioncy, event-related brain potentials (ERPs), N400, repetition

INTRODUCTION

Comprehension in general and sentence comprehension, in particular, have been the pinnacle of
many cognitive studies on L2 (e.g., Newman et al.,, 2012; Zheng and Lemhofer, 2019). In such
studies, sentence processing has been examined from multiple perspectives, including syntactic
(Embick et al., 2000) and semantic (Dapretto and Bookheimer, 1999; Bookheimer, 2002). The
semantic processing of a sentence relies, to a large extent, on the processing of individual
words of that sentence. Therefore, vocabulary retention plays a significant role, hastening or
hindering this process.

To improve vocabulary learning and retention, different strategies have been employed. As for
one, central to vocabulary learning as a gradual process is the concept of repetition (Nation, 2015).
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Repetition is known to be mechanical or meaningful depending
on the teaching methodology applied by teachers. Along with
the changes in language teaching methodology from audio-
lingual classroom drills grounded in the theory of behaviorism to
communicative approaches, vocabulary repetition was constantly
shaped and reshaped. Meaningful repetition practices took
priority over simple mechanical ones to make learning more
enduring (Horst, 2013; Kartchava and Nassaji, 2019; Hidalgo and
Garcia Mayo, 2021).

Although researchers jointly agree that learning depends on
the degree of any type of repetition with more repetitions
leading to the better learning of the points (e.g., Thalheimer,
2003; Chen and Truscott, 2010; Laufer and Rozovski-Roitblat,
2011), there has been considerable debate over the optimal
number of repetitions that ensures vocabulary learning and
boosts comprehension (Peters, 2014; Nation, 2015; Liu, 2018).
While Horst et al. (1998); Waring and Takaki (2003), and Webb
(2007) respectively found 8, 10, and 12 repetitions as the optimal
number, Vidal (2011) minimized the frequency to two and three
meaningful repetitions in a reading context.

To capture the repetition effect, different approaches have
been adopted. Unlike conventional approaches, which basically
target learners’ performance and achievement, most recent
studies have endeavored to employ neurocognitive tasks to get
more reliable results. By virtue of this objective inspection,
a few studies documented that repetition may have no effect
(e.g., Amir Kassim et al.,, 2018) or even a negative effect (e.g.,
Peterson and Mulligan, 2012; Mulligan and Peterson, 2013)
on human memory. As for one, Amir Kassim et al. (2018)
deduced that, unlike visual and a combination of auditory and
visual repetitions, two auditory repetitions have no effect on
the participants’ recognition memory. Not only that, Peterson
and Mulligan (2012) reported a negative repetition effect for the
participants who went through a list of cue-target pairs twice
compared to those who studied the pairs once only.

To further substantiate the findings, neurolinguists set out
to record and examine the brain activity of the learners
through electroencephalography (EEG) and event-related brain
potential (ERP) techniques, evidencing that the human brain
responds emphatically to any type of repetition (Van Strien
et al, 2007). A review of the related literature reveals that
such neurophysiological studies have mainly investigated the
word repetition effect on the basis of pertinent ERP component
modulations during the process of repetition (Henson, 2003;
Maccotta and Buckner, 2004; Van Strien et al., 2007). Yet, the
missing chain in the literature is how these word repetitions affect
the overall comprehension of the learners.

To delve into the electrophysiological underpinning of
sentence comprehension, researchers (e.g., Hagoort et al., 2004;
Hald et al, 2006; Kos et al, 2012) have designed different
sentence acceptability judgment tasks with semantically violated
(sentences with the word knowledge violation, e.g., a caper is
kind.) and pragmatically violated sentences (sentences with the
world knowledge violation, e.g., a caper is sweet.). According
to their findings, the neurocognitive mechanism of sentence
comprehension manifests itself in a series of ERP components,
with N400 as the most general component, providing insights

into the neurobiology of meaning. The N400 effect, with its
peak around 400 ms following the stimulus, is sensitive to
semantic modifications (Xu et al, 2015; Payne et al,, 2019).
The amplitude of this negative-going deflection is basically
defined by the degree of congruence between a word and its
sentential context and the load of cognitive endeavor required
to access the semantic memory (Kutas and Federmeier, 2000).
The component is similarly influenced by other variables such as
verbal working memory (e.g., Brown and Hagoort, 1999), word
frequency (Dambacher et al., 2006), presentation modality (Kutas
and Federmeier, 2011), and word priming (McRae et al., 2005).
These amplitude changes may bring about different degrees
of comprehension.

For improved comprehension, which is closely linked to
vocabulary retention, not only vocabulary repetition practices
but the nature of instruction may serve a pivotal role. It is
commonly believed that a rudimentary path to deep processing
and enhanced learning is the involvement of the senses.
Underpinning the importance of senses in learning a language
(Massaro, 2004), sensory teaching, pioneered by Montessori
(1912), has been used by educators and teachers believing that
senses, either in isolation or in different combinations, give
way to inclusive learning, which engages all the learners with
different needs (Hockings, 2010; Katai, 2011). Brain research
findings have similarly corroborated the effect of multisensory
instruction (MSI) on brain performance, particularly sentence
comprehension, which is improved by the involvement of more
sensory information channels and neural structures as a result
of the interaction of more senses (Shams and Seitz, 2008;
Pishghadam et al., 2020, 2021; Shayesteh et al., 2020).

What we hypothesize in this study is that, given the
effectiveness of MSI in engendering in-depth learning (Baines,
2008), vocabulary repetition is likely to be redundant for sentence
comprehension. To verify that, we used a validated sensory-
based model of instruction, coined as emotioncy (a blend
of emotion + frequency), and combined the five senses of
auditory, visual, tactile, olfactory, and gustatory (see Pishghadam
et al.,, 2017, 2020, 2021; Karami et al., 2019; Makiabadi et al.,
2019; Shayesteh et al., 2020; Boustani et al., 2021). The model
(Figure 1) presents us with two major combinations of the senses,
namely exvolvement (i.e., a combination of auditory, visual,
and tactile/kinesthetic) and involvement (i.e., a combination of
auditory, visual, and tactile/kinesthetic, olfactory, and gustatory).

To decide upon the number of vocabulary repetitions
following our MSI, we drew upon the findings of a recent,
relevant study conducted by Jajarmi et al. (2020). They adopted
a bisensory (auditory + visual) approach according to the
emotioncy model and taught a list of unknown English
vocabulary items to a group of language learners. They used
different numbers of repetitions to eventually come up with the
minimum number of effective repetitions. Quite in line with
Hintzman (1970), Nelson (1977), and Phaf (2012), using paper
and pencil tests, Jajarmi et al. (2020) reported two repetitions
as the threshold for making significant changes in vocabulary
learning and that, one, three, four, and five repetitions make
no further contribution to vocabulary learning as a result of
bisensory instruction.
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FIGURE 1 | Emotioncy levels [reprinted with permission from “Emotioncy, extraversion, and anxiety in willingness to communicate in English,” by Pishghadam
(2016), Proceedings of the 5th International Conference on Language, Education, and Innovation. London, United Kingdom].

Quz\\'\“:'

Involvement

For the purpose of this study, and to examine if sentence
comprehension is influenced by two vocabulary repetitions (as
the minimum number of effective repetitions) following the
MSI, we selected six vocabulary items of which the learners
had no previous knowledge. We taught the words to a control
group and an experimental group of participants. The control
group received the MSI only, whereas the experimental group
had the MSI followed by two audio-visual repetitions of the
vocabulary items (see section “The Instruction” for details on the
procedure). Thereafter, we compared the immediate behavioral
and cognitive performance of the two groups, on a sentence
acceptability judgment task (with correct and pragmatically
violated sentences), for any probable neural response differences
associated with sentence comprehension. In order to evaluate
the differences, the ERP technique was employed. Based on
the previous studies acknowledging the efficiency of using
multiple senses in the process of learning and comprehension,
and the ERP studies recognizing the N400 as an indicator of
semantic access difficulty, we predicated that two vocabulary
repetitions following the MSI may not reduce the N400 amplitude
and facilitate semantic access during sentence comprehension.
Therefore, we expect to observe no N400 amplitude difference
between the control and experimental groups, concluding that

MSI is a working theory that is not influenced by two
vocabulary repetitions.

MATERIALS AND METHODS

Participants

Forty-five (33 female and 12 male) native speakers of Persian,
with English as their foreign language, volunteered to take our
pretests, 3 of whom were not recruited to participate in the ERP
experiment due to their pretest results. Moreover, the data for
two of the participants were discarded because of excessive eye
movement and muscle artifact. The participants’ age ranged from
18 to 30 years (M = 21.7, SD = 2.6). They were all right-handed
(Oldfield, 1971), neurologically healthy, and had normal or
corrected-to-normal vision. All of them were at the intermediate
level of language proficiency, and their working memory score
ranged from 10 to 12 (M = 11.3, SD = 1.3) (Wechsler, 1981). They
neither had participated in the pilot tests nor had any knowledge
of the six selected vocabulary items they were supposed to learn.
For the purpose of this study, the participants were randomly
assigned to a control group (G1, N = 20) and an experimental
group (G2, N = 20). The participants gave written informed
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consent under a protocol approved by the Ferdowsi University
of Mashhad Ethics Committee before the experiment and took
part in the research according to their willingness to participate.
They received either course credits or gifts for their participation.

Materials

Pretest Materials

The Emotioncy Scale

In order to make sure that the participants had no knowledge of
the selected items for the experiment, an emotioncy scale was
used (Borsipour, 2016). Each item measured the participants’
familiarity with the target words through a 6-point Likert scale
with (1) not familiar; (2) heard; (3) heard and seen; (4) heard,
seen, and touched; (5) heard, seen, touched, and used; and
(6) heard, seen, touched, used, and done research on. The
participants who had prior experiences with any of the six words
were excluded in this phase.

The Oxford Quick Placement Test

The Oxford Quick Placement Test (OQPT) (Allan, 1992) was
administered to measure the participants’ English proficiency
level. This test has two parts, each containing 40 and 20 items,
respectively. The items are in multiple-choice and cloze test
formats, and the time to respond to the questions is 30 min.
In this test, the obtained scores of 30-40 represent intermediate
proficiency level in English.

The Digit Span Subtest of the Wechsler Adult Intelligence
Scale 111

Since working memory and specifically the phonological loop
plays a substantial role in vocabulary learning and vocabulary
retention (Gillam, 2002), we used the digit span subtest of
the Wechsler Adult Intelligence Scale IIT (WAIS-III) (Wechsler,
1981) as a measure of homogeneity. Given that based on the
results, the mean span for those who took the test was 11 with
a standard deviation of 1, we selected those participants within
the limited range of 10-12.

The Edinburgh Inventory of Handedness

The Edinburgh inventory of handedness (Oldfield, 1971), as
a measure of hand laterality, was used to select right-handed
individuals. The inventory includes 10 questions about writing,
drawing, throwing, using scissors, using a toothbrush, using a
knife (without a fork), using a spoon, using a broom (upper
hand), striking a match, and opening a box, along with two
supplementary questions: “which foot do you prefer to kick
with?” and “which eye do you use when using only one?”
According to the scale, the participants who did more than
two of the mentioned activities with their left hand were
excluded from the study.

Stimulus Materials (Vocabulary ltems)

In order to choose the six vocabulary items, a list of 48 words
(along with their Persian translation) which were the names of
some edible things, including fruits, plants, and vegetables, was
culled and put into the emotioncy scale (Borsipour, 2016). It
should be mentioned that the translations of the words were
not cognates in the L1 of the participants. Then the scale was

Sorrel

Longan

Rambutan

FIGURE 2 | The six selected vocabulary items. Images reproduced with
permission from www.pinterest.com.

randomly administered to 150 respondents (87 females and 63
males), who were different from the main participants of the
study. Finally, six words of which 95% of the respondents had
no prior knowledge, were selected for the MSI. The words were
capet, longan, sorrel, salak, rambutan, and quinoa (Figure 2).

Procedure

The Sentence Acceptability Judgment Task

A sentence acceptability judgment task was constructed
according to a framework presented by Hagoort et al. (2004),
Hald et al. (2006), and Kos et al. (2012), using Psychophysics
Toolbox Version 3 (PTB-3) for MATLAB (version 2015a,
The MathWorks, MA, United States). The task required the
participants to judge the acceptability of the sentences they
saw word by word on the screen. The six instructed vocabulary
items were embedded in a number of 144 sentences (72 sentence
pairs with 3-8 words each). Each pair comprised acceptable
and unacceptable conditions of a sentence: a non-violated
correct sentence (Co) and a sentence with pragmatic violation
(Pr). In order to avoid conditioning, 72 unrelated sentences
of similar length, complexity, and structure (36 correct and
36 pragmatically violated), including the names of animals,
fruits, and objects, were added as fillers, making 216 sentences
in total (Table 1). Each sentence pair was identical except for
one word only (ie., the critical word), which appeared at the
sentence-final position. The critical words were matched across
the two conditions in terms of average length in characters, word

TABLE 1 | Example Sentences of the two different conditions in the sentence
pairs in addition to the filler sentences.

Sentence type Condition Example sentences
Target Correct A salak looks like a fig.

Pragmatically violated A salak looks like a cherry.
Filler Correct A monkey has a tail.

Pragmatically violated A monkey has a horn.

The critical words are in italics. The target words are boldfaced.
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class, bigram frequency, and cloze probability (checked by two
native speakers).

The task consisted of three 10-min experimental blocks
separated by two short breaks. In each block, each sentence was
presented word by word in the center of the computer screen
(Figure 3). The words were boldfaced in black lower case Times
New Roman letters with 58-point font size against a light gray
background. The first word of each sentence was capitalized, and
the final word of each sentence was presented with a period.
The viewing distance was about 100 cm for each participant.
Each experimental block started with a 600 ms baseline before
the stimulus onset. Each word was presented for 750-850 ms
(randomly varied to avoid the predictability of the response time
(RT) for participants in terms of their reaction times) followed
by a blank screen for 300 ms as an inter-stimulus interval (before
the appearance of the next word). After the final word, there was a
blank screen for 2800 ms in which the participants were supposed
to decide on the truthfulness of the sentences by pressing a key.
They were asked to press the right arrow key on the computer
keyboard if the sentence was correct, the down arrow key if the
sentence was pragmatically wrong, and press no key if they did
not know the response. After the response window, an eye image

was displayed in the center of the screen for 3000 ms, allowing
the participants to move their eyes and blink intentionally to
prevent eye fatigue. There was a 300-ms blank page between the
eye disappearance and the start of the next trial.

The Instruction

The data collection was split into pre-experimental (ie.,
instruction) and experimental (i.e., ERP recording) phases.
During the pre-experimental phase, each participant learned
the six vocabulary items through the MSI. For the purpose
of the instruction, along with the real fruits and vegetables, a
PowerPoint presentation, which contained the name and some
different pictures of the items, and a photo booklet were used
to make it similar to a classroom environment. The participants
received sensory instruction through inner emotioncy, which is
the integration of auditory, visual, kinesthetic, smell, and taste,
for the six words. The same amount of time was allocated
to the instruction of each word. The whole instruction took
approximately 20 min. Table 2 presents a sample instruction
of one of the words and the information transferred to
the participants.

600 ms baseline

Ready

300 ms
inter-stimulus interval

750-850 ms

300 ms
inter-stimulus inte

750-850 ms
salak

looks

Correct sentence: press ——» key

Pragmatically violated sentence: press

FIGURE 3 | Screen simulations and temporal sequence of an experimental block of the sentence acceptability judgment task.

rval

300 ms
inter-stimulus interval

750-850 ms

lkey ];
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inter-stimulus interval

. 750-850 ms
like
300 ms
inter-stimulus interval

750-850 ms

300 ms
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750-850 ms
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2800 ms
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3000 ms
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TABLE 2 | A sample instruction for an involved word (using a combination of auditory, visual, and tactile/kinesthetic, olfactory, and gustatory senses).

Salak (the participants had a salak with a plate and a knife to cut and smell. The
instructor was providing the necessary information about the fruit at the same
time).

Look at this fruit. This is a Salak. Salak has an alternative name which is “snake
fruit.” Guess why. Aha ... because ... you see. .. the skin looks like that of a
snake, doesn't it? The skin is very thin but inedible. It is brown like a walnut. You
see. .. the shape is almost like a fig. Tell me about the size. .. as you see it is as
big as a lemon. Now peel it very gently. Try not to hurt the flesh. A salak has
three big lobes. The lobes look like garlic. Does the fruit have any seeds? Cut
the lobes to find it if any. .. Aha you see. .. There is a seed in one of the lobes
only. How about the smell? Tasty? Taste it. It is very juicy.

After the instruction, the participants of G1 directly went
for the ERP recording, yet the participants of G2 received two
audio-visual repetitions for each word. For the first repetition,
the participants of G2 were asked to look at the real objects
on the desk and repeat the names after the instructor when
the instruction was almost over. For the second repetition, they
went through the same procedure (i.e., repetition) 15 min later
when they had the EEG cap on. There was a time interval of
15 min between the second repetition and the ERP experiment,
during which the participants went through a practice block of
the task (see section “Electroencephalography Recording”) and
got ready for the recording. According to Cepeda et al. (2006),
the lag between the repetitions and the retention interval need to
approximately match for optimal memory performance.

Electroencephalography Recording

The participants were tested individually in a sound-attenuated
and dimly illuminated room. Prior to the main experiment, they
went through a practice block of 20 items to get acquainted with
the task requirements.

The EEG was recorded from 23 active Ag/AgCl-sintered
electrodes mounted on an elastic electrode cap (8. GAMMAcap
from g.tec medical engineering GmbH). The electrodes were
placed according to the 10-20 international system of the
American Electroencephalographic Society over midline sites at
Fz, FCz, Cz, Pz, and Oz; frontal sites at AF3, AF4, F3, F4, F7,
and F8; fronto-central sites at FC3 and FC4; fronto-temporal
sites at FT7 and FT8; central sites at C3 and C4; parietal sites
at P3, P4, P7, and P8; and occipital sites at PO7 and PO8.
The optimal electrode arrangement was determined according to
similar studies in the field (e.g., Salmon and Pratt, 2002; Hagoort
et al,, 2004; Van Berkum et al., 2005; Hald et al., 2006). All
electrodes were referenced to the left mastoid and re-referenced
to the average of the left and right mastoids. Vertical and
horizontal eye movements were monitored via three additional
electrodes placed above and below the left eye and on the left
outer canthus. Electrode impedances were kept below 5 kQ. The
EEG and EOG signals were digitized online with a sampling
frequency of 250 Hz and were amplified using the 32-channel
wireless g.Nautilus EEG system (gtec, Austria), with a bandpass
filter between 0.1 and 70 Hz and a notch filter of 50 Hz.

Data Analysis

All recorded EEG signal data were imported into MATLAB
(MathWorks, 2015b). To analyze the waveforms, MATLAB along
with the EEGLAB (an extension of MATLAB software) were
used. The EEG data were bandpass filtered between 0.5 and

60 Hz. Afterward, the data were re-referenced to the mean of
the linked mastoids. Poor EEG channels were replaced with
their interpolated version applied to the remaining channels. No
more than 2 channels were interpolated for each participant,
with the majority of the interpolated channels positioned at
parieto-occipital and occipital sites. High amplitude eye blinks
and muscle artifacts were then removed using the Artifact
Subspace Reconstruction (ASR) algorithm from the EEGLAB.
The remaining high frequencies were eliminated using a low
pass filter with a cut-off frequency of 25 Hz. Next, epochs from
—200 to 1100 ms, with respect to the onset of the critical word,
were segmented to a 200 ms pre-onset baseline. A linear detrend
algorithm (using the 200 ms before the stimulus onset to 3 s
after) was applied to the epoched data to further remove drifts.
Noisy epochs with potentials exceeding +70 pv were rejected.
Finally, all remaining trials (see Table 3 for the descriptive
statistics) were averaged.

For the critical words of the sentences, N400 was analyzed.
Based on the findings of the previous literature (e.g., Danko et al.,
2014; Yang et al., 2014; Molinaro et al., 2016; Volz et al,, 2019),
the N400 component was quantified as the mean amplitude in a

TABLE 3 | Descriptive statistics for the number of averaged epochs.

Condition Group Min Max Mean (out of 72 items) SD
Correct G1 49 59 55.68 1.23
G2 50 57 54.23 2.87
Pragmatically violated G1 50 60 56.01 0.85
G2 51 59 56.94 2.21

Overall there were 72 epochs to average for every condition of each group. Yet, we
only averaged the ones to which the participants gave right answer.

TABLE 4 | Descriptive statistics of response accuracy scores and response
times for G1and G2.

Linguistic condition Group? Mean (for 72 items) SD

Response accuracy Correct G1 59.05 5.64
G2 58.85 6.86

Pragmatically violated G1 60.80 7.38

G2 61.95 5.40

Correct G1 0.96 0.21

G2 0.96 0.25

Response time (s)  Pragmatically violated G1 0.99 0.22
G2 0.99 0.24

aN = 20.
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FIGURE 4 | (A) Grand-average (N = 20 per group) ERPs time-locked to the onset of the critical word for the correct (Cor) and pragmatically violated (Prag)
conditions in G1 and G2 at F3/4, P3/4, and Cz as sample locations. (B) The topographic maps show the distribution of the N40O for both groups regarding both
conditions. (C) The bar plots show no significant difference between the two groups with regard to correct (pink) and pragmatically violated sentences (blue).

TABLE 5 | Bayesian repeated measures model comparison for the N40O.

Models P(M) P(M| data) BFm BF 4o Error %
Electrode + condition 0.05 0.70 42.93 1.00

Electrode + condition + group 0.05 0.17 3.87 0.25 2.48
Electrode + condition + group + condition x group 0.05 0.1 2.41 0.16 3.86
Electrode + condition + group + electrode x group 0.05 2.41e-5 4.34e—-4 3.42e—5 2.37
Electrode + condition + group + electrode x group + condition x group 0.05 1.77e-5 3.18e—4 2.51e—-5 8.90
Electrode + condition + electrode x condition 0.05 1.19e—-5 2.14e—4 1.69e—5 2.31
Electrode + condition + group + electrode x condition 0.05 3.15e—6 5.67e—5 4.47e—6 3.93
Electrode + condition + group + electrode x condition + condition x group 0.05 2.39e—6 4.30e—5 3.39e—6 11.57
Electrode + condition + group + electrode x condition + electrode x group 0.05 4.55e—10 8.19e—9 6.45e—10 3.92
Electrode 0.05 3.98e—10 7.17e—-9 5.66e—10 2.03
Electrode + condition + group + electrode x condition + electrode x group + condition x group 0.05 3.16e—10 5.70e—9 4.49e—10 5.04
Electrode 4+ Group 0.05 9.95e—11 1.79e—9 1.41e—10 215
Electrode + condition + group + electrode x condition + electrode x group + condition x group 0.05 3.13e—14 5.64e—13 4.45e—14 3.00
+ electrode x condition x group

Electrode + group + electrode x group 0.05 1.27e—-14 2.29e—13 1.80e—14 2.31
Condition 0.05 9.08e—101 1.63e—99 1.28e—-100 2.53
Condition 4 group 0.05 1.97e—101 3.55e—100 2.80e—101 2.31
Condition + group + condition x group 0.05 7.56e—102 1.36e—100 1.07e-101 2.80
Null model (including subject) 0.05 2.52e—107 4.55e—106 3.58e—107 2.01
Group 0.05 5.72e—108 1.03e—106 8.12e—108 2.26
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latency window of 300-550 ms after the onset of the critical word
and relative to a 200 ms baseline.

For the behavioral data analysis, a one-way between-
groups analysis of variance (ANOVA) was performed to
examine the main effect of repetition on the participants
acceptability judgment of the correct and pragmatically
violated sentences. For the ERP data analysis, as to the
main effect of repetition, a multivariate analysis of variance
(MANOVA) along with a Bayesian Repeated Measures ANOVA
were run to test for the null hypothesis. All the statistical
procedures were computed using an alpha level of 0.05, and
to reduce the chance of a Type 1 error, Bonferroni adjustment
was applied.

RESULTS

Behavioral Results
Descriptive statistics of response accuracy (RA) scores and RTs
for G1 and G2 are given in Table 4.

A one-way between-groups ANOVA was performed to
examine the main effect of repetition on the participants
acceptability judgment of the correct and pragmatically violated
sentences. The results of Levenes test for homogeneity of
variances showed that the assumption of homogeneity of variance
was not violated (p > 0.05). The difference between the two
groups did not reach significance regarding the main effect of
repetition on RA in terms of both correct [F(1,38) = 0.21, p = 0.92,
nf, = 0.14] and pragmatically violated [F(1,38) = 0.32, p = 0.58,
1; = 0.18] conditions.

Similarly, the results of RTs failed to show a significant
difference between G1 and G2 in the amount of time it took them
to judge the truthfulness of the sentences in terms of either of the
conditions, that is, correct [F(1,38) = 0.33, p = 0.97, nf, =0.21]
and pragmatically violated [F(1,38) = 0.19, p = 0.89, nf, =0.19].

Event-Related Brain Potential Results

At the next step, we analyzed the participants’ brain activity,
recorded during the task, to find out whether they were in
line with the behavioral results. Figure 4 shows grand-average
ERPs time-locked to the onset of the critical word for the
correct and pragmatically violated conditions in G1 and G2
at F3, F4, P3, P4, and Cz as sample electrode sites from
the 23 inspected locations on the scalp. The grand-average
waveforms for G1 and G2 showed different neural correlates of
sentence processing, including a broadly distributed negative-
going deflection (representing the N400) starting at about 300 ms
after the onset of the critical word peaking at 400 ms. To find
the location of the maximum N400 amplitude, we grouped
the 23 electrodes into three regions of interest (ROIs): anterior
(AF3/4, F3/4, F7/8, FT7/8, Fz), central (FC3/4, FCz, C3/4, Cz),
and posterior (P3/4, P7/8, Pz, PO7/8, Oz). The F test result
[F(2,78) =17.02, p = 0.000; nf) = 0.30] revealed that the negativity
in the anterior areas (M = 1.73 pv) was significantly larger
than that of the central (M = 2.98 v) and posterior regions
(M =3.97 ).

Consequently, the two groups were compared on the N400
effect at the 23 electrodes. To this end, a one-way between-
groups MANOVA was run to investigate group differences in the
N400 mean amplitude in terms of the two linguistic conditions
(i.e., correct and pragmatically violated). Preliminary assumption
testing noted no violations of normality and homogeneity of
variance-covariance matrices (p > 0.05). The multivariate effect
of group regarding the N400 mean amplitudes signaled no
significant effect for repetition in terms of the groups [F(8,
31) = 0.39, p = 0.97; Wilks’ Lambda = 0.40; nIZ, = 0.60].

To ensure the lack of difference between the mean amplitudes,
the Bayesian Repeated Measures ANOVA [factors: electrode (23),
condition (2); between-subject factor: group (Gl & G2)] was
used. As Tables 5, 6 show, Bayesian analyses support the null
hypothesis, indicating no main or interaction effect of the group
(i.e., repetition).

DISCUSSION

Different studies reinforce that sentence comprehension is
influenced by various factors, including MSI (Pishghadam et al.,
2020, 2021; Shayesteh et al., 2020; Boustani et al., 2021). Given
that this type of instruction is believed to activate several
regions of the brain, it is considered one of the most effective
ways of teaching. In order to explore if this whole-brain
instruction technique may further improve learners’ L2 sentence
comprehension, if it is followed by two vocabulary repetitions, we
adopted a neurocognitive approach and used the ERP method.
The overall behavioral (RA & RT) and electrophysiological
findings of the study supported our preliminary hypothesis
that, unlike Jajarmi et al’s (2020) findings, two repetitions
may not actually boost the L2 vocabulary knowledge obtained
through the MSI. To teach L2 vocabulary items to adults
mainly, teachers generally adopt a unisensory approach (audition
only), representing what Shayesteh et al. (2019) refer to as thin
education, or integrate auditory and visual senses (bisensory
instruction) and disregard senses of touch, taste, and smell
due to limited time and instructional facilities. The influence
of vocabulary repetition for this type of learning may not
probably be analogous to the one following the MSI Thus,
confirming Nation’s (2001, p. 115) proposition that “the nature
of the original learning” determines later retrieval, we suggest
that the nature of instruction and learning modulates, to

TABLE 6 | Analysis of effects.

Effects P(incl) P(excl) P(incl| data) P(excl| data) BFjy
Electrode 073 0.26 1.00 0.00 )
Condition 073 0.26 1.00 4.98e—10  7.16e+8
Group 0.73 0.26 0.29 0.70 0.15
Electrode x condition 0.31 0.68 1.74e-5 1.00 3.78e—5
Group x electrode 0.31 0.68 4.18e-5 1.00 9.06e—5
Group x condition 0.31 0.68 0.11 0.88 0.29
Group x electrode 0.05 0.94 3.13e—14 1.00 5.64e—13

x condition
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a considerable extent, the effect of subsequent instructional
practices — like vocabulary repetition - employed to deepen
student learning. Consequently, unlike the studies reporting that
learning requires multiple repetitions (e.g., Webb, 2007), we put
forward that the (two)repetition effect following multisensory
instructional practices seems to be ineffective on L2 sentence
comprehension. The justification may probably have its roots
in the neurophysiological mechanism underlying the process of
learning through multiple senses. The knowledge of words builds
up through sensory experiences. That is, different kinds of input
that enter the brain through different modalities cumulate and
form a comprehensive whole (Shams and Seitz, 2008; Katai,
2011). Throughout this process, greater sensory information
gateways and neural networks are activated, and more extended
areas of the brain (including sensory-specific and multisensory
convergence zones) are engaged (Driver and Noesselt, 2008;
Goswami, 2008). Repetition, on the other hand, reinforces the
neural connections across the synapses, strengthening the link
between form and meaning (Gathercole and Baddeley, 1990),
and adds to the quality of knowledge (Nation, 2001), which,
in fact, facilitates later retrieval and comprehension. However,
given that activating a small proportion of neurons in large
scale networks may not affect the network output (Parker,
2010), we assume that the effect of two repetitions, with a
short delay period, is so subtle that it does not modify the
extensive network of neurons activated through the multiple
senses approach.

Holding the view that senses may have a profound impact
on vocabulary learning and sentence comprehension, we intend
to suggest that, rather than challenging the irrefutable role
of repetition as a step forward in language learning, the
substantial role of senses in this process needs to be underlined,
more than the past, by incorporating sensory-based models,
such as emotioncy (Pishghadam et al, 2017; Karami et al,
2019; Makiabadi et al., 2019), into the regular curriculum.
Such models lead the old multisensory movement toward
entering a new phase which may open up new vistas for
teachers and educators. Despite the time-consuming nature
of multisensory education, it is strongly recommended that
teachers make use of senses in their teaching practices, believing
that the considerable merits compensate for the extra efforts
exerted by teachers. Another pedagogical implication of the
current study could be that two vocabulary repetitions seem
redundant after multisensory learning, as opposed to bisensory
learning (Jajarmi et al., 2020), since we witnessed no significant
change between the cognitive reactions of the two groups.
However, raising the number of repetitions may perhaps
produce very different results. Therefore, repetition should not
be entirely overlooked; instead, it should be more carefully
probed and applied.

REFERENCES

Allan, D. (1992). The Oxford Quick Placement Test. Oxford: Oxford University
Press.

In the end, there are a few points that need to be taken into
careful consideration in future endeavors. First and foremost
is that, in addition to the effect of repetition happening
in close temporal succession, the effect of spaced repetition
with increasingly larger intervals on multisensory vocabulary
learning should be meticulously verified since it is believed
to produce improved long-term results (Rawson and Kintsch,
2005). Therefore, spacing of the repetitions may allow for
probable differences in later performance, generating different
results. Moreover, given that the task we used in this study
checked the participants’ receptive vocabulary knowledge only,
further research is required to investigate the effect of two
repetitions on productive vocabulary knowledge as well. Last
but not least, as a complementary action, future studies need
to compare the cognitive processes underlying repetition after
bisensory and MSI. It is needless to say that increasing the sample
size may lead to more reliable conclusions.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ferdowsi University of Mashhad Ethics
Committee. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

RP conceived and designed the experiments. HJ, SS, and AK
performed the experiments. HJ and AK analyzed the data. RP, HJ,
SS, and AK contributed to reagents, materials, and analysis tools.
HJ, SS, and HN wrote the manuscript. RP and HN reviewed and
edited the manuscript. All authors contributed to the article and
approved the submitted version.

FUNDING

This work was supported by the Iran’s National Elites Foundation
(INEF), the Cognition and Sensory Emotion Lab, Ferdowsi
University of Mashhad, and a grant-in-aid of research from the
Cognitive Sciences and Technologies Council (CSTC) in 2016
(Code 4251).

Amir Kassim, A., Rehman, R., and Price, ]. M. (2018). Effects of modality and
repetition in a continuous recognition memory task: repetition has no effect on
auditory recognition memory. Acta Psychol. 185, 72-80. doi: 10.1016/j.actpsy.
2018.01.012

Frontiers in Psychology | www.frontiersin.org

January 2022 | Volume 13 | Article 707234


https://doi.org/10.1016/j.actpsy.2018.01.012
https://doi.org/10.1016/j.actpsy.2018.01.012
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Pishghadam et al.

Multisensory Instruction and Sentence Comprehension

Baines, L. (2008). A Teacher’s Guide to Multisensory Learning: Improving Literacy
by Engaging the Senses. Alexandria, VA: Association for Supervision and
Curriculum Development.

Bookheimer, S. (2002). Functional MRI of language: new approaches to
understanding the cortical organization of semantic processing. Annu. Rev.
Neurosci. 25, 151-188.

Borsipour, B. (2016). Emotioncy and Willingness to Read: A Case of Iranian EFL
Learners. Ph.D. thesis. Mashhad: Ferdowsi University of Mashhad.

Boustani, N., Pishghadam, R., and Shayesteh, S. (2021). Multisensory input
modulates P200 and L2 sentence comprehension: a one-week consolidation
phase. Front. Psychol. 12:746813. doi: 10.3389/fpsyg.2021.746813

Brown, C. M., and Hagoort, P. (eds) (1999). The Neurocognition of Language.
Oxford: Oxford University Press.

Cepeda, N. J., Pashler, H., Vul, E., Wixted, J. T., and Rohrer, D. (2006). Distributed
practice in verbal recall tasks: a review and quantitative synthesis. Psychol. Bull.
132, 354-380. doi: 10.1037/0033-2909.132.3.354

Chen, C., and Truscott, J. (2010). The effects of repetition and L1 lexicalization
on incidental vocabulary acquisition. Appl. Linguist. 31, 693-713. doi: 10.1093/
applin/amq031

Dambacher, M., Kliegl, R., Hofmann, M., and Jacobs, A. M. (2006). Frequency and
predictability effects on event-related potentials during reading. Brain Res. 1084,
89-103. doi: 10.1016/j.brainres.2006.02.010

Danko, S. G., Boytsova, J. A., Solovjeva, M. L., Chernigovskaya, T. V., and
Medvedev, S. V. (2014). Event-related brain potentials when conjugating
Russian verbs: the modularity of language procedures. Hum. Physiol. 40, 237-
243. doi: 10.1134/50362119714030050

Dapretto, M., and Bookheimer, S. Y. (1999). Form and content: dissociating syntax
and semantics in sentence comprehension. Neuron 24, 427-432. doi: 10.1016/
50896-6273(00)80855-7

Driver, J., and Noesselt, T. (2008). Multisensory interplay reveals crossmodal
influences on ‘sensory-specific’ brain regions, neural responses, and judgments.
Neuron 57, 11-23. doi: 10.1016/j.neuron.2007.12.013

Embick, D., Marantz, A., Miyashita, Y., O'Neill, W., and Sakai, K. L. (2000).
A syntactic specialization for Broca’s area. Proc. Natl. Acad. Sci. U.S.A. 97,
6150-6154. doi: 10.1073/pnas.100098897

Gathercole, S. E., and Baddeley, A. D. (1990). The role of phonological memory
in vocabulary acquisition: a study of young children learning new names. Br. J.
Psychol. 81, 439-454. doi: 10.1111/.2044-8295.1990.tb02371.x

Gillam, R. B. (2002). The role of working memory in vocabulary development.
Perspect. Lang. Learn. Educ. 9,7-11.

Goswami, U. (2008). Principles of learning, implications for teaching: a cognitive
neuroscience perspective. J. Philos. Educ. 42, 381-399. doi: 10.1111/.1467-9752.
2008.00639.x

Hagoort, P., Hald, L., Bastiaansen, M., and Petersson, K. M. (2004). Integration of
word meaning and world knowledge in language comprehension. Science 304,
438-441.

Hald, L. A., Bastiaansen, M. C., and Hagoort, P. (2006). EEG theta and gamma
responses to semantic violations in online sentence processing. Brain Lang. 96,
90-105. doi: 10.1016/j.band].2005.06.007

Henson, R. N. A. (2003). Neuroimaging studies of priming. Prog. Neurobiol. 70,
53-81. doi: 10.1016/s0301-0082(03)00086-8

Hidalgo, M. A., and Garcia Mayo, M. P. (2021). The influence of task repetition
type on young EFL learners’ attention to form. Lang. Teach. Res. 25, 565-586.
doi: 10.1177/1362168819865559

Hintzman, D. L. (1970). Effects of repetition and exposure duration on memory.
J. Exp. Psychol. 83, 435-444. doi: 10.1037/h0028865

Hockings, C. (2010). Inclusive Learning and Teaching in Higher Education: A
Synthesis of Research. New York, NY: Higher Education Academy.

Horst, J. S. (2013). Context and repetition in word learning. Front. Psychol. 4:149.
doi: 10.3389/fpsyg.2013.00149

Horst, M., Cobb, T., and Meara, P. (1998). Beyond a clock orange: acquiring second
language vocabulary through reading. Read. Foreign Lang. 11, 207-223.

Jajarmi, H., Pishghadam, R., and Moghimi, S. (2020). Barrasi tedade moasere
tekrare vaje dar yadgiriye vajegane zabane englisi be onvane zabane khareji
[Investigating the effective number of word repetitions on learning the
vocabulary of English as a foreign language]. Lang. Transl. Stud. 54,
1-26.

Karami, M., Pishghadam, R., and Baghaei, P. (2019). A probe into EFL learners’
emotioncy as a source of test bias: insights from differential item functioning
analysis. Stud. Educ. Eval. 60, 170-178. doi: 10.1016/j.stueduc.2019.01.003

Kartchava, E., and Nassaji, H. (2019). The role of task repetition and learner self-
assessment in technology-mediated task performance. Int. J. Appl. Linguist. 170,
180-203. doi: 10.1075/itl.19013.kar

Katai, Z. (2011). Multi-sensory method for teaching-learning recursion. Comput.
Appl. Eng. Educ. 19, 234-243. doi: 10.1002/cae.20305

Kos, M., Van den Brink, D., and Hagoort, P. (2012). Individual variation in the
late positive complex to semantic anomalies. Front. Psychol. 3:318. doi: 10.3389/
fpsyg.2012.00318

Kutas, M., and Federmeier, K. D. (2000). Electrophysiology reveals semantic
memory use in language comprehension. Trends Cogn. Sci. 4, 463-470. doi:
10.1016/S1364-6613(00)01560- 6

Kutas, M., and Federmeier, K. D. (2011). Thirty years and counting: finding
meaning in the N400 component of the event-related brain potential (ERP).
Annu. Rev. Psychol. 62, 621-647. doi: 10.1146/annurev.psych.093008.131123

Laufer, B., and Rozovski-Roitblat, B. (2011). Incidental vocabulary acquisition: the
effects of task type, word occurrence and their combination. Lang. Teach. Res.
15, 391-411.

Liu, S. (2018). Review on incidental vocabulary acquisition through reading.
Theory Pract. Lang. Stud. 8,702-711. doi: 10.17507/tpls.0806.22

Maccotta, L., and Buckner, R. L. (2004). Evidence for neural effects of repetition that
directly correlate with behavioral priming. J. Cogn. Neurosci. 16, 1625-1632.
doi: 10.1162/0898929042568451

Makiabadi, H., Pishghadam, R., Naji Meidani, E., and Khajavy, G. H. (2019).
Examining the role of emotioncy in willingness to communicate: a structural
equation modeling approach. Rev. Psicodiddct. 24, 120-130.

Massaro, D. W. (2004). “From multisensory integration to talking heads and
language learning,” in The Handbook of Multisensory Processes, eds G. A.
Calvert, C. Spence, and B. E. Stein (Cambridge, MA: Massachusetts Institute
of Technology), 311-332. doi: 10.1007/s00426-005-0031-5

McRae, K., Hare, M., Elman, J. L., and Ferretti, T. R. (2005). A basis for generating
expectancies for verbs from nouns. Mem. Cogn. 33, 1174-1184. doi: 10.3758/
bf03193221

Molinaro, N., Su, J. J., and Carreiras, M. (2016). Stereotypes override grammar:
social knowledge in sentence comprehension. Brain Lang. 155, 36-43. doi:
10.1016/j.bandl.2016.03.002

Montessori, M. (1912). The Montessori Method. New York, NY: Cambridge Press.

Mulligan, N. W, and Peterson, D. J. (2013). The negative repetition effect. J. Exp.
Psychol. 39, 1403-1416. doi: 10.1037/a0031789

Nation, I. S. (2001). Learning Vocabulary in Another Language. Cambridge:
Cambridge Press.

Nation, I. S. (2015). Principles guiding vocabulary learning through extensive
reading. Read. Foreign Lang. 27, 136-145.

Nelson, T. O. (1977). Repetition and depth of processing. J. Verb. Learn. Verb.
Behav. 16, 151-171. doi: 10.3758/BF03213234

Newman, A. J., Tremblay, A., Nichols, E. S., Neville, H. J., and Ullman, M. T.
(2012). The influence of language proficiency on lexical semantic processing
in native and late learners of English. J. Cogn. Neurosci. 24, 1205-1223. doi:
10.1162/jocn_a_00143

Oldfield, R. C. (1971). The assessment and analysis of handedness: the Edinburgh
inventory. Neuropsychologia 9, 97-113. doi: 10.1016/0028-3932(71)90067-4

Parker, D. (2010). Neuronal network analyses: premises, promises and
uncertainties. Philos. Trans. R. Soc. B Biol. Sci. 365, 2315-2328.
doi: 10.1098/rstb.2010.0043

Payne, B. R,, Stites, M. C., and Federmeier, K. D. (2019). Event-related brain
potentials reveal how multiple aspects of semantic processing unfold across
parafoveal and foveal vision during sentence reading. Psychophysiology 56,
1-15. doi: 10.1111/psyp.13432

Peters, E. (2014). The effects of repetition and time of post-test administration on
EFL learners’ form recall of single words and collocations. Lang. Teach. Res. 18,
75-94. doi: 10.1177/1362168813505384

Peterson, D. J., and Mulligan, N. W. (2012). A negative repetition effect in episodic
memory. J. Exp. Psychol. 38, 1786-1791. doi: 10.1037/a0028220

Phaf, R. H. (2012). Learning in Natural and Connectionist Systems: Experiments and
a Model. Berlin: Springer.

Frontiers in Psychology | www.frontiersin.org 112

January 2022 | Volume 13 | Article 707234


https://doi.org/10.3389/fpsyg.2021.746813
https://doi.org/10.1037/0033-2909.132.3.354
https://doi.org/10.1093/applin/amq031
https://doi.org/10.1093/applin/amq031
https://doi.org/10.1016/j.brainres.2006.02.010
https://doi.org/10.1134/s0362119714030050
https://doi.org/10.1016/s0896-6273(00)80855-7
https://doi.org/10.1016/s0896-6273(00)80855-7
https://doi.org/10.1016/j.neuron.2007.12.013
https://doi.org/10.1073/pnas.100098897
https://doi.org/10.1111/j.2044-8295.1990.tb02371.x
https://doi.org/10.1111/j.1467-9752.2008.00639.x
https://doi.org/10.1111/j.1467-9752.2008.00639.x
https://doi.org/10.1016/j.bandl.2005.06.007
https://doi.org/10.1016/s0301-0082(03)00086-8
https://doi.org/10.1177/1362168819865559
https://doi.org/10.1037/h0028865
https://doi.org/10.3389/fpsyg.2013.00149
https://doi.org/10.1016/j.stueduc.2019.01.003
https://doi.org/10.1075/itl.19013.kar
https://doi.org/10.1002/cae.20305
https://doi.org/10.3389/fpsyg.2012.00318
https://doi.org/10.3389/fpsyg.2012.00318
https://doi.org/10.1016/S1364-6613(00)01560-6
https://doi.org/10.1016/S1364-6613(00)01560-6
https://doi.org/10.1146/annurev.psych.093008.131123
https://doi.org/10.17507/tpls.0806.22
https://doi.org/10.1162/0898929042568451
https://doi.org/10.1007/s00426-005-0031-5
https://doi.org/10.3758/bf03193221
https://doi.org/10.3758/bf03193221
https://doi.org/10.1016/j.bandl.2016.03.002
https://doi.org/10.1016/j.bandl.2016.03.002
https://doi.org/10.1037/a0031789
https://doi.org/10.3758/BF03213234
https://doi.org/10.1162/jocn_a_00143
https://doi.org/10.1162/jocn_a_00143
https://doi.org/10.1016/0028-3932(71)90067-4
https://doi.org/10.1098/rstb.2010.0043
https://doi.org/10.1111/psyp.13432
https://doi.org/10.1177/1362168813505384
https://doi.org/10.1037/a0028220
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Pishghadam et al.

Multisensory Instruction and Sentence Comprehension

Pishghadam, R. (2016). “Emotioncy, extraversion, and anxiety in willingness to
communicate in English,” in Proceedings of the 5th International Conference
on Language, Education, and Innovation, eds W. A. Lokman, F. M. Fazidah,
1. Salahuddin, and I. A. W. Mohd (London: Infobase Creation Sdn Bhd), 1-5.
doi: 10.1002/9781118784235.e€lt0980

Pishghadam, R., Baghaei, P., and Seyednozadi, Z. (2017). Introducing emotioncy
as a potential source of test bias: a mixed Rasch modeling study. Int. J. Test. 17,
127-140. doi: 10.1080/15305058.2016.1183208

Pishghadam, R., Daneshvarfard, F., and Shayesteh, S. (2020). Oscillatory neuronal
dynamics during L2 sentence comprehension: the effects of sensory enrichment
and semantic incongruency. Lang. Cogn. Neurosci. 36, 903-920. doi: 10.1080/
23273798.2021.1886312

Pishghadam, R., Jajarmi, H., and Shayesteh, S. (2021). Sense combinations
influence the neural mechanism of L2 comprehension in semantically violated
sentences: insights from emotioncy. J. Neurolinguist. 58:100962. doi: 10.1016/j.
jneuroling.2020.100962

Rawson, K. A., and Kintsch, W. (2005). Rereading effects depend on time of test.
J. Educ. Psychol. 97, 70-80. doi: 10.3389/fpsyg.2018.02517

Salmon, N., and Pratt, H. (2002). A comparison of sentence- and discourse-level
semantic processing: an ERP study. Brain Lang. 83, 367-383. doi: 10.1016/
$0093-934x(02)00507-2

Shams, L., and Seitz, A. R. (2008). Benefits of multisensory learning. Trends Cogn.
Sci. 12, 411-417. doi: 10.1016/j.tics.2008.07.006

Shayesteh, S., Pishghadam, R., and Khodaverdi, A. (2020). FN400 and LPC
responses to different degrees of sensory involvement: a study of sentence
comprehension. Adv. Cogn. Psychol. 16, 45-58. doi: 10.5709/acp-0283-6

Shayesteh, S., Pishghadam, R., and Moghimi, S. (2019). Extending the boundaries
of multisensory teaching: an introduction to the dual-continuum model of
sensorial education. Int. J. Innov. Creat. Change 4, 64-82.

Thalheimer, W. (2003). The Learning Benefits of Questions. Available online
at:  https://www.worklearning.com/wp-content/uploads/2017/10/Learning-
Benefits- of- Questions-2014-v2.0.pdf (accessed April 21, 2018).

Van Berkum, J. J., Brown, C. M., Zwitserlood, P., Kooijman, V., and Hagoort,
P. (2005). Anticipating upcoming words in discourse: evidence from ERPs
and reading times. J. Exp. Psychol. 31, 443-467. doi: 10.1037/0278-7393.31.
3.443

Van Strien, J. W., Verkoeijen, P. P. J. L., Van der Meer, N., and Franken, I. H. A.
(2007). Electrophysiological correlates of word repetition spacing: ERP and
induced band power old/new effects with massed and spaced repetitions. Int.
J. Psychophysiol. 66, 205-214. doi: 10.1016/}.ijpsycho.2007.07.003

Vidal, K. (2011). A comparison of the effects of reading and listening on incidental
vocabulary acquisition. Lang. Learn. 61, 219-258. doi: 10.1111/j.1467-9922.
2010.00593.x

Volz, K., Stark, R, Vaitl, D., and Ambach, W. (2019). Event-related potentials
differ between true and false memories in the misinformation paradigm. Int.
J. Psychophysiol. 135, 95-105. doi: 10.1016/j.ijpsycho.2018.12.002

Waring, R., and Takaki, M. (2003). At what rate do learners learn and retain new
vocabulary from reading a graded reader? Read. Foreign Lang. 15, 130-163.

Webb, S. (2007). The effects of repetition on vocabulary knowledge. Appl. Linguist.
28, 46-65. doi: 10.1093/applin/aml048

Wechsler, D. (1981). Wechsler Adult Intelligence Scale: WAIS-R Manual. New York,
NY: Harcourt Brace Jovanovich.

Xu, G., Zhong, W., Jin, H., and Mo, L. (2015). An ERP study on how subsequent
sentence context can influence previous world knowledge constraints.
J. Neurolinguist. 33, 96-103. doi: 10.1016/j.jneuroling.2014.09.003

Yang, J. C., Chi, L., Teichholtz, S., Schneider, A., Nanakul, R., Nowacki, R., et al.
(2014). ERP abnormalities elicited by word repetition in fragile X-associated
tremor/ataxia syndrome (FXTAS) and amnestic MCI. Neuropsychologia 63,
34-42. doi: 10.1016/j.neuropsychologia.2014.08.001

Zheng, X., and Lemhofer, K. (2019). The “semantic P600” in second language
processing: when syntax conflicts with semantics. Neuropsychologia 127, 131-
147. doi: 10.1016/j.neuropsychologia.2019.02.010

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 Pishghadam, Jajarmi, Shayesteh, Khodaverdi and Nassaji. 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.

Frontiers in Psychology | www.frontiersin.org 113

January 2022 | Volume 13 | Article 707234


https://doi.org/10.1002/9781118784235.eelt0980
https://doi.org/10.1080/15305058.2016.1183208
https://doi.org/10.1080/23273798.2021.1886312
https://doi.org/10.1080/23273798.2021.1886312
https://doi.org/10.1016/j.jneuroling.2020.100962
https://doi.org/10.1016/j.jneuroling.2020.100962
https://doi.org/10.3389/fpsyg.2018.02517
https://doi.org/10.1016/s0093-934x(02)00507-2
https://doi.org/10.1016/s0093-934x(02)00507-2
https://doi.org/10.1016/j.tics.2008.07.006
https://doi.org/10.5709/acp-0283-6
https://www.worklearning.com/wp-content/uploads/2017/10/Learning-Benefits-of-Questions-2014-v2.0.pdf
https://www.worklearning.com/wp-content/uploads/2017/10/Learning-Benefits-of-Questions-2014-v2.0.pdf
https://doi.org/10.1037/0278-7393.31.3.443
https://doi.org/10.1037/0278-7393.31.3.443
https://doi.org/10.1016/j.ijpsycho.2007.07.003
https://doi.org/10.1111/j.1467-9922.2010.00593.x
https://doi.org/10.1111/j.1467-9922.2010.00593.x
https://doi.org/10.1016/j.ijpsycho.2018.12.002
https://doi.org/10.1093/applin/aml048
https://doi.org/10.1016/j.jneuroling.2014.09.003
https://doi.org/10.1016/j.neuropsychologia.2014.08.001
https://doi.org/10.1016/j.neuropsychologia.2019.02.010
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

1' frontiers
in Psychology

ORIGINAL RESEARCH
published: 02 February 2022
doi: 10.3389/fpsyg.2022.816128

OPEN ACCESS

Edited by:
Olivia Lopez Martinez,
University of Murcia, Spain

Reviewed by:

Qiangian Pan,

The University of Hong Kong, Hong
Kong SAR, China

Mwarumba Mwavita,

Oklahoma State University,

United States

*Correspondence:
Tao Yang
yangtao@bnu.edu.cn

Specialty section:

This article was submitted to
Educational Psychology,

a section of the journal
Frontiers in Psychology

Received: 16 November 2021
Accepted: 10 January 2022
Published: 02 February 2022

Citation:

Tan Y, Fan Z, Wei X and Yang T (2022)
School Belonging and Reading
Literacy: A Multilevel Moderated
Mediation Model.

Front. Psychol. 13:816128.

doi: 10.3389/fpsyg.2022.816128

Check for
updates

School Belonging and Reading
Literacy: A Multilevel Moderated
Mediation Model

Yuting Tan, Zhengcheng Fan, Xiaoman Wei and Tao Yang*

Collaborative Innovation Center of Assessment Toward Basic Education Quality, Beijing Normal University, Bejjing, China

School belonging is of great significance to students’ physical and mental health
development, especially academic improvement. However, the mechanism of the
influence of school belonging on student academic achievement should be further
explored, especially reading performance. Based on ecological systems theory and
self-determination theory, the present research constructs a multilevel design to examine
a moderated mediation model in which school belonging as a level-1 predictor,
mastery goal orientation as a level-1 mediator and school disciplinary climate as a
level-2 moderator jointly impact reading literacy. Results of the study were based on
the questionnaires from 11,364 (5,455 girls and 5,909 boys) 15-year-olds nested in
332 schools in mainland China that participated in PISA 2018. The cross-sectional
analysis indicated that: (1) school belonging had a direct and positive effect on student
reading literacy; (2) the relationship between school belonging and reading literacy was
prominently mediated by mastery goal orientation; (3) both school disciplinary climate
level and strength could negatively moderate the latter half path of “school belonging —
mastery goal orientation — reading literacy.” Implications, limitations, and future research
directions are discussed.

Keywords: PISA 2018, school belonging, reading literacy, mastery goal orientation, school disciplinary climate

INTRODUCTION

Academic achievement is an important indicator to evaluate student learning status and the quality
of school education. Thus, the study of academic achievement and its influencing factors has always
been the general concern of the whole society (Poropat, 2009). Nowadays, increasing researchers
focus on the unique role of emotional factors in the cognitive development of students, such
as school belonging (Liu and Lu, 2011; Kiefer et al., 2015; Froiland et al., 2016; Okilwa, 2016;
Reynolds et al., 2017; Abdollahi and Noltemeyer, 2018; Korpershoek et al., 2019; Dixson, 2020;
Huang, 2020; Koyuncu and Firat, 2020; Li et al., 2020). A substantial body of studies conducted
in the last decade generally supported the point that school belonging is positively linked with
students’ learning motivation, mental resilience (Kim and Kim, 2013), growth mindset (Dixson,
2020), and academic success (Korpershoek et al., 2019), while significant negative relations with
school belonging and school dropout, absenteeism, violence and, bullying, etc., also were proved
(Gini et al., 2018; Korpershoek et al., 2019; Huang, 2020).

Despite prior research literature have established the positive relationship between a student’s
school belonging and academic achievement (Kiefer et al., 2015; Okilwa, 2016; Reynolds et al.,
2017; Abdollahi and Noltemeyer, 2018; Korpershoek et al., 2019; Huang, 2020), several theoretical
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voids remain. Firstly, domain specificity has been observed in a
lot of literature with specific effects of predictors (e.g., gender,
socioeconomic status) on different subject domains such as
science, reading, and math (Hinnant et al., 2009; Reynolds et al.,
2017). However, most existing studies focused on the impact of
school belonging on academic achievement that represented a
combination of several subjects (Okilwa, 2016; Abdollahi and
Noltemeyer, 2018; Dixson, 2020; Li et al., 2020), such as the
combination of mathematics, reading, and science (Li et al,
2020) or the combination of mathematics and reading (Okilwa,
2016). Additionally, some studies had also assessed this issue in
mathematics (Ho, 2005; Froiland et al.,, 2016; Reynolds et al.,
2017). Thus, there is a need to explore the possible different
relations between school belonging and academic outcomes in
other disciplinary domains, especially in reading. One reason is
that reading literacy is not only a foundation for achievement
in other subject areas within the educational system but also a
prerequisite for successful participation in most areas of adult life
(OECD, 2019; Koyuncu and Firat, 2020). Another is that reading
is considered to be a learning experience, which is infused with
more emotions compared with other subjects. Nevertheless, little
research had been done to focus on the role of emotional factors
in reading achievement (Hamedi et al., 2020; Zaccoletti et al.,
2020). To fill this gap, the first purpose of this study is to identify
the effect of school belonging on student reading performance
with a large-scale survey.

Secondly, previous studies have paid more attention to the
direct impact of school belonging on academic achievement (Ho,
2005; Liu and Lu, 2011; Okilwa, 2016; Reynolds et al., 2017;
Korpershoek et al, 2019; Dixson, 2020; Koyuncu and Firat,
2020), or regarded school belonging as a mediating variable
affecting academic outcomes by some variables (Froiland et al.,
2016; Huang, 2020; Li et al., 2020), but how and when school
belonging affect academic achievement is little known. Several
empirical investigations have shown that motivation has been a
dominant perspective to explain academic achievement. What’s
more, reading motivation can better explain the differences in
students’ reading comprehension than other variables (Rogiers
et al, 2020; Ma et al, 2021). Moreover, multiple prior
studies supported that school belonging can significantly predict
students’ learning motivation (e.g., mastery goal orientation)
(Neel and Fuligni, 2013; Korpershoek et al., 2019). For instance, a
meta-analysis showed that mastery goal orientation, considered
to be a proactive and spontaneous learning tendency, was
significantly correlated with school belonging, while other kinds
of motivations were not (Korpershoek et al., 2019). To the
best of the knowledge of the authors, the mediating effect of
mastery goal orientation between these two variables has not
yet been explored. Thus, another objective of this research is
to understand the internal mechanism of this issue, since this
could lead to comprehension of how emotional and motivational
factors are related to changes in reading achievement.

From the view of constructivism, the specific interaction
between learners and environmental factors influences learning
outcomes (Chi et al, 2018). For instance, Reynolds et al.
(2017) suggested that school climate and school identification
(connectedness, belonging, relatedness) are conceptualized as

distinct but related concepts and should be investigated in
the same model to explain academic development. Speaking
of the school environment, one of the key environmental
elements is the disciplinary climate (Cheema and Kitsantas,
2014, 2016; Sortker and Reimer, 2016; Chi et al., 2018),
which refers to the degree to which noise and disorder are
suppressed, teachers have more time to cover the curriculum
and use diverse teaching strategies, and students have time and
opportunities to concentrate on academic tasks (Cheema and
Kitsantas, 2014, 2016). And existing findings have revealed the
moderating effect of disciplinary climate on the relationships
between other variables and academic outcomes, such as
mathematics performance (Sortkeer and Reimer, 2016) and
science achievement (Chi et al., 2018), but no similar exploration
has been done in the reading context. In this sense, we also
need to understand the nature of the interaction between school
disciplinary climate and students’ internal elements to influence
reading literacy. As a result, the extant studies on the link
between school belonging and reading literacy will consider the
motivational mechanism and climatic boundaries.

Over the past few decades, school belonging has been
the most frequently investigated in the United States and
other Western countries (Kiefer et al.,, 2015; Froiland et al.,
2016; Okilwa, 2016; Reynolds et al., 2017; Abdollahi and
Noltemeyer, 2018; Korpershoek et al., 2019). However, the related
research conducted in the Eastern context is still very limited.
Considering the differences in cultural and administrative norms
between Western and Eastern contexts (Ning et al., 2015), it
thus remains unclear whether their theoretical and empirical
findings are generalizable to Eastern cultures. For example, in
China, cultivating high-performing, motivated, and well-behaved
learners now and for life is considered as a combined duty of
schooling, which is different from western school systems (Ning,
2020). Thus, we need to continue to study this issue deeper in
China to confirm the generalizability of the findings to other
cultural and geographic backgrounds. Therefore, this current
study aims to provide a deeper understanding of the internal
mechanism and conditional boundary underlying the association
between student school belonging and reading literacy in a
Chinese mainland sample of Programme for International
Student Assessment (PISA) 2018.

THEORETICAL FOUNDATIONS AND
HYPOTHESIS DEVELOPMENT

School Belonging and Reading Literacy

School belonging in educational settings is an important index
to evaluate the learning and life quality of students in schools
(Huebner, 2004). It has consistently been defined as “the extent
to which students feel personally accepted, respected, included,
and supported by others in the school social environment”
(Goodenow, 1993). According to the self-determination theory
(SDT), there are three basic psychological needs of individuals:
autonomy, competence, and relationship (Ryan and Deci, 2002),
in which relationship needs point out the individual’s need
for an interpersonal relationship. The sense of belonging is
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a basic psychological need of individuals (Korpershoek et al.,
2019). Consistent with this point, researchers have suggested that
students with a higher sense of belonging to school are more
likely to show positive psychological outcomes (Korpershoek
et al, 2019) and these positive psychological outcomes are
associated with academic success (Kiefer et al., 2015; Okilwa,
2016; Reynolds et al., 2017; Abdollahi and Noltemeyer, 2018;
Korpershoek et al., 2019), including Chinese students’ reading
literacy (Huang, 2020).

Although school belonging is often found to be associated
with academic achievement, there are some inconsistencies in
these findings (Froiland et al., 2016; Dixson, 2020; Koyuncu and
Firat, 2020), including Chinese students (Liu and Lu, 2011; Li
et al., 2020). For instance, Liu and Lu (2011) found that whether
in the initial state or the growth trajectories of the high school
transition period, urban public school students’ school belonging
could non-significantly predict the changes in their academic
achievement that was evaluated by the standardized composite
scores of Chinese, math, and English. And another study in
rural China also reported that school belonging did not predict
junior school students’ standardized scores of reading, math,
and science (Li et al., 2020). As mentioned above, a possible
reason for these inconsistent findings in the Chinese samples
may be due to the disciplinary differences among reading, math,
and science, which were overlooked by the use of combined
scores of several subjects. Sample representativeness can also
result in this inconsistency. To be specific, a sample was recruited
from two urban public high schools located in eastern China
(Liu and Lu, 2011) and another sample was represented a rural
area of southwestern China (Li et al., 2020), which limit the
generalizability of the findings to the whole education situation
of the Chinese mainland. Therefore, more empirical research that
used a more representative sample should be conducted to get a
coherent understanding of the direct effect of school belonging
on reading achievement in the Chinese context. Based on SDT
and literature analysis, the following assumption was made:

Hypothesis I: School belonging can significantly and positively
predict reading literacy.

Mastery Goal Orientation

Achievement goal orientation theory is considered as one of the
most crucial frameworks for understanding learning motivation
(Elliot, 1999, 2005), and is often used to predict students’ various
academic outcomes and comprehend their academic difficulties
(Patrick et al., 2011; Was et al., 2017; Diaconu-Gherasim et al.,
2019; Zheng et al.,, 2020). It is generally believed that there are
two different patterns: performance goal orientation and mastery
goal orientation (Dweek, 1986). Students who demonstrate
performance goal orientation believe that learning is to gain
high social comparison and external rewards (Elliot, 1999, 2005),
while students who tend to mastery goal orientation believe that
learning is to acquire new knowledge or skills, gain academic
recognition and achieve self-development (Patrick et al., 2011;
Was et al,, 2017). It can be seen from the above analysis that
students with mastery goals generally perform better in academic
assessment, and multiple empirical studies also support this point

(Shim et al., 2008; King and McInerney, 2016; Diaconu-Gherasim
et al., 2019; Korpershoek et al., 2019; Theis et al., 2020).

According to prior studies, students under high levels of
school belonging tend to prefer mastery goals, rather than
performance goals (Aerts et al, 2015; Korpershoek et al,
2019). And which is demonstrated by SDT, that is external
environmental factors influence individual behavior and mental
health (e.g., academic achievement) through the mediating effect
of internal psychological needs (Jang et al., 2009). Based on SDT
and the aforementioned research-derived relationships between
school belonging, mastery goal orientation, and academic
performance, we found ample evidence that indicated mastery
goal orientation could represent a potential mediating role
between school belonging and reading literacy. Therefore, the
following hypothesis was proposed:

Hypothesis 2: Mastery goal orientation mediates the link
between school belonging and reading literacy.

School Disciplinary Climate
Disciplinary climate is conceptualized as the perceptions that
students hold on the consistency of classroom rules and how
teachers address behavioral problems during class (Cheema and
Kitsantas, 2014). And the school disciplinary climate focuses
on school discipline and school order from the lens of school
members’ shared perceptions (Guo et al., 2018). Based on the
organizational psychology perspective, climate subsumes two
main aspects: climate level and climate strength (Schneider et al.,
2013). Climate level refers to the quality of climate, which can
be described as positive or negative; climate strength reflects the
consensus or agreement on individual perceptions, which can be
described as strong or weak (Schneider et al., 2002, 2013, 2017).
Accordingly, a positive effect of climate level is usually expected
when the climate strength is strong (Schneider et al., 2017).
Ecological systems theory also indicated that the school, as an
important environment in the microsystem, has an increasingly
strong influence on students (Bronfenbrenner, 1992). From
the perspective of evidence, most school disciplinary climate
studies have paid more attention to climate level and little
focus on climate strength (Guo et al., 2018). These studies
mainly supported the positive association between disciplinary
climate level and academic behavior (Arum and Velez, 2012;
Frempong et al, 2012; Cheema and Kitsantas, 2014; Ning
et al., 2015; Jenkins and Ueno, 2017; Chi et al., 2018; Guo
et al., 2018; Ning, 2019, 2020), including reading achievement
(Ning et al.,, 2015). Meanwhile, Guo et al. (2018) highlighted
the positive effect of disciplinary climate strength on student
reading performance. However, to the best knowledge of authors,
few studies have identified the impact of school disciplinary
climate on students’ academic achievement from the lens of both
climate level and climate strength. In addition, the moderating
effect of disciplinary climate has been found in the relationship
between other variables and learning outcomes (Sortkeer and
Reimer, 2016; Chi et al., 2018). For instance, Sortker and
Reimer (2016) found that the interaction between gender and
disciplinary climate significantly influences student mathematics
performance, and Chi et al. (2018) showed that disciplinary
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FIGURE 1 | Proposed moderated mediation model.

Reading literacy

climate could moderate the association between inquiry-based
science activities and student science achievement for both
genders. Based on the above findings of other disciplines, the
following hypothesis was raised in the reading context:

Hypothesis 3: School disciplinary climate level moderates the
indirect effect of school belonging and reading literacy through
mastery goal orientation.

Hypothesis 4: School disciplinary climate strength moderates
the indirect effect of school belonging and reading literacy
through mastery goal orientation.

To sum up, this study constructed a cross-level moderated
mediation model based on ecological systems theory and SDT
(see Figure 1). The research aimed to explore three main research
questions: (1) whether school belonging can directly predict
student reading literacy, (2) whether mastery goal orientation
has a mediating effect on the relationship between school
belonging and reading literacy, and (3) whether the school
disciplinary climate has a moderating effect on this mediating
model. Testing the above questions would help to clarify the
motivational mechanism (i.e., mastery goal orientation) and
conditional boundaries (i.e., school disciplinary climate level and
strength) underlying the association between school belonging
and reading literacy for Chinese mainland students, and provide
theoretical basis and empirical support for improving middle
school students’ reading literacy.

MATERIALS AND METHODS

Participants

PISA is a triennial international survey designed to evaluate
education systems worldwide by testing the skills and knowledge
of 15-year-old students, together with their background and non-
cognitive characteristics and school context. PISA 2018 is the
seventh test of the project and also provides multiple reference
standards for student evaluation by collecting relevant variables
of students’ families, teachers, and schools. In the two-stage

unequal probability sampling design adopted by PISA, a total of
362 schools were selected from Beijing, Shanghai, Jiangsu, and
Zhejiang provinces in China. At each sampled school, as many
as 35 students were randomly selected. After preliminary data
cleaning and weighting by PISA, 12058 (5,775 girls and 6,283
boys) students that represented 992,302 15-year-old students
in mainland China were remained. In addition, considering
the requirements of sufficient statistical power (Kreft and de
Leeuw, 1998; Kim and Hong, 2020), 30 schools with <30
students were excluded in this study so that each school has a
maximum of 35 students and a minimum of 30 students after
data cleaning. And the missing data on student-level measures
was also deleted for HLM analysis (Enders, 2010), resulting in a
total of 11,364 students from 332 schools (5,455 girls and 5,909
boys) were remained.

Measures

Reading Literacy

According to PISA 2018 reading framework, “reading literacy is
understanding, using, evaluating, reflecting on and engaging with
texts in order to achieve one’s goals, to develop one’s knowledge
and potential and to participate in society (OECD, 2019).” Based
on this definition, reading literacy assessment in PISA 2018
was developed by examining three cognitive processes, such as
locating information, understanding, evaluating, and reflecting
in both simple and multiple texts. Both multiple-choice and open
constructed-response items were used. To be clear, participants’
reading literacy was assessed in the official language of their
home country (here: Chinese). Ten plausible values of reading
literacy were displayed in the results of PISA 2018, in which
the results were standardized with an average value of 500 and
a standard deviation of 100 for OECD countries. In this study,
we showed the pooled results that used 10 plausible values for
reading literacy to analyze (OECD, 2009).

School Belonging
School belonging was represented by the level of acceptance,
respect, and support those students feel in their schools (OECD,
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2019), the BELONG index in the PISA 2018 student database.
This is a standardized index with an average value of zero and a
standard deviation of one for the OECD countries. Technically,
the BELONG index was calculated by averaging students’ levels
of agreement with six statements regarding their feelings in their
schools, such as “I make friends easily at school.” The response
scale ranges from 1 to 4, indicating from “strongly agree” to
“strongly disagree,” respectively. In addition, items 1, 4, and 6
were entitled reverse questions. And these items were reversed
so that a higher score corresponds to a higher level of school
belonging. The Cronbach’s raw a for BELONG in China is 0.84
and the McDonald’s w ;, for MASTGOAL in China is 0.84, which
indicates an acceptable level of internal consistency.

Mastery Goal Orientation

Mastery goal orientation was represented by the tendency to
mastery goals that students show in their study and life (OECD,
2019), the MASTGOAL index in the PISA 2018 student database.
This is a standardized index with an average value of zero
and a standard deviation of one for the OECD countries.
Technically, the MASTGOAL index was calculated by averaging
students’ levels of agreement with three statements regarding
their tendency to mastery goals, such as “My goal is to learn
as much as possible.” The response scale ranges from 1 to
5, indicating from “not at all true of me” to “extremely true
of me,” respectively. All items were positive so that a higher
score corresponds to a higher level of mastery goal orientation.
The Cronbach’s raw a for MASTGOAL in China is 0.72 and
the McDonald’s @ j, for MASTGOAL in China is 0.76, which
indicates an acceptable level of internal consistency.

School Disciplinary Climate
Disciplinary climate is measured by the extent to which students
miss learning opportunities due to disruptive behavior in
the reading classroom (OECD, 2019). In this study, school
disciplinary climate represented the average level of classroom
disciplinary climate in a school, with a higher score indicating
an orderly climate. The DISCLIMA index was calculated by
averaging students’ levels of agreement with five statements in
their reading lessons, such as “Students don’t listen to what the
teacher says.” The response scale ranges from 1 to 4, indicating
from “every lesson” to “never or hardly ever,” respectively. All
items were positive so that higher scores correspond to a better
disciplinary climate. The Cronbach’s raw o for DISCLIMA in
China is 0.89 and the McDonald’s w j, for DISCLIMA in China is
0.90, which indicates an acceptable level of internal consistency.
In addition to the aforementioned scales, the economic, social,
and cultural status index (ESCS) and GENDER which were
listed in PISA 2018 database, were used in the analyses. ESCS
is a standardized index with an average value of zero and a
standard deviation of one for the OECD countries. Three indices
were used in the construction of the ESCS index, including
the highest occupational status of parents (HISEI), the highest
educational level of parents in years of education (PARED),
and home possession (HOMEPOS). GENDER was coded as a
dummy variable with a value of 1 for girls (n = 5,455) and 0 for
boys (n = 5,909).

Analytical Strategy

Considering the nested feature of the data (i.e., students in
the same school shared the same school disciplinary climate),
multilevel modeling (MLM) was employed to analyze the data of
the present research. The hypothetical model was tested with the
MLmed Beta 2 macro for SPSS software (Hayes and Rockwood,
2020). Utilizing this analytic approach, a multilevel moderated
mediation model was proposed. It estimated (see Figure 1)
school disciplinary climate as a level-2 moderator of the level-1
indirect effect of school belonging on reading literacy via mastery
goal orientation.

Before the formal analysis, the intra-class correlation
coeflicient (ICC) values of the moderator (i.e., school disciplinary
climate) were calculated to estimate the dependence magnitude
(Cohen, 1988). The ICC agreements were calculated to examine
whether disciplinary climate could significantly explain the
variance in individual responses [ICC(1)] and to assess the
reliability of school-level means [ICC(2), Bliese, 2000]. Ryg
was also used to test the polymerization criteria for school
disciplinary climate (James et al., 1993). The results showed that
ICC(1) = 0.13 (>0.12), ICC(2) = 0.84 (>0.47), and Ryg = 0.88
(>0.7), which indicates that a decent proportion of the total
variation found in all student ratings can be attributed to the fact
that students are nested within schools.

Consistent with previous research, the school mean of
students’ responses on disciplinary climate is used as an index
for disciplinary climate level (Chan, 1998), and within-school
standard deviation of disciplinary climate scores is used to
indicate climate strength (Roberson et al., 2007). Given that the
standard deviation is an index of variability, it is multiplied by
—1, so that a higher score represents a higher climate strength
(Guo et al., 2018).

RESULTS

Confirmatory Factor Analysis

We use 14 response items measuring the three constructs
(six items of school belonging, three items of mastery goal
orientation, and five items of school disciplinary climate) to
test the CFA in Mplus 8.0 to merge the variables gradually
and examine changes in fitting degrees to test the discriminant
validity of the model. The fitting indices of the one-factor model
were not good: x2/df = 434.03, CFI = 051, TLI = 0.42,
RMSEA = 0.20 and SRMR = 0.17. Secondly, we combined school
belonging and mastery goal orientation, and the fitting indices of
the two-factor model were still not satisfactory: x2/df = 172.84,
CFI =0.81, TLI =0.77, RMSEA = 0.12 and SRMR = 0.08. At last,
the result of three-factor model indicated a good fit to the data:
x*/df =8.31, CFI = 0.99, TLI = 0.99, RMSEA = 0.03 and SRMR
= 0.02. And the loading of each item in the three-factor model
were shown in Table 1.

Then, Harman’s One-Factor Test was conducted to examine
the common method biases. And the result reported that the
first factor accounted for 31.54% (<40%) of the total variance,
which indicated that the influence of the homologous coefficient
of variance was not serious.
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Descriptive Statistical Analysis

In this study, both disciplinary climate level and disciplinary
climate strength were at the school level (ie., level-2),
whereas school belonging, mastery goal orientation, and
reading literacy were at the student level (ie., level-1). The
control variables (i.e., gender and ESCS) were included in
the model as student-level variables. Descriptive statistics and
correlations between the variables are shown in Table 2. The
significant coefficients of pairwise correlation range between
—0.03 and 0.54.

Before testing the hypotheses, we examined the variations in
reading literacy across the level. The result shows that level-1
variance was 53.64% of the total variance, and level-2 variance
was 46.36% of the total variance. These results indicated a
significant variance at level-2 for reading literacy (James, 1982).
Thus, using a multilevel model was appropriate.

Hypothesis Testing

MLM was employed to verify the hypothesis of the present
research. There are two models to be tested because there are
two moderators (i.e., school disciplinary climate level and school

TABLE 1 | The loading of each item.

disciplinary climate strength). The results of the moderated
mediation analysis are reported in Table 3 and Figures 2, 3. As
seen in Figures 2, 3, no matter which moderator was considered,
the direct effect of school belonging on reading literacy at the
student level was always significant and positive [effect = 1.690,
95% CI (0.397, 2.983); effect = 1.630, 95% CI (0.336, 2.923)],
hence hypotheses 1 was supported.

Hypothesis 2 tested the mediating effect of mastery goal
orientation on the link between school belonging and reading
literacy. As shown in Table 3, no matter which moderator was
considered, the indirect effect of school belonging on reading
literacy via mastery goal orientation at the student level was
always significant and positive [effect = 1.008, 95% CI (0.694,
1.320); effect = 0.999, 95% CI (0.684, 1.311)], so that hypotheses
2 was verified.

Hypothesis 3 and 4 tested the moderated roles of school
disciplinary climate level and strength on the indirect effect
of school belonging and reading literacy through mastery goal
orientation. Figure2 shows that a significant and negative
interaction effect was found in school disciplinary climate level
moderated the link between mastery goal orientation and reading
literacy [b = —1.630, 95% CI (—2.759, —0.410)]. Similarly,
Figure 3 also shows that a significant and negative interaction
effect was observed in which school disciplinary climate strength
moderated the link between these two variables [b = —1.705,

Scale Items’ number & loading
95% CI (—2.945, —0.464)]. The results in Table 3 show that both
Mastery goal orientation 1 2 3 indexes of moderated mediation were significant and negative
051 082 083 [effect = —0.374, 95% CI (—0.660, —0.096); effect = —0.392,
School disciplinary climate 1 2 3 4 5 95% CI (—0.682, —0.108)]. The conditional indirect effect of
072 071 072 088 0.86 school belonging on reading literacy at a low level of school
School belonging 1 2 3 4 5 6 disciplinary climate level [effect = 1.382, 95% CI (0.972, 1.807)]
079 057 086 069 0.54 0.79  was higher than the effect at a high level of school disciplinary
TABLE 2 | Descriptive statistics and correlation coefficient (n = 11,364).
M SD 1 2 3 4 5 6
1 Gender 0.48 0.50 -
2 ESCS -0.34 1.07 0.02* -
3 School belonging -0.15 0.91 —0.03* 0.14% .
4 Mastery goal orientation 0.06 0.91 0.02** 0.16"* 0.26"* -
5 School disciplinary climate level 0.82 0.42 0.05*** 0.29"** 0.14*** 0.14* -
6 School disciplinary climate strength —-0.94 0.17 0.04*** 0.10** 0.03*** 0.04*** 0.54***
7 Reading literacy 564.58 88.26 0.08*** 0.36"* 0.07*** 0.14** 0.38*** 0.27***

0 < 0.05, *p < 0.01, **p < 0.001.

TABLE 3 | Indirect effect and moderated mediation effect.

School disciplinary climate level

School disciplinary climate strength

Effect SE LL UL Effect SE LL UL
Indirect effect 1.008 0.157 0.694 1.320 0.999 0.157 0.684 1.311
Index of moderated mediation —-0.374 —0.660 —0.096 —0.392 —0.682 —0.108
Low (-1SD) 1.382 0.209 0.972 1.807 1.390 0.209 0.980 1.877
High (+1SD) 0.633 0.216 0.202 1.057 0.607 0.220 0.168 1.038
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FIGURE 2 | Moderated mediation analysis for Hypothesis 3.
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FIGURE 3 | Moderated mediation analysis for Hypothesis 4.

Reading literacy

climate level [effect =0.633, 95% CI (0.202, 1.057)], Hypotheses 3
was proved (see Table 3 and Figure 4). Similarly, the conditional
indirect effect of school belonging on reading literacy at a low
level of school disciplinary climate strength [effect = 1.390,
95% CI (0.980, 1.877)] was higher than the effect at a high
level of school disciplinary climate strength [effect =0.607, 95%
CI (0.168, 1.038)], Hypotheses 4 was proved (see Table 3 and
Figure 5).

DISCUSSION

How to improve students’ academic achievement is an essential
consideration for all school educators and policymakers, as well
as students’ well-being and non-cognitive development. Based
on ecological systems theory and SDT, the present research
provides valuable insights into how school belonging affects
Chinese mainland students’ reading literacy and also gives
consideration to the impact of mastery goal orientation as a

critical mediator. Furthermore, we also reveal the interplay
between school disciplinary climate (i.e., climate level and climate
strength) and mastery goal orientation influencing students’
reading literacy by performing a multilevel moderated mediation
analysis. And this present study contributes to the existing
literature as outlined below.

In the first place, the positive direct effect of school belonging
on reading literacy was clarified and confirmed in the Chinese
context. This finding was in line with theoretical expectations,
most previous works that were conducted in Western counties
(Kiefer et al., 2015; Okilwa, 2016; Reynolds et al., 2017; Abdollahi
and Noltemeyer, 2018; Korpershoek et al., 2019) and one study
that especially centered on Chinese students’ reading literacy in
PISA (Huang, 2020), but was inconsistent with some results that
focused on a small sample of Chinese students, whose academic
achievement represented a combination of three subjects (Liu
and Lu, 2011; Li et al, 2020). Draw on the above analysis,
both discipline differences (Hinnant et al, 2009; Reynolds
et al,, 2017) and sample representativeness could lead to the

Frontiers in Psychology | www.frontiersin.org

February 2022 | Volume 13 | Article 816128


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Tan et al.

School Belonging and Reading Literacy

—— Low school disciplinary climate level

---a--- High school disciplinary climate level

530
_________ -
520 | goenmeer
z
§ 510 1
)
.5 500 A
=
S
M 490
480 + /
470 T
Low mastery goal ~ High mastery goal
orientation orientation

FIGURE 4 | Moderated mediation plot of Hypothesis 3.

—— Low school disciplinary climate strength

---#-- High school disciplinary climate strength

520
_________ -

5, 310 1 v
e
3
= 500 -
on
5
£
§ 490 -

480 -

470 T

Low mastery goal ~ High mastery goal
orientation orientation

FIGURE 5 | Moderated mediation plot of Hypothesis 4.

inconsistency in these studies. In consistent with SDT (Ryan
and Deci, 2002), one explanation for the positive relationship
may lie in the higher level of school belonging provided
for students by respect and care from teachers, peers, and
schools, which meet students’ basic psychological needs, heighten
their motivation (Neel and Fuligni, 2013), self-efficacy (Dixson,
2020), and other internal psychological factors (Korpershoek
et al,, 2019), and even hinder the influence of negative factors
such as academic pressure and anxiety (Abdollahi et al,
2020), as a result, it can improve academic outcomes. Once
again, the result of the current study affirms that valid and
abundant emotional interactions with classmates and teachers
can not only enhance adolescents’ reading comprehension and
performance, but also promote their cognitive development and
academic prospects.

Regarding the second hypothesis, we empirically support
the idea that mastery goal orientation partially mediates the
positive relationship between school belonging and reading

literacy, serving as a more powerful explanatory mechanism.
In consistent with SDT, school belonging has the potential to
encourage students and to transform their emotional energy
into better mastery goals and then advanced reading literacy.
It seems reasonable to assume that positive relationships with
classmates and teachers, which imply a high sense of belonging
to school, could increase more positive emotions such as hope,
happiness, and pride and less negative emotions such as boredom
and anger (Pekrun et al., 2006, 2009), and strengthen their
perception of mastery goals (Patrick et al., 2011). In addition,
a plethora of studies noted that mastery goal orientation can
effectively facilitate students’ metacognitive strategies (King
and Mclnerney, 2016), working memory (Wolters, 2004) and
classroom participation (Datu and Park, 2019; Yi et al., 2020),
self-management (Skinner et al., 2009) and other positive
variables associated with academic achievement, can also resist
negative factors such as academic pressure and anxiety (Zheng
et al, 2020), so that can improve academic achievement
(Wolters, 2004; King and McInerney, 2016; Diaconu-Gherasim
et al, 2019; Theis et al, 2020). Therefore, this result may
explain the nonsignificant direct effect of school belonging on
Chinese students’ academic achievement (Liu and Lu, 2011; Li
et al, 2020). It is not that the sense of belonging to school
does not directly predict academic development, but indirectly
through other variables such as mastery goal orientation. In
summary, this finding contributes to the literature by verifying
a theoretical model of the mechanism between individual
emotional characteristics and motivational factors in achieving
academic success.

At last, perhaps the most important and novel finding of
this study was that both school disciplinary climate level and
climate strength could moderate the link between mastery
goal orientation and reading literacy, and the indexes of
moderated mediation were all significant and negative. This
result was consistent with the neural findings, for example, Braver
et al. (2014) have reported that an orderly school disciplinary
climate is extremely crucial in the motivation-achievement
relationship for adolescents, considering that most adolescents’
prefrontal cortex, which is in charge of self-control, has not
fully matured. And in line with the ecological systems theory,
this study admitted the importance of the interaction between
the learning environment (i.e., school disciplinary climate) and
student internal characteristics (i.e., mastery goal orientation)
for academic promotion. Conceptually, in a strong climate,
explicit expectations can lead people to act similarly. While
people behave differently in a weak climate, the organizational
goals and values are too obscure for them to form consistent
perceptions (Schneider et al, 2002, 2013, 2017). Especially,
only when students’ perception of school disciplinary climate
is both positive and consistent, can the school disciplinary
climate be acceptable for school members (Guo et al., 2018).
In other words, there is a significant correlation between the
level and strength of school disciplinary climate. Therefore, these
two similar moderated mediation indexes are understandable
and logical.

To be specific, the conditional indirect effect of school
belonging on reading literacy at a low level of school disciplinary
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climate was greater than the effect at a high level of school
disciplinary climate. Further analysis revealed that the reason
is that the impact of the mastery goal orientation on student
reading literacy can be weakened by both a more positive
school disciplinary climate level and strong climate strength,
but be enhanced by both a more negative school disciplinary
climate level and weak climate strength. On the one hand, it
is possible that a highly ordered school disciplinary climate
would undermine student sense of self-determination, intrinsic
motivation (Kover and Worrell, 2010), and autonomy (Ning,
2020), especially in East Asian cultures, where an orderly
learning atmosphere and explicit rules are established to hinder
distraction, noise, and disorder in the classroom (Ning, 2019,
2020), which could easily lead to the weakening of students’
tendency to mastery goals. On the other hand, although the
negative and weak school disciplinary climate always means loose
school management, students under higher self-management
ability and autonomy are more likely to tend to mastery goals
and then take the initiative to utilize abundant resources to
make academic progress. This may explain why both higher
school disciplinary climate level and strength would weaken
the relationship between mastery goal orientation and reading
literacy, while a strong link between these two variables was
observed at both low disciplinary climate level and strength. On
the basis of this finding, the importance of interaction between
individual motivational factors and external environment is
highlighted in achieving academic success in the Chinese context.
However, research in this area is limited and further works are
urgently needed to investigate the potential boundary conditions
of the effect of school belonging on learning outcomes to
understand the changes in reading behavior.

And these results enrich the research on the relationship
between school belonging and academic achievement and
provide a practical basis for policymakers, school administrators,
and teachers to improve the reading literacy of students and
entire educational quality. In the first place, the empirical results
support the valuable idea that school belonging is significant
for students’ development. Therefore, it is urgent to take
effective measures to help students who may have such problems
develop a sense of belonging to school. Secondly, students with
mastery goal orientation are more likely to channel positive and
powerful emotional energy into academic achievement. Hence,
the educational significance of this finding is emphasized by the
fact that mastery goal orientation is a factor that is relatively more
manipulable compared to some other vital predictors of academic
success such as socioeconomic status. However, mastery goal
orientation seems to pose a differential impact on reading literacy
depending on the different levels of disciplinary climate level and
strength. The pursuit of an orderly disciplinary climate would
regulate the bad behavior of students and provide a powerful
safeguard for teaching and learning, but may impair the initiative
and autonomy of students with mastery goals, and even weaken
the link between positive psychological factors (i.e., mastery goal
orientation) and academic achievement. Certainly, we need more
relevant research to assist policymakers, school administrators,
and teachers to address the issue of creating a more temperate
disciplinary environment.

Limitations and Implications for Future

Research

Three limitations of the present research should be noted to
provide directions for future research. Firstly, we used the
data from PISA 2018 that was published by OECD. These
results represent the education situation of 15-year-old students
from Beijing, Shanghai, Jiangsu, and Zhejiang provinces in
China, which does not necessarily represent the education
status of the whole country. In addition, because the definition
and optimal level and strength of a school discipline climate
may vary from culture to culture, the successful findings and
practices on school disciplinary climate found in one country
may not be suitable for the schools in other countries (Guo
et al., 2018). Therefore, we need more effort in other subjects
and cultures. Secondly, in the cross-sectional design of PISA
2018, it is limited to make directional assumptions only from
the data in this study. Thus, we cannot fully reveal the
causal relationship between these variables, so that we urge
future research to replicate our findings using multiple sources
and multiple time points in data collection. Finally, PISA
examined a wide range of variables in their student self-reported
questionnaire, which is prone to common method deviation.
Although we have proved that the possible common method
deviation is not serious and the tools have higher reliability
and validity according to the statistical results, such situations
should still be avoided in future studies. Future research could
overcome this limitation by considering objective methods
(e.g., observations and interviews) to evaluate the relationships
between variables.

CONCLUSION

According to ecological systems theory and SDT, from both
motivational and environmental point of view, the present
research establishes a cross-level model to explain how and
when school belonging impact students’ reading literacy in
the Chinese context. After performing the cross-sectional
analysis, the results indicated that: (1) school belonging had a
direct and positive effect on student reading literacy; (2) the
relationship between school belonging and reading literacy was
prominently mediated by mastery goal orientation; (3) both
school disciplinary climate level and strength could negatively
moderate the latter half path of “school belonging — mastery
goal orientation — reading literacy.” Notwithstanding the
preliminary nature of our findings, we have some confidence
in these conclusions as they are based on a sample from a
large-scale survey in the Chinese context, affording a high
degree of external validity. Nevertheless, there is still much
work that remains to be done in this emerging line of
research and future work needs to consolidate and extend
our findings.
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The importance of cultivating creativity in language education has been widely
acknowledged in the academic literature. In this respect, digital technologies can play a
key role in achieving this endeavour. The socio-cultural conceptualization of creativity
stresses the role of communication, collaboration and dialogical interaction of creative
expression in language education. The objective of this paper is to study the literature
focusing on cases of collaborative creativity and technology embedded in language
education. To this end, we carry out a systematic revision of state-of-the-art literature
consisting of 26 blind peer-reviewed empirical studies selected from several databases
that address our main research question, namely, which specific roles and forms of digital
technology can be identified in the existing literature that support collaborative creativity
in language education. Results show that the features of digital technology unfold a range
of learning opportunities in language education and can play three different roles in
promoting collaborative creativity: (1) as a tutoring device that guides the implementation
of key co-creation skills; (2) as a tool that enables and shapes the development of
co-creative thinking skills; and (3) as a medium that creates rich and resourceful
environments to stimulate the emergence of collective creative processes. The paper also
reveals that these three roles can be performed using a wide range of interactive
technologies that encourage students to participate in a rich, co-creative language learning
experience and equip learners with key competences to approach complex problems in
a globalised and hyper-connected world. Finally, this paper may contribute to developing
future language technology-enhanced learning projects capable of promoting key
collaborative and creative processes.

Keywords: creativity, collaboration, technology, language, education

INTRODUCTION

Creativity has been identified as the backbone of the skills needed to participate fully in the
21st century society, both in professional and everyday situations that require innovative
responses. Also, creativity is regarded as one of the key competences to approach complex
problems in a globalised and hyper-connected world (Gretter and Yadav, 2016; Henriksen
et al., 2016). Consequently, over the last decade and globally, educational policies have been
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implemented aimed at including in curricula competences and
contents that promote creativity and innovation (Van de
Oudeweetering and Voogt, 2018).

Recent educational research agrees that creativity is the
ability to generate novel, appropriate and valuable ideas that
can lead to producing original and valuable products or learning
outcomes (Rojo, 2019). Therefore, the definition of creativity
includes two characteristics: on the one hand originality refers
to novelty, infrequency and uniqueness; on the other hand
usefulness refers to utility, appropriateness, fitness or valuableness
for the community (Herndndez-Torrano and Ibrayeva, 2020).

Recent trends consider creative acts to be socio-cultural in
nature and origin. From this perspective, the actions aiming
to generate original and valuable products are seen as a social,
rather than as an individual phenomenon. Since cultural
traditions, social practices and social artefacts regulate and
transform the human mind (Shweder and Sullivan, 1990;
Glaveanu, 2018), there is a profound interdependence between
individuals and their socio-cultural context. The transactions,
interactions and activities between these two systems are at
the root of creativity. According to Vygotsky et al. (1996),
context-mediated action is the socio-cultural genesis of mental
functions. Thus, the socio-cultural conceptualisation of creativity
emphasises the role of intersubjectivity, communication and
dialogical interaction in creative expression (Glaveanu, 2010).
There is no doubt that creativity emerges from the close and
binding relationship between language and thought.

The focus of educational research on socio-cultural aspects
of creativity has led to the coinage of such concepts as collaborative
creativity, collaborative creativity, group creativity or distributed
creativity (Sawyer, 2012; Glaveanu, 2014). Creativity has been
defined as a social process (Sawyer, 2012) that emerges and
develops among group situations. Indeed, great innovations
are often the result of group work, and social judgement and
communication play an important role in developing creative
products (Gliveanu, 2018). In this respect, collaborative creativity
can be considered as the emergence of shared ideas between
two or more individuals (Sakr, 2018). Also, Sun et al. (2022)
highlight that group processes, such as sharing, negotiation,
group communication and interaction processes, are decisive
factors of collaborative creativity. Tanggaard (2020) claims that
the situated, social nature of creative practices requires a basic
dimension of fogetherness because we create with the support
and engagement of others, and the support of tools and artefacts
created by former generations. Sakr (2018) claims the importance
of taking into consideration the affective dimensions of
collaborative creativity. In this paper, we aim to explore how
collaborative creativity supported with technology is promoted
in language education.

In the specific case of language education, creativity processes
emerge when there is a requirement to meet the challenges
posed by language teaching. In this article, collaborative
creativity in language education is characterised as the
collaborative construction of an original and valuable product
that gives a creative answer to language learning challenges.
The difference between solving these problems individually
or collaboratively is abysmal. While in the former, there is

a univocal and unidirectional dialogue, in the latter, i.e. when
two or more subjects are involved in the creation of creative
thinking, productivity and collaboration between equals is
fostered. This results in rich communication of experiences
in pursuit of a common good: in other words, ‘students are
engaged in higher level thinking activities such as problem
solving and discussion of complex ideas’ (Shuler et al., 2010,
p- 11). There is, therefore, an engagement between people
to solve what Montalvo (2011) calls linguistic enigmas. In
this scoping review, we only take into consideration those
pieces  of research  that promote creativity in
collaborative environments.

Nowadays, we witness the rapid development of digital and
interactive technologies connecting people in multiuser working
spaces where users can interact, share and externalise their
ideas in open spaces, interplaying with others’ voices in different
and multiple multimodal channels. As a result of this active
online dialogue, new, dynamic and co-created knowledge can
emerge (Pifarré, 2019). On this issue, Wegerif (2015) argues
that technology shapes human thinking and impacts on how
we think and interact with others. Therefore, technology can
play an important role in mediating students’ creative actions
as well as engaging them into meaning-making and collaborative
knowledge creation (Siljo, 1999). Also, Mercer et al. (2019)
state that we think with and through artefacts that constitute
mediational means endowed with affordances and constraints.

Previous research has characterised distinct features of
interactive technology that can play a role in resourcing,
promoting and shaping co-creative dialogues (Major et al.,
2018). Certainly, digital technologies open up new possibilities
for creating and visualising the links between language and
thought that allow for a multimodal representation of creative
ideas. Ntelioglou et al. (2014) emphasise that the multimodal
interaction of technologies facilitates 21st century education
in that it promotes broader literacy beyond simple literacy
skills by incorporating multiple modes of meaning-making and
communication (e.g. auditory, visual, linguistic, spatial and
body modes) on the one hand; on the other, the multimodal
interaction of technologies provides pedagogical support for
learners to optimise their language and literacy learning. For
example, digital storytelling has been used to create collaborative
storeys as well as to favour language learning specially, learning
an L2 in multilingual learning (Anderson et al., 2018; Andayani,
2019; Tyrou, 2021).

Technology can play a crucial role in solving language
learning problems. In fact, there is a growing application of
digital and interactive technologies to language education. Our
interest focuses not only on learning what types of digital
environments have been mostly used to stimulate collaborative
creativity in language education, but also on reviewing how
technology has been used to foster collaborative creativity
processes and what results have been obtained from its use.

Our review paper aims to fill this research gap and provide
new knowledge on how research in the field of language
education has used technology to promote collaborative creativity
processes. In this line, identifying the most salient features of
existing research may provide an insight into further research
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on new pedagogies involving creativity in language education
with the use of digital technologies.

THE STUDY

Over the last decade, language education has gradually
incorporated the use of a wide range of interactive mobile
technology widely used in scientific research. The introduction
of such technology in language classrooms has generated
opportunities and challenges in the design of learning scenarios
that promote collaborative creativity competences. Surprisingly,
there are no review studies that analyse the role of technology
in supporting and organising collaborative and creative processes
in the teaching and learning of language content. Such studies
could provide valuable knowledge for outlining theoretical
frameworks and pedagogical guidelines to better design language
teaching and learning projects that use technology to
promote creativity.

To fill this research gap, this article offers a review of
educational studies that combine the use of pedagogy and
digital technologies to cultivate collaborative creativity
competencies in language teaching and learning. This review
focuses on research conducted at compulsory and post-
compulsory education levels during 2008-2021, as will be seen
in the Results and discussion sections.

Our research question is ‘Which specific roles and forms
of digital technology can be identified in the existing literature
that support collaborative creativity in language education?’

MATERIALS AND METHODS

Bibliographical Search and Criteria for the
Selection of Studies

We carried out a scoping review to identify the most relevant
studies on the development of collaborative creativity in language
education by means of digital technology. This systematic review
aims to gather evidence on the role of digital technology in
promoting social creativity in language education and carry
out a quantitative and qualitative analysis. Our analysis aims
to identify and evaluate existing studies rather than use statistical
techniques (e.g. metanalysis) that combine results of these
studies to obtain global measuring parameters. Our
methodological framework follows the PRISMA statement, a
recent guide of systematic reviews launched by Page et al.
(2021). The databases consulted are Web of Science (WoS),
Scopus and Google Scholar, as they are the most widely
acknowledged sources of reference to obtain updated systematic
reviews (Codina, 2018: 30-33). We carried out searches in
these databases through the advanced search function entering
the following keywords and phrases: ‘language education,
‘creativ®, ‘collab®, ‘techno* and ‘learning’

On the first search attempt, we realised that the word
‘technology’ could be restrictive as some articles used keywords,
such as ‘computer’, ‘digital’ or ‘video. In view of this, we decided
to replace the word ‘technology’ with the keywords: ‘comput*}

‘digital, “Web, ‘video, ‘blog, ‘Wiki’ and ‘podcast. As a result,
we managed to collect an appropriate selection of studies for
our research. It should be noted that our search covered the
last 13years (from 2008 to 2021), as during these years, there
has been an increased integration of technology in language
teaching and learning classrooms. In this respect, creativity
and collaboration among peers in teaching and learning flourish
when learners need to give a novel and original reply to
the group.

We established inclusion and exclusion source registers for
the systematic review. They are indicated in Table 1.

Two independent reviewers conducted all stages of study
selection for this review; discrepancies in papers that partially
met the criteria were re-examined by a third reviewer and
resolved by consensus. Our initial pool was 188 articles, of
which 79 were duplicates as they appeared in all three databases
consulted. Through the first screening, we discarded the following
three types of documents: (a) studies from conferences and/
or communications: only blind peer-reviewed articles were
considered; (b) books and book chapters were discarded due
to the difficulties of having open access to these documents;
and (c) articles that were not written in English or Spanish.
Figure 1 summarises the screening procedure and the inclusion
and exclusion criteria for the paper review selection.

After this first search, 48 scientific articles were read and
assessed for their suitability to achieve the objectives of our
research. From these, 12 of them were discarded as they were
not directly related to the domain of language teaching and
learning. In addition, 10 more articles did not directly discuss
research linked to the development of collaborative creativity
in language teaching and learning processes. Finally, we narrowed
down a selection of 26 relevant studies in line with the research
question of this study. A description of all the selected papers
is shown in Table 2.

We then categorised the 26 studies as they constituted our
research basis. After reading, checking and discussing the 26
selected papers, we agreed on the following: firstly, including
the paper in one specific category or role of technology. Secondly,
analysing how each type of technology was used in each paper
to promote collaborative creativity. Thirdly, checking on the
discrepancies solved using a consensus-based approach.

TABLE 1 | Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Publications were included if they
report on collaborative creativity
processes with technology
Publications that focus on teaching
and learning processes in language
education

Publications that were peer-reviewed

Conference proceedings as we focused
on blind peer-reviewed publications

Books and book chapters were
excluded because of accessibility
difficulties

Publications that were not written in
Spanish or English

Publications focused on primary and

secondary education as well as

university studies

Papers published between 2008-2021
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Records identified
from:
Wos / Scopus: 138

Google Scholar: 50

|dentification

Screened records:
(n=109)

Screening

Retrieved publications
for evaluation
(n=48)

Total studies selected
for our review
(n=26)

Inclusion

FIGURE 1 | Screening procedure of the papers.

Databases exploration

), DUplicates (n=79)

) teaching language (n=12)

Records removed prior
to screening:

Excluded records:

Proceedings, books and book chapters (n=7)
Based on Conferences (n=42)

Not in English or Spanish (n=12)

Excluded records:
The study does not focus on the learning and

The study does not focus on the development
of creativity or a creative process (n=10)

RESULTS

Table 2 provides an overview of the core data extracted from
the selected studies. In order to identify the possible roles
that technology could play in promoting students’ collaborative
creativity in language education, we were inspired by the
different ways of conceptualising the relationship between
technology and teaching thinking and creativity developed by
Loveless (2007) and Wegerif (2015). For the purposes of this
study, as many as three different roles of technology in promoting
students’ collaborative creativity in language education were
identified as: (1) technology as a tutor that induces and models
the execution of key co-creative processes for solving language
challenges; (2) technology as a tool whose utilisation and
appropriation of its characteristics by the students becomes
an instrument to think creatively and collaboratively during
language learning; and (3) technology as a medium or an
environment that prompts the development of key collaboration
and creativity processes.

Figure 2 displays the results of the roles that technology
plays in promoting students’ collaborative creativity in language
education and the forms of technology used. As shown in
Figure 2, technology as a tool is the most frequent role among
the studies reviewed (n=12). This role was introduced using
a wide range of digital technologies. In any case, audio and
video platforms are the most common forms of technology

used as instruments that facilitate thinking co-creatively. Out
of these 26 studies, 11 of them promoted the use of technology
in language education as a medium that provokes co-creation.
Fewer studies were found with a tutor role technology (n=3).

Six forms of digital technology were identified in the studies
reviewed in order to promote collaborative creativity in language
education for all students. The studies analysed used mainly
audio and video platforms (n=10). A few studies used Blog
(n=5) and web-based environments (n=4) and fewer studies
used wiki (n=3) or mobile technology (n=3). Finally, a limited
number of studies introduced word processing (n=1). Audio
and video platforms were the most frequent ones. When digital
technologies were implemented as a tutor, Blog (n=2) was
the main one.

DISCUSSION

Recent research has shown that interactive technologies provide
a set of tools than can enrich the learning context and nurture
collaborative creativity processes (Henriksen et al, 2016). A
specific technology imposes certain constraints, establishes
preconditions for students’ behaviours and opens up a range
of learning opportunities. Because of this, there is a need to
analyse how technology is used to promote collaborative creativity
in language education.
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TABLE 2 | Summary of review studies reporting on collaborative creativity practices with technology in the teaching and learning of languages.

Technol
Authors R?jeno ogy Technology Type Creative processes Main results
Armstrong and Medium Blog Collaborative writing in a blog, asa  Students who have written the longest texts have improved their oral
Retterer, 2008 second language learning (Spanish) expression in Spanish
After participating in the blog writing experience, 100% of the students
feel more confident when writing in Spanish
Lund and Medium Wiki Collaborative writing to produce During the project development, the students have gone through
Rasmussen, 2008 wiki content that describes a typical writing processes as interpretation, construction and reconstruction
British town Coordination with group members has created a group task identity
Creativity: the invention of a city and has made students commit to the task
and the aspect of its presentation in
the wiki
Mak and Coniam,  Medium Wiki Collaborative writing to produce Using the wiki as an online collaborative writing environment, students
2008 wiki content that describes the have improved their written expression skills: expanding, rearranging
different facilities and features of and correcting texts
their school.
Creativity: the aspect of the
brochure
Rojas-Drummond ~ Medium Word processing Co-construction of texts and Establishment of intertextual and intercontextual relations between
et al., 2008 multimedia products texts through the use of ICTs
Development of dialogic and textual production strategies
Appropriation of diverse cultural artefacts for the construction of
knowledge
Yang and Huang, Medium Web and Apps Sharing oral and written Difficulty of integrating technology into the L2 classroom at initial levels
2008 productions among peers to learn  of L2 teaching and learning
anl2 Proposals for concrete integration of technology in the L2 classroom
Comas-Quinn Tool Mobile phones Creation of digital texts to learn Acquisition of the linguistic and cultural components of an L2 through
et al., 2009 Blog about an L2 and its culture the creation of digital texts and narratives
Kukulska-Hulme, Tool Mobile phones Mobile learning as a new way to The mobile device facilitated the communication between students
2009 learn L2 and teacher to learn the meaning of words, outside the classroom
Lee, 2009 Tool Blog Collaborative writing to enhance This article reports a Spanish-American telecollaborative project
Podcast (Audacity cultural awareness through which students created blogs and podcasts for intercultural
iMovie) exchanges in light of socio-cultural perspectives
Kilickaya, 2010 Medium Audio and video Creating animated films with voice-  Generation of listening contexts to improve writing, reading and
platform over audio pronunciation of an L2
Xtranormal
Montalvo, 2011 Tutor YouTube Creative Multimedia Riddles Improved association of ideas, analysis of metaphors and discovery of
Blog analogies
Distinct cognitive and sensory experience in multimedia riddle
interaction
Akinwamide and Medium Digital audio and Digitize pedagogy in language Digitize language learning, to facilitate its study outside the classroom
Adedara, 2012 radio platforms teaching and learning Examples of technological tools as a means of language learning
Contreras Salas, Tutor Web 2.0 Organising social networks. Encouraging creative and participatory work using ICT
2012 Social media Sharing videos and photos. Continuous review of methodological guidelines for teaching English
Wiki Creating wikis
Blog
Podcast
Folksomies
Lorenzo et al., Medium MMOL (Massively — Development of microcontent The use of MMOL for second language learning shows that
2013 Multiuser Online immersed in collaborative virtual collaboration in a 3D educational context, in combination with the use
Learning) environments of communication tools (chat, video chat or VoIP) and intelligent

assistants (chatbots or NPCs), has a positive effect on the individual
acquisition of language content

(Continued)
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TABLE 2 | Continued

Technology Technology Type

Authors Role Creative processes Main results
Mellati and Tool Web based (Net, Write an essay in a digital Encouraging writing in a digital environment
Khademi, 2014 Emai) environment and receive and give  promotion of E-collaboration and collaborative work: give feedback to
feedback to peers classmates’ essays
Ntelioglou et al., Tool Power Point Descriptive narratives High quality of texts
2014 iMovie More participatory and multimodal learning dynamics. Connection to
iPhoto learners’ lives
Mellati and Tool WhatsApp Collaborative writing using The use of the application facilitates a more colloquial expression,
Khademi, 2015 WhatsApp which gives a sense of belonging to the group
Stevenson et al., Tool Storyboards Creative linguistic activity Generating and representing creative ideas for storytelling
2015 Technology facilitates the participation of diverse members and the
development of multimodal literacy
Cruz and Orange,  Tutor WebQuest Creative oral presentations Technology mentors key creative processes
2016 Gloster
Kahoot
Nagvi and Al Tool Digital video Production of an audiovisual The use of digital tools in collaborative and creative environments
Mahrooqi, 2016 message and write a digital text improves motivation for second language learning
about a commercial product
Anderson et al., Medium Multilingual Multilingual digital writing for It demonstrates the importance of an integrated and inclusive
2018 Digital multiliteracy development approach to languages in the framework of multilingualism
Storytelling
(MDST)
Schmoelz, 2018 Medium Digital Creation of digital narratives to The work with digital narratives encourages co-creativity with a greater

Andayani, 2019 Tool

Olivier, 2019 Medium
Chubko et al., Tool
2020

Yang and Yeh, Tool
2021

Tyrou, 2021 Tool

Storytelling (DST)

Digital storytelling
using Microsoft
Power Point or
Microsoft Video
Maker

Short videos

Digital storytelling
OsT)

Making videos
(YouTube)

Wikis

work and study the co-creativity

Digital storytelling projects created

by English student teachers for
young learners of English as
Foreign Language (EFL)

Creation of short videos by
students with content related to
language learning

Intervention with DST created by
STEM teachers for students with
English as L2

Production of videos to learn about

the cultural component of a
language

Wiki-mediated L2 collaborative
writing

emotional involvement of the students and a greater commitment and
control over the activity and the final results

The use of digital narratives has several benefits for students:
integration of technology, implementation of pedagogical theories,
increased motivation, reduced anxiety about public speaking, and
enhanced creativity

Videos can be used as a means to motivate students to critically
interact with content and to collaborate with new technologies to learn
a language

Digital narratives help to improve the learning of scientific content,
through collaborative and creative environments, by students of
English as L2, at the same level as students who have it as L1

Making promotional videos on YouTube helped English students as a
foreign language to be prepared to become socio-cultural agents to
introduce themselves and their local culture to the world

Collaborative writing through technology promotes, among other
things, the improvement of: revision of texts (self-correction and peer
correction), collaboration, knowledge of foreign cultures and languages

The qualitative analysis of the papers selected for this review
identified three different roles of technology for promoting students’
collaborative creativity in language education, namely: tutor, tool
and medium. In this section, we address the discussion of the
results obtained in relation to these three different roles of technology.

Technology as a Tutor of Co-creative
Thought

Digital technologies can be seen as gadgets selected to guide
a creative activity on the teaching and learning of a given

linguistic content. From this point of view, technology can act
as a tutor that encourages creative thinking by following
pre-established guidelines and the design of scripts or prompts
that promote the performance of specific creative skills. An
example of this use in language learning is developed by Cruz
and Orange (2016) and applied to Master studies. For their
study, they use the multimedia poster Gloster to support and
improve oral communication on a topic. In this study, technology
promotes the development of key creative processes as it can
increase opportunities to explore and play with materials,
information and ideas around oral communication in a given
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FIGURE 2 | Form and role of the technology.

language. The teacher often plays an important role in the
use of technology, as it is the teacher who introduces technology
in the classroom to teach curricular content creatively. However,
the content-related use of technology can help raise awareness
of the ways in which creativity relates to learning
curricular knowledge.

In the study by Contreras Salas (2012), Web 2.0 tools are
effective in creating information in collaboration with others,
organising social networks, sharing videos and photos, and
creating wikis, blogs, podcasts and folksonomies. The aim of
their effective design was to offer a creative virtual world in
which all the proposals related to the use of ICT were collected
in a Methodology Guide as a tutorial guide for developing
creative thinking. From this guide, teachers, in this case English
ones, can draw different possibilities for the use of ICT which
are not linear, but transversal and offer multiple possibilities
of use and interaction. The result of this study showed that
the inclusion of ICT in the teaching of English changed the
dynamics of teaching in the learning of this language in 50%
of the students. Indeed, students managed time asynchronously
as participatory and collaborative work was necessary to carry
out learning activities. On the other hand, teachers continuously
reviewed the technological learning guidelines contained in
the Methodology Guide. In this way, the learning process of
the students was positively influenced by the methodological
approaches of the language teacher.

Similarly, Montalvo (2011) focused on Peruan primary
schoolchildren—years 4, 5 and 6. His study highlights the
importance of collaborative learning in linguistic learning
situations mediated by digital technologies. These technologies
consist in audiovisual riddles which favour the exercise of

creative thinking. Riddles represent a dialogical game between
two or more people in which the riddle posed by the sender
is tackled by the receivers, thereby establishing a dialogical
game between the two. In order to ensure that audiovisual
riddles are more widely accepted among new generations,
the sender resorts to digital technology, giving them a digital
treatment through YouTube. As Igarza (2009: p. 214) points
out ‘YouTube is perhaps the Google of the next generation’
In addition to this tool, a blog recorded the response to
each of the five riddles posed. Each of the riddles was
based on an animated image and a text related to the content
of that image. The solution to the task was carried out in
groups of two, three or four students, which made it possible
to observe the dynamics established among group members
when working on the answer to a riddle. The conclusions
of the study show that collaborative learning is one of the
most functional ways of working in education. It is also
closely related to what Montalvo (2011: p. 130) refers to
as collective intelligence, today associated with Web 2.0 and
social networks.

Creativity, peer collaboration and the use of technology
have been, as shown above, the object of study, application
and analysis in language teaching and learning environments,
in which learners play an active role. However, as Contreras
Salas (2012) points out in a study with Degree students of
Elementary Education specialising in Humanities, Spanish
and English of the Universidad Cooperativa de Colombia,
based in Bucaramanga, it is necessary to encourage creativity
using technology on teachers who have to teach language
content. One of the technological avenues most widely
explored in language teaching is Web 2.0, as it allows the
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teacher to share information and specific guides with the
learner through the World Wide Web. Contreras Salas (2012)
shows in his research how English teachers create Web 2.0
activities that offer different possibilities of working with ICT.

Technology as a Tool That Facilitates
Thinking Co-creatively

Socioculturalism argues that subjects learn to think by
internalising the use of cultural tools, such as language or
technology, which later become cognitive or critical thinking
tools (Vygotsky, 1987). Instrumental genesis (Rabardel and
Bourmaud, 2003) addresses the connection of human agents
and technical artefacts through the concept of instrument.
An instrument is a heterogeneous entity, composed of a
technical artefact and a human agent. The instrument arises
from a double developmental movement, which connects
the artefact and its scheme of use. From this instrument,
the agents interact and develop a creative product (Overdijk
et al, 2012). Technology can thus be seen as a tool used
to shape and develop an activity. Instrumentalization therefore
changes the tool at the same time as it changes the subject
using it.

Digital technologies offer different possibilities to solve
language challenges creatively. Users can convert features of
digital technologies into instruments for thinking that promote
key collaborative and creative processes for solving a
language activity.

The qualitative analysis of the papers selected for this review
distinguished three different uses of digital technologies as
instruments for promoting collaborative creativity actions in
language education: (a) as a co-participation and engagement
tool; (b) as a multimedia tool that enhances collaborative and
creative writing strategies; and (c) a tool that supports linguistic
thinking. Next, we will discuss these three uses of technology
as a tool.

Technology as a Tool That Enhances

Participation and Engagement of All Group
Members to Jointly Create Knowledge

Engagement of all group members and being together is a
basis of being creative (Tanggaard, 2020). Technology makes
it possible to create and narrate a storey collaboratively by
means of such tools as iMovie, iPhoto or digital storyboard
(Stevenson et al., 2015). These are examples of the use of
technology as a tool that facilitates creative linguistic activity
of primary and secondary education students. This tool supports
the participation of all group members to create joint knowledge
and solve a complex creative task.

Kukulska-Hulme (2009) explores second language learning
in playful digital environments that encourage peer interaction.
This research shows the advantages of mobile learning to learn
a second language. Taking the youngest generations as the
basis of her research, the author shows how English as a
second language (ESL) students develop peer-scaffolding strategies
to communicate with each other and learn the meaning of
new words with a mobile phone.

Multimedia Technology as a Tool That Supports
and Generates Co-creative Writing Strategies

The process of writing a digital storey requires the implementation
of new strategies related to generating, communicating and
negotiating content in a meaningful way through multimedia
information, which facilitates the development of literacy that
includes aspects related to doing and being (Sawyer, 2012).
Moreover, these new strategies developed while using technology
favour the learning of processes associated with creativity, such
as generation of ideas, their development and improvement,
selection of the best ideas and their representation (Sun
et al.,, 2022).

In a project with college English student teachers, Andayani
(2019) describes the advantages of digital storytelling as a tool
to promote collaborative learning skills when learning a second
language. This study reports on the benefits in the learning
of English of 31 pre-service students asked to create a digital
fairy tale using multimedia and interactive technology.

The author concludes that the use of digital narratives has
multiple benefits for future English teachers, such as the
integration of technology, the implementation of pedagogical
theories they had previously studied, the increase in motivation
to finish the projects, the reduction of public speaking anxiety
and, finally, the possibility of adding music and sound effects,
which helped to better dramatise the storey. In post-project
interviews, some of the study subjects state that the use of
this tool fostered their creativity in designing English teaching
and learning activities for their future students. They also point
out the motivation and interest generated by the task, as well
as the fact that visually supported storeys are easier for English
learners to understand.

In another case study with a sample of 30 students from
Kyrgyzstan aged between 12 and 16 years, Chubko et al. (2020)
used digital storytelling in science with non-native English
students. This study is an extension of a previous study, the
Indigenous Sky Stories program, conducted with Australian
primary school students aged 10-12years (Ruddell et al,
2016). The conclusions reached in Chubko et al. (2020) are
that the creation of digital narratives promotes the literacy
of scientific concepts, both in students who master the language
of instruction, and in those who do not have this mastery,
as demonstrated in an extensive case study, consisting of a
sample of over 300 Australian and Kyrgyz students. The
authors claim that the use of digital storytelling promoted
creativity in constructing a digital narrative and the processes
involved in this construction reduced the gap between native
and non-native English students.

Naqvi and Al Mahrooqi (2016) discuss an experience with
Omani university ESL students. These students were divided
into two equal groups: one group of students collaboratively
created a digital video showing an audiovisual message in
English about a commercial product; a second group, based
on this video, carried out a collaborative writing exercise in
English on the form and content of the video. After carrying
out this exercise in different work sessions, the researchers of
this study designed a questionnaire to analyse the learners’
impressions of learning English as an L2 using digital videos
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and collaboratively written reports on these videos. The results
obtained showed positive impressions of the group of learners
related to the good use of digital tools in collaborative and
creative environments for ESL students.

Comas-Quinn et al. (2009) carried out a study with a group
of English college students of the Open University of how
mobile phones favour spatial mobility for language learning.
In this way, from a shared blog, the mobile device becomes
a tool for capturing inputs of any kind related to linguistic
and cultural structures of an L2 which can then be shared
among peers in a blog. The way to share them is through
the creation of digital texts and narratives.

Technology as a Tool That Develops Linguistic
Thinking

Different studies claim that interactive technology features
related with the co-presence, in one single space of multiple
different perspectives, stimulates further thinking. In this space,
students can make their ideas visible, externalise their thoughts
and represent ideas using multimedia and multimodal facilities.
These features of technology can support the generation of
new ideas, the connection between seemingly disparate bits
of information from divergent perspectives and the construction
of a holistic view of the information involved. As a result,
different studies claim that the use of technology to solve
linguistic challenges co-creatively can develop variables related
to linguistic thinking. This is related with the notion of thinking
creatively in terms of ‘we’ and the cultural back as the central
axis around which novel ideas are generated and a viable
approach for addressing creativity as a culturally diverse capacity
(Tanggaard, 2020).

In this line, Ntelioglou et al. (2014) carried out a case
study in an inner city elementary school with a large population
of recently arrived and Canadian-born linguistically and culturally
diverse students from Gambian, Indian, Mexican, Sri Lankan,
Tibetan and Vietnamese backgrounds, as well as a recent wave
of students from Hungary. The study reports how the use of
creative digital tools, such as iMovie and iPhoto for writing
descriptive texts, had a positive impact on the expression of
personal identity. The texts written by the students included
photographs of the selected spaces, descriptions, emotions and
experiences of the students in these places. These authors also
pointed out that the texts were of very good linguistic quality.
Therefore, the students learnt a basic competence in language
learning: the written expression of the language. Moreover,
the use of technological tools changed the dynamics of learning
in the classroom towards more participatory learning processes
that included aspects of self-identity and emotions. Therefore,
instead of promoting quickly installed functional thinking skills,
uniformly defined across cultures, technology promoted creativity
as it is a kind of agency in the world, differently defined in
various contexts because these require us to act in different
creative ways according to the circumstances (Glaveanu
et al., 2016).

Lee (2009) describes how through collaborative blogging
and collaborative podcasting, university students, from America
and Spain, developed their communication and cultural

awareness. The blogs and podcasts created were exchanged
between the two cultures with a view to offering and receiving
feedback for language correctness. The students did not receive
prompts on how they should offer feedback, but instead made
their own decisions. At the end of the study, students highlighted
that they would not have participated in interactive discussions
on linguistic and cultural aspects if they had face-to-
face meetings.

Tyrous (2021) involves 92 university students of Italian as
a foreign language in a Wiki environment with a series of
activities that encouraged creative thinking, such as visiting
virtual museums, and then writing texts collaboratively. The
study analysed collaborative writing using Wiki tools in second
language teaching. The use of Web 2.0 tools promoted improved
learning processes through participation, collaboration and
teamwork. This type of collaborative writing mainly improved
the process of text revision, favouring both self-correction and
peer correction. After analysing student perceptions about web
2.0 technologies for language learning, Tyrou (2021) concludes
that ‘online collaborative wikis tools can increase knowledge
of culture and foreign language, promote teamwork and
familiarise our students with new technologies and virtual
museums’ (p. 53). These are recognised creative values capable
to develop students’ creative capacity (Tanggaard, 2020).

In this line of work, Mellati and Khademi (2015) explore
the possibilities of the WhatsApp mobile application as a tool
that favours the sense of belonging to a group. The experience
was carried out among 68 Iranian students of English aged
between 18 and 35, with an intermediate level of English in
the context of a course called Online Mobile Language Learning
Course. The experience, in terms of collaborative and creative
writing, was very positive. The only drawback observed was
that, as the course progressed, a more careless use of the
language was observed.

Yang and Yeh (2021) proposed the use of YouTube for
teaching and learning the socio-cultural component of the
English language. The research was carried out among 71
university students who wanted to learn English. In addition
to making videos that were later posted on YouTube, this
activity was followed by a critical reflection on the audiovisual
production made, in order to reflect with the class group on
the socio-cultural component that they wanted to transmit.

Also related to writing texts, Mellati and Khademi (2014)
reports on the impact of peer assessment in a technology-
based language environment on the quality of creative writing
and the development of writing skills. In this study, so-called
E-collaboration emerges as a highly intrinsically motivated
pathway, as cooperative tasks, specifically based in digital
environments, lead to the development of group work and
communal learning that positively redounds to individual
learning. The results of this research showed that peer learning
through Computer-Assisted Language Learning can not only
facilitate the development of language skills related to writing
texts but also enhance intercultural communicative competence
and digital literacy, understood as the ability to locate, organise,
understand, evaluate and analyse information using digital
technology.
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Technology as a Medium That Facilitates
an Appropriate Context for Co-creation in
Language Education

Dynamic and multimodal interaction within a technology
environment affords unique opportunities for learners to co-create
in language education. Digital technologies can create rich and
resourceful environments capable of acting as a medium which
stimulates, orchestrates and supports specific creative processes.
Sun et al. (2022) claim that the features of digital technologies
can enhance key creative processes, such as emerging of new
ideas, identifying connections between seemingly disparate bits
of information, fostering collaborations, elaborating the
information and promoting imaginative expressions.

The qualitative analysis of the papers selected for this review
distinguished three different uses of digital technologies as
medium for co-creation: (a) building an immersive and creative
experience by providing a wide range of technologies; (b) the
use of dedicated technology for building a co-creative writing
community and (c) orchestrate the collaborative creativity
process. Next, we address the discussion of the results obtained
in relation to these two uses of technology as a medium for
co-creation.

Building an Immersive and Creative Experience
by Providing a Wide Range of Technologies
Technology plays a crucial role when it comes to developing
creativity and creative learning environments for second language
acquisition. As Lorenzo et al. (2013, p. 1615) state, such an
environment ‘promotes an immersive, creative and collaborative
experience in the process of learning a foreign language’. These
virtual learning universes can change the nature of teaching
by simultaneously providing a social, immersive and creative
experience for second language learners (Canfield, 2008; Chan,
2008; Cooke-Plagwitz, 2008; Jeffery and Collins, 2008).

The purpose of the study by Lorenzo et al. (2013) is
the creation of a Massively Multiuser Online Learning (MMOL)
in university classroom, a didactic strategy that makes use
of ICT to improve learning processes in a group of students
in face-to-face mode. This integrated platform for massively
multiuser learning allows the creation, development and
deployment of content and activities for teaching a language
in a virtual world. The cooperative, collaborative and socially
interactive nature of students as well as teachers is based
on a 3D online education environment, which in turn is
supported using microcontent immersed in collaborative
virtual environments. In other words, the microcontent
identified in one of the microformats recognised by the
MMOL tool is the basic unit of these environments. The
MMOL microformat may be the same as the one used in
Web 2.0, but its meta-description requires further
improvement so that it can be intensively reused in any
virtualised scenario, or, failing that, adapted to the conditions
of a specific context.

The results of this action research with the use of MMOL
for second language learning show that the possibility to
cooperate and collaborate in a 3D educational context, in

combination with the use of communication tools (e.g., chat,
video chat or VoIP) and intelligent assistants (chatbots or
NPCs), help the learner to accept a role of acceptance and
objective criticism for group learning, which has a positive
effect on individual acquisition of second language
linguistic content.

A specific use of audio and video platforms is the Xtranormal
environment (Kilickaya, 2010) which allows the creation of
animated films with voice audio. The creation of digital products
of this type, in an L2 teaching and learning university
environment, favours the creation of 3D characters playing
different roles for language learning. In this way, listening
contexts are generated to improve writing, reading and, in
particular, the pronunciation of a second language.

Olivier (2019) explored how the creation of videos can
be used to motivate students to interact critically with digital
content and participate collaboratively using new technologies
in learning a language. The experience was carried out among
82 university students, who produced a total of 50 multimodal
creations individually, in pairs or triads. Some of these creations
consisted in animations created online, others were animations
made with PowerPoint with voice-overs, although they referred
to all of these with the umbrella term ‘video. The recorded
videos are short videos with the purpose of being open
educational resources, on topics provided by the teacher, all
related to language learning. No instructions were given to
the students on how to plan, write the script or shoot the
videos. The conclusions of this research show that the students
had to face difficulties not so much related to the use of
technology, but rather content selection and condensing
information, since the videos were limited in duration. In
the same way, the students became real actors in this teaching
and learning process, and valued the use of technology as
a means of encouraging creativity, as this methodology broke
away from traditional practices in language teaching
and learning.

Akinwamide and Adedara (2012) designed a platform that
provided different digital tools to help teachers working at
different levels of teaching and learning digitalize the teaching
and learning of a language. Finally, the article by Anderson
et al. (2018) presents the findings of a global literacy project
based on digital storytelling. They work on multiliteracy through
a methodology based collaborative and dialogic ways, allowing
for the sharing of divergent thoughts in each community. This
research demonstrates the importance of an integrated and
inclusive approach to languages in the framework of multiliteracy.
Authors conclude that multimodal storytelling develops creative
and dialogic thinking.

Dedicated Technology for Building a Co-creative
Writing Community

Mak and Coniam (2008) recommended the use of the wiki
for language learning. In their study, they used the wiki as
an online, co-creative and multimedia environment for writing
in English (ESL) with 11-year-old students from Hong Kong,
who were not used to working collaboratively. In groups of
four students, they participated in a project aiming to describe
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the facilities and characteristics of their educational centre to
create an advertising brochure for promoting the centre. As
the project progressed, the text of the group under analysis
improved its quality and complexity. In addition, by writing
a collaborative text, the students learned to expand, reorganise
and correct their own writing and their group mates’ writing.
The study highlights that the brochure included creative and
original multimedia information.

Lund and Rasmussen (2008) also highlight the use of
the wiki as a collaborative and creative technology with
high school students from a Norwegian institute who
participated in a collaborative writing project to describe
a typical English city, within the framework of the subject
of ESL. The creative component of this activity was found
in the invention of a city based on the real characteristics
of British cities using both textual description and images.
The students undertook the presentation of their wiki, making
use of their imagination. During the development of the
project, the students interpreted, constructed and reconstructed
writing processes. They went through each process as a
result of the following actions: reviewing the wikis of the
other groups and becoming aware of the global work of
all their colleagues; adapting their texts; and coordinating
with the members of their own groups to divide their
workload. This led them to create a group task identity
and commit them to the task.

Armstrong and Retterer (2008) investigated how the use
of the Blog influences foreign language learning (in this
case, students of Spanish, of unspecified ages, with an
intermediate level of Spanish). Two different activities were
planned as: (1) writing a storey among the whole group-
class; (2) writing several personal blog posts for each small
group. For the first activity, the students created a storey
together, over the course of 3 weeks. The teacher started
the storey and the different groups of students continued
to build it on the basis of the following instruction: each
group had to add information to the storey twice a week,
but not on the same day, so they had to read the contributions
of their peers. In the end, they recorded the storey as if
it were a movie. As a result of the study, students who
wrote on the blog using a significant number of words,
improved their oral expression in terms of accuracy of verb
tenses and also increased the complexity of their sentences.
An anonymous questionnaire to the students about their
blog writing experience showed that 100% of students felt
more comfortable writing in Spanish at the end of
that experience.

Rojas-Drummond et al. (2008) focused on 6-9-year-old
students in Mexico City and how they learned collaboratively
in creative writing projects through the use of ICTs. They
started from a working context that adopted the model of
a learning community. This promoted the social construction
of knowledge among all participants. The construction of
texts and multimedia products of storeys created by groups
of children from fourth to sixth grade, through the innovative
educational programme Learning Together, revealed the dynamic
functioning in educational environments of some central

socio-cultural concepts. Thus, collaborative creativity came
across in the writing of texts that involved co-construction
of texts; the establishment of intertextual and intercontextual
relationships between the texts themselves using ICT; the
development of dialogic and textual production strategies;
and the appropriation of diverse cultural artefacts for the
construction of knowledge.

Orchestrate the Collaborative Creativity Process
in Language Education

Schmoelz (2018) reports how secondary education students
who use digital narratives to encourage co-creativity show
a greater commitment, at the time of planning the writing
activity and a high control and effectiveness in the development
and resolution of the activity. In the digital storytelling
phase, students experience enjoyment and fun that allows
a better-constructed storeys. The qualitative study covers
125 students who are interviewed, questioned, recorded
and discussed.

CONCLUSION

This paper reviews studies of designs of technology-enhanced
learning environments that promote collaborative creativity
skills in language education. The final objective of this review
has been to capture advanced knowledge for designing future
language technology-enhanced learning projects capable of
promoting key collaborative and creative processes.

This paper aims to fill a gap in educational research around
the use of digital technology to promote collaborative creativity
skills. Our selection criteria include four essential research
variables to enhance creativity in a global knowledge society:
collaboration, creativity, technology and language education.
Only 26 studies meet all these criteria.

Although digital and interactive technologies are claimed
to create a favourable language learning environment capable
of fostering creative and collaborative language learning and
writing (Wang and Vasquez, 2012), most of the studies reviewed
have not been explicitly designed to improve and evaluate
creativity as a social and collaborative endeavour. On the
contrary, the importance of creativity in these papers is limited
to the creation of a purely digital linguistic product, such as
a text, a video or a podcast (Andayani, 2019). Therefore, this
review paper can be taken as the basis for future research in
language education.

From our review study, we conclude, firstly, that the features
of digital and interactive technologies enable the design of
powerful and rich language learning environments for knowledge
co-creation. These technology-enhanced learning environments
open up new opportunities for learners to, collaboratively,
generate, modify and evaluate new ideas through online and
multimodal interaction.

Secondly, the qualitative analyses of the selected papers
conclude that technology can play three important roles to
favour co-creativity in language education, namely, tutor, tool
and medium. Technology can act as a tutoring device that
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guides the implementation of key co-creation skills. Therefore,
there is a pattern of work and action that leads to solving
language problems with digital tools that promote collaborative
work, albeit in a sequenced way: Blogs, Wikis, WebQuest,
Kahoot and YouTube as the most popular environments
(Contreras Salas, 2012).

Besides, technology can act as a tool that enables and shapes
the development of co-creative thinking skills. Therefore, creative
thinking arises from the use of technology that shapes the
thinking of its users. This is where creative writing of digital
narratives in environments, such as IMOvie, Iphoto, TOEFL
Writing Test (Mellati and Khademi, 2014) or MMOL for second
language learning emerged.

Furthermore, technology can play the role of the medium
that creates rich and resourceful environments to stimulate
the emergence of collective creative processes. From this point
of view, blogging (Armstrong and Retterer, 2008) or the use
of Wikis as online collaborative writing environments (Mak
and Coniam, 2008) allows students to improve their co-written
writing skills by building texts in digital environments and
encouraging e-collaboration between them.

Thirdly, six different forms of technologies have been identified
in the reviewed studies that promote co-creativity in language
education. They are the following: audio and video platforms,
web-based environments, wikis, mobile technology and word
processors. These forms of technology support online group
learning that enthral students in active and resourceful-user
experience for collaborative knowledge creation.

Finally, our work has its limitations that may have conditioned
our results because of having discarded papers that could have
contributed to answering our research question. Among these
limitations, we highlight the following three: (a) limitation in
the type of publications considered: only articles that followed
a blind peer review procedure were considered; (b) limitation
in the language chosen: only articles written in English and
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In the last decade, ICT-based interventions for developing reading skills in children
with reading disabilities have become increasingly popular. This study had three
goals: (a) to assess the existence of gains in word reading, oral reading fluency
and listening comprehension after a Tier 2 intervention using the digital tool “I'm still
learning,” which was delivered partially in a remote modality during the COVID-19
pandemic; (b) to investigate whether the gains depended on the students’ gender, the
number of sessions attended and the interventionist; and (c) to investigate parents’
perceptions about the suitability and perceived effects of the intervention. A single
group design with pre-test and post-test was used. The intervention was delivered to
second graders (N = 81) flagged as being at-risk for reading disabilities in a universal
screening. The analyses showed significant gains in all three outcome variables after
the intervention. The gains did not depend on students’ gender, number of intervention
sessions attended or interventionist. Parents’ perceptions of the remote intervention
were positive. The study findings highlight the potentialities of using technology-based
interventions to foster reading skills and suggest that these may be especially useful
during lockdowns.

Keywords: reading disabilities, Tier 2 intervention, digital tool, remote intervention, COVID-19

INTRODUCTION

Response to Intervention (RtI) models provide a line of action regarding assessment and
intervention in several areas, including reading: evidence-based interventions are delivered, the
effectiveness of those interventions is monitored, and the instruction is adjusted based on how
a student responds (Fuchs and Fuchs, 2006; van Norman et al., 2020). Typically, RtI includes
three Tiers: Tier 1, which includes universal evidence-based instruction; Tier 2, which encompasses
more support for some students in addition to general instruction; and Tier 3 which involves a
more intense and personalized intervention, often delivered individually, to only a few students
(Gartland and Strosnider, 2020). Students enter Tier 2 when flagged in universal screenings that
are used to identify students at-risk for reading disabilities (McAlenney and Coyne, 2011). In
RtI models the Tier 2 intervention is delivered in small groups, usually ranging from 2 to 10
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students (Balu et al., 2015), and is systematic and tailored to the
students’ needs (Truckenmiller and Brehmer, 2021). Student
progress is regularly monitored and those who fail to demonstrate
significant development are moved to Tier 3 intervention
(Jenkins et al., 2013; Vaughn and Swanson, 2015).

Reading difficulties have serious implications on students’
academic success and motivation, and there has been a growing
body of research that evidences the need to develop early
interventions that are tailored to the needs of each student
to reduce the likelihood of more severe disabilities (Arias-
Gundin and Llamazares, 2021) and decrease the differences
between students (Pfost et al., 2014). Several studies support
Rt effectiveness in the intervention in reading disabilities (e.g.,
Suggate, 2010; van Norman et al., 2020). In this study, we will
focus specifically on Tier 2 reading interventions. A recent meta-
analysis (Gersten et al., 2020) focused on the effects of Tier 2
reading interventions on first to third graders considered at-
risk for reading disabilities. Most of the 33 analyzed studies
included instruction on phonological awareness, decoding, oral
reading fluency and spelling, but intervention in vocabulary and
comprehension was seldom described. The results showed larger
effect sizes for word or pseudoword reading, compared to reading
comprehension and fluency. The observation of larger effects in
foundational skills, such as decoding or fluency, compared to
comprehension has been consistently reported in other meta-
analyses focused on the intervention in reading difficulties in the
first years of schooling (e.g., Wanzek et al, 2016). The meta-
analysis by Gersten et al. (2020) also showed that interventions
including phonological awareness training had significantly
smaller effects than interventions without it, suggesting that
spending time explicitly teaching phonological awareness is
counter-productive after children start to develop decoding
skills. Another important result was that various intervention
characteristics (e.g., type of interventionist, group size) had little
moderating influence on the intervention effects. Previous meta-
analyses of the effects of Tier 2 type reading interventions in
primary school students had also suggested that the positive
effects observed do not depend on the number of intervention
hours (Wanzek et al., 2016, 2018). Although these meta-analyses
provided important insights on Tier 2 interventions in the first
years of reading acquisition, one of their limitations was that
they did not analyze whether digital tools were used as part
of the intervention, or whether they included complementary
homework or some type of remote intervention.

Particularly in the last decade, there has been a significant
increase in the use of technology for assessment and intervention
with learning disabilities (Dean et al., 2021). Several systematic
reviews have shown that a wide diversity of technology is used in
this field, from text-to-speech tools to computer-based software
designed to improve specific skills (Chai and Chen, 2017; Wood
et al., 2018; Dogan and Delialioglu, 2020). One of the most
widely used computer programs to promote basic reading skills
is GraphoGame, which has been adapted for about two dozen
of countries (Ojanen et al., 2015; Ahmed et al., 2020; Dean
et al,, 2021; Lyytinen et al,, 2021). A recent systematic review
by McTigue et al. (2020) focused on the effects of GraphoGame
on word reading skills. This review concluded that the effects

were mostly small, but a more detailed review of the moderators
suggested sizeable effects when there was a high degree of
adult participation during the intervention. Some research
suggests that new technologies can be successfully integrated in
interventions in reading disabilities based on the RtI framework.
For example, Duijnen (2021) describes a synchronous online
fluency intervention with three struggling readers in second and
third grade, with similar reading performance. The students
were involved in an 8-week small group intervention, totaling
15 sessions of 45 min each. The results indicated a noticeable
increase in word reading accuracy, decoding skills, and reading
comprehension after the intervention.

The results of a recent systematic review on technology-based
interventions for children with reading difficulties, including 45
studies published between 2010 and 2020, indicated that most
interventions were multi-component; that is, they addressed
more than one reading component (Algahtani, 2020). The same
review also indicated that in 25 studies (55% of the total) the
students worked alone with the intervention tool, whereas in the
remaining studies an adult was involved. This proliferation of
technology in the intervention in reading disabilities has been
accompanied by a concern of how they should be employed to
maximize the likelihood of positive outcomes. A recent Delphi
study aiming to gather guidelines for good practices in the use
of technologies for intervention in dyslexia (Lorusso et al., 2021)
suggested an overall positive attitude toward the use of ICT-
based interventions, with the flexibility, engagement, and cost-
effectiveness being pointed out as some of the advantages of the
format. Moreover, the 18 experts involved in this study provided
some insights on best practices: (a) the intervention should be
started before the third grade and should last up to 6 months;
(b) the intervention should target phonological awareness, visual
abilities, lexical skills, and grapheme-to-phoneme conversion;
and (c) the families’ compliance and their ability to support
the children and to mediate and supervise the completion of
ICT-based activities should be considered (Lorusso et al., 2021).

Social validity refers to the perceptions of the participants
in an intervention regarding its goals, procedures, and effects
(Wolf, 1978; Foster and Mash, 1999). These perceptions are vital
given that they may foster (or hinder) intervention sustainability:
if participants and other actors involved, such as teachers and
parents, perceive the intervention as important, worthwhile,
easy to implement and enjoyable, they will be more likely
to adhere to it and intervention will be more likely to go
on (Kozleski et al., 2021). However, social validity in reading
interventions has seldom been explored. A review by Lindo
and Elleman (2010) focused on studies on reading interventions
published between 2000 and 2006. They reviewed more than 600
studies and found that only 14 studies included data on social
validity, and these were focused either on students’ (n = 4) or
teachers’ (n = 10) perceptions. Parents’ perceptions have not been
addressed, although they have been involved in some Tier 2
reading interventions, either as an active part in the intervention
or in aless active role, as supporters in additional activities carried
at home (Gerzel-Short, 2017; Grindle et al., 2019). Moreover, as
suggested in the previously referred Delphi study (Lorusso et al.,
2021), the families’ compliance is a crucial factor for the success
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of ICT-based reading interventions and, this depends to a large
extent on how important, feasible and effective they think the
intervention is.

The Present Study

The outbreak of the COVID-19 pandemic hastened the
need to integrate ICT in interventions for a wide range of
disorders. Across the world, lockdowns, illness, quarantine, and
prophylactic isolation have limited the access of children to
education and intervention services. Consequently, there were
some attempts to create interventions that could be delivered
remotely to children with learning disabilities. However, most
of these consisted of delivering traditional interventions using
programs such as Zoom for synchronous remote communication
(e.g., Alves and Romig, 2021; Beach et al, 2021; Cruz et al,
2021). In this study, the intervention started face-to-face in
November of 2020 but was shifted to a remote modality between
January and March of 2021 due to lockdown. We conducted
a single-group study with pre-test and post-test and used an
e-learning platform for interventions in reading disabilities called
“I'm still learning” (Ribeiro et al., 2016). This tool includes tasks
for the assessment and intervention in primary school children
with, or at-risk for, reading disabilities, focusing specifically
on phonological awareness, word reading, oral reading fluency
and comprehension. Because this study was conducted with
second-grade students, the phonological awareness intervention
tasks were discarded. Some of the tasks can be performed
independently by the students, but for others, the guidance of
an adult is required (e.g., to transition between tasks and to
provide more specific feedback). As indicated before, studies
that address the social validity in reading interventions are
scarce. Although, the intervention addressed in this study was
delivered by professionals, parents had a supporting role in the
part of the intervention that was conducted remotely. Therefore,
besides directly assessing the effects of the intervention in
students’ abilities, parents’ perceptions were also addressed to
collect evidence of social validity for the remote intervention,
supported by the digital tool, and conducted out of school ours.
Therefore, the goals of this study were: (a) to explore the existence
of gains in students’ word reading, oral reading fluency and
listening comprehension at the end of a Tier 2 intervention
performed using the referred digital tool; (b) to assess whether the
gains depended on the students’ gender, the number of sessions
attended and the interventionist; and (c) to investigate parents’
perceptions regarding the remote intervention with their children
using the digital tool.

MATERIALS AND METHODS

Participants

The sample comprised 81 second-graders who were flagged as
being at-risk for reading disabilities in a universal screening
(N = 528) conducted in a municipality from the North
of Portugal. This universal screening was performed at the
beginning of the school year in 27 public schools, comprising 29
classes, and included assessments of letter recognition, reading

fluency, and listening comprehension (Santos et al., 2020b). All
assessments were administered by trained teachers in a classroom
setting. Students who scored below the cutoff scores in the
universal screening (<3 points in oral reading fluency and/or
<7 points in listening comprehension) were flagged as being at-
risk. All the selected students had fluency deficits and 21 also
had concurrent listening comprehension deficits. Only children
who recognized letters and who were, at least already capable
of identifying words composed of simple CV syllabic structures
(consonant + vowel) where included in this sample. Children
who did not demonstrate these skills were referred to (and
later supported by) other school services. Regarding gender, 36
(44.4%) were boys and 45 (55.6%) were girls. Students were aged
between 6 and 8 years old (M = 6.95; SD = 0.391) and were
not engaged in any other intervention or additional support for
learning in the school.

Measures

Test of Word Reading (TLP; Teste de Leitura de
Palavras)

The TLP (Chaves-Sousa et al., 2017a,b) is a standardized test
comprising four vertically scaled test forms for students in grades
one to four to evaluate word reading. The test forms TLP-1 and
TLP-2 were used in this study. Each test version includes 30
single words that are displayed consecutively, in a randomized
order, via a computer application. The test administration is
untimed. During the test application, word reading accuracy
(correct/incorrect) is recorded in the platform by the evaluator.
The raw scores (total number of words read correctly) are then
converted to a standardized (scaled) score. The standardized
scores are in a scale with a mean of 100 and standard deviation
of 10. The expected mean standardized score is 100 (SD = 10)
at the end of the first grade and 109 (SD = 10) at the end of the
second grade. The test has adequate indicators of reliability and
validity (Chaves-Sousa et al., 2017a).

Test of Listening Comprehension of Narrative Texts
(TCTMO-n; Teste de Compreenséo de Textos na
Modalidade Oral-Narrativo)

The TCTMO-n (Santos et al., 2015; Viana et al, 2015) is
composed of four vertical scaled test forms to assess students’
listening comprehension from first to fourth grades. The
test forms TCTMO-n-1 and TCTMO-n-2 were used in this
study. Each test form includes four texts. Students heard the
recorded narrative texts followed by 30 multiple-choice listening
comprehension questions, presented in the same format.
The questions had three alternatives (one correct). Questions
assessed literal comprehension, inferential comprehension,
reorganization, or critical comprehension (Catala et al., 2001).
The test administration is untimed, and the total number of
correct answers is computed and converted to a standardized
score. The standardized scores are in a scale with a mean of 100
and standard deviation of 10. The expected mean standardized
score is 100 (SD = 10) at the end of the first grade and 106
(SD = 10) at the end of the second grade. High reliability and
evidence of construct and criterion validity has been provided for
the test (Santos et al., 2015; Viana et al., 2015).
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Tier 2 Reading Intervention

Test of Reading Fluency (TFL; Teste de Fluéncia de
Leitura)

The TFL (Ribeiro et al, 2014) assesses oral reading fluency
and consists of an unpublished narrative text that students are
required to read aloud. The test administration is individual
and has a time limit of 3 min. The number of reading errors
is registered, and the mean number of words read correctly per
minute is calculated.

Parents’ Questionnaire

A questionnaire was designed to assess parents’ perceptions of
the remote intervention. This self-report questionnaire included
17 items that were answered using a 5-point Likert scale from 1
(Totally disagree) to 5 (Totally agree). The items were developed
following the social validity dimensions proposed by Wolf
(1978): (a) significance of the goals; (b) appropriateness of the
procedures; and (c) importance of the effects. Therefore, the
items assessed not only the perceived effects of the intervention,
but also the suitability of the intervention and materials, the
appropriateness of the methodology, the suitability of the
schedule and equipment and the interventionists’ performance.
One open response question was also presented so that parents
could provide additional comments. The questionnaire can be
consulted in the Supplementary Material.

Procedures

This study was approved by, and conducted according to,
the ethical recommendations of the Ethics Committee of the
University of Minho. Authorization from the municipality
and the school boards was also obtained. Additionally, before
participating in data collection and intervention delivery we
obtained informed consent forms for each student, signed by
their parents/tutors. After the universal screening and before
the intervention, students who scored below the cutoff scores
were administered standardized measures of word reading,
oral reading fluency, and listening comprehension (October-
November 2020). These measures were also administered after
the intervention (May-June 2021) by the same researchers
who delivered the intervention. The first two measures were
administered individually. The test of listening comprehension
was administered in small groups. At the end of the remote
intervention, parents were asked to respond to a questionnaire
about their perceptions regarding the intervention carried out
during the lockdown. This questionnaire was presented using
Google Forms and accessed via a link sent via email. Although
the participation was anonymous and all parents were invited to
participate, only 49 parents responded.

Intervention

A Tier 2, small group intervention (3-5 students), was organized
to promote fluency and listening comprehension. Groups were
organized based on the COVID-19 pandemic sanitary rules
at the time, that determined that students from different
classes could not mix inside the schools. Therefore, students
in each intervention group were from the same class. The
intervention incorporated activities from the “I am still learning”
online platform. Sessions, each lasting approximately 40 min,

occurred twice a week. The face-to-face intervention started
in November 2020 and occurred outside the classroom, in
a schedule agreed by the elementary school teacher, during
the school day. Remote intervention occurred between January
21st until mid-March of 2021. In these remote sessions, the
major divergences from the original intervention were that
inter