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Introduction: The Padlet interactive platform constitutes a virtual online
board on which users can post various types of multimedia content, such as
documents, questions, comments, images, video clips, and audio clips. This
platform has gained popularity in higher education yet remains ancillary in the
fields of medical education and medical management.

Methods: This case study sought to initially design an intervention program
that employs online collaborative learning enabled by Padlet and to assess how
Health Management students perceived the activity and its ramifications for
their learning. 85 students’ reflective journals were content analyzed.

Results: five main categories stood out: (1) user experience of the platform; (2)
visuality and visibility of the platform; (3) collaborative learning and OCL; (4)
active online learning and student engagement; and (5) cognitive flexibility.

Discussion: This study emphasizes the importance of incorporating digital tools
in education, particularly the use of the Padlet platform to facilitate collaborative
learning and improve the quality of teaching and learning. It demonstrates that
Padlet-mediated online collaborative learning can be an effective digital learning
tool because of its ease of use and ability to accommodate both pedagogical and
technological challenges.

online collaborative learning, Padlet, health management, higher education,
collaborative learning

Introduction

The healthcare industry has faced numerous challenges in recent years due to rapid global
changes, increased access to information, and evolving labor market demands. As a result, the
training of healthcare administrators must be competency-based and focus on developing
essential skills such as cognitive and interpersonal abilities (Senkubuge et al., 2014; Naamati-
Schneider, 2020). The dynamic nature of healthcare systems, which involves interactions
between individuals and their environments, requires teaching methods that can help healthcare
providers adapt to the changing demands of the industry (Reis, 2019).

This study proposes the evaluation of the effectiveness of online collaborative learning
(OCL) as a teaching method for health management students, utilizing Padlet as a digital
platform for interactive collaboration. Previous research in the field of health professions,
including health administration, has demonstrated that OCL in digital environments can
enhance student learning through collaborative problem-solving and the acquisition of
knowledge, as well as the cultivation of higher-order thinking skills (Xiong et al., 2016).

The acquisition of skills such as flexibility, effective decision-making, and interpersonal
communication is crucial for health professionals, who often work in multidisciplinary and
culturally diverse teams. These skills can be developed through exposure to online collaborative

6 frontiersin.org
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learning (OCL) environments early on in professional training
(Ménnisto et al., 2020). The adoption and advancement of OCL
pedagogies across all levels of education, from undergraduate studies
to professional development, is widely believed to benefit both the
health system and its patients by enabling health workers to meet the
demands of the healthcare market (Alt et al., 2022). This is particularly
relevant in light of the practical nature of work in the health industry
(Grosser et al., 2020).

The current study hence sought to demonstrate the introduction
of an innovative pedagogy of online collaborative learning (OCL) with
the aid of Padlet technology (Ramachandiran and Mahmud, 2018),
for health management undergraduate students. Our aim was to
examine students’ perceptions of their experiences of OCL enabled by
Padlet from their point of view. Indeed, students’ perception of the use
of technologies and digital platforms has been found to be an
important factor in the extent of the adoption of technology and the
achievement of the learning goals (Mehta et al., 2021), therefore
scholars have been called upon to extend the knowledge in this field.

In this study, we analyzed students’ reflective journals with the
aim of understanding how the students perceived the activity and its
ramifications. Content analysis helped identify themes and patterns
regarding students’ perceptions of the newly designed activity. The
findings of this study will help in understanding the benefits of Padlet
as a collaborative learning tool, and how it should be implemented so
as to develop the ability to work in varied teams, to collaborate in
decision-making, and to adapt to changes in the learning environment.
With these skills and abilities, students will undoubtedly be better able
to adapt to the labor market in health professions and in general
(Ménnisto et al., 2020; Alt et al., 2022).

Literature review

In this section we will review the advantages as well as challenges
of OCL. We will also address Padlet-mediated learning in technology-
enhanced environments by reviewing relevant recent literature.
Further, we will present the use of this teaching methodology in the
healthcare professions and examine how it impacts the skills required
of today’s healthcare students.

Online collaborative learning

Zheng et al. (2014) defined online collaborative learning (OCL)
as a goal-oriented activity of a group of students committed to
achieving a shared goal and creating new knowledge by learning
interactively in a digital environment. This methodology has become
widespread because of its many advantages. For example, studies show
that encouragement of students’ engagement, high accessibility to the
course material (Sukendro et al., 2020; Balouchi and Samad, 2021),
extensive access to colleagues and instructors, and encouragement of
interaction and collaboration among the students contribute to better
learning outcomes (Ornellas and Munoz Carril, 2014). OCL was
found to add interest and to raise motivation to conduct research and
study, and as such to encourage the transition from passive to active
learning, and to encourage interaction and connection between the
students through the sharing of the products of their study and new
ideas, leading to greater social engagement and contributing to the
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development of higher-order intellectual skills (Malik et al., 2017; Park
etal., 2019; Yadegaridehkordi et al., 2019).

Various studies (Ng et al., 2022) have explored the factors that
affect the degree of students” adoption of OCL. For example, Cole et al.
(2021) showed that students’ perceptions of the online learning
environment were an important predictive factor in their engagement
in learning by means of online courses. Studies have also found that the
nature of the social interaction in the learning environment, support
and positive interaction with the facilitator, and the type of technology
used are considered key factors in the degree of adoption of OCL and
the extent to which it influenced the achievement of the learning goals
and improvement of performance (Molinillo et al., 2018; Qureshi et al,,
2021). Other studies evaluated the outcomes of OCL and examined
their level and quality. Breen (2015) and DiPasquale (2017), for
example, presented means of evaluating the outcomes of OCL by
analyzing the initial stages of the establishment of the higher-order
learning outcomes by means of brainstorming, group discussion, and
presenting various ideas, orally or in writing. Blieck et al. (2019)
pointed to the development and encouragement of ideas as outcomes
of higher-order learning with this methodology and the guidance and
support of the instructor. Similarly, Aldholay et al. (2018) demonstrated
the development of higher-order thinking by means of processing,
reflection, and analysis of collaborative critical thinking regarding
specific topics relevant to the course content. This supportive and
collaborative learning environment enables the existence of an effective
learning perspective for attaining the maximum learning goals.

Online collaborative learning mediated by
Padlet

The Padlet interactive platform constitutes a virtual online board on
which users can post various types of multimedia content, such as
documents, questions, comments, images, video clips, and audio clips.
The platform and the board are available to learners throughout their
studies and even beyond (Rosnida and Zainor, 2018; Mehta et al,, 2021).
Recent studies have shown the contribution of Padlet-mediated learning
and its usefulness in encouraging learners by means of active teaching
and collaborative learning (Rosnida and Zainor, 2018; Rashid et al., 2019).

According to the study of Gasmi and Thomas (2017), this
technology has been seen to promote collaboration among learners
and to promote students’ engagement in seminar courses. The study
found that the technology contributed to the efficiency of their studies
and constituted an easy and secure learning environment for
communication, teamwork, and asking questions. These studies shed
a positive light on the use of Padlet-mediated collaborative learning.
They note the advantages of the tool in its ease of use, accessibility to
materials over time (even after the conclusion of the course), and work
with diverse resources (including links, images, and video clips),
which make it a convenient tool for student-focused active
collaborative learning (Mehta et al., 2021).

Several studies have demonstrated the benefits of using Padlet as
a tool for collaborative learning. Garnham and Betts (2018) found that
student engagement increased in seminar courses that utilized Padlet,
and Beltran-Martin (2019) reported that students experienced
satisfaction and improved academic performance when using the
platform. Padlet has been identified as having several advantages for
collaborative learning, including ease of use, visual simplicity and
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long-term accessibility of content, even after the end of the course.
These advantages of the Padlet created a friendly tool for users that led
to high student satisfaction and better performance. Moreover, Padlet
is a very easy-to-operate technological tool that students can use with
various apps and resources such as presentations, links, images, and
videos (Beltran-Martin, 2019).

In the contemporary academic landscape, the availability of various
technological tools has become an essential aspect for students to
present their knowledge and communicate their ideas. However, while
these multiple options provide numerous opportunities, they may also
pose a challenge, as learners must devote significant time and effort to
acquire the necessary technological skills. As a result, the Padlet can
prove to be advantageous in this regard. Furthermore, these features
allow for a holistic and student-centered approach to teaching and
learning, as students are able to use their preferred medium and become
actively involved in creating their own content (Mehta et al., 2021).

The literature review indicates that Padlet-mediated OCL
methodologies are not yet widely used in higher education in the fields
of medical education and medical management and that there is little
research on how the methodologies are used in higher education.
Therefore, the current study aimed to implement an intervention
(described below), that combined Padlet-mediated
OCL. Next, it sought to evaluate the perception among health

program

management students of its effectiveness in collaborative learning.
Mapping the students’ perceptions and understanding the effects of
using this technology-mediated methodology is essential for achieving
learning goals and acquiring the requisite skills, especially in studies
that examine the students’ perspectives, because of the difficulty in
tracing students’ engagement in online learning activities (as opposed
to face-to-face learning encounters). The data from such studies can
be important for evaluating the effectiveness of the learning
methodology (Mehta et al., 2021). The current qualitative study is
based on a thematic analysis of health management students’ reflective
journals that were submitted at the end of the learning process. It
presents the challenges and opportunities of the proposed learning
method as viewed by the students.

Method

The current study uses the case study method. In this method, as
defined by Yin (2014), there is an in-depth empirical investigation of
the current phenomenon and its relation to the real world. Data are
gathered regarding human activities in a specific time and place,
enabling the learning of several things about the processes that take
place in the case under research. In a qualitative study in general and
in case study research in particular, the researcher constructs themes
that arise from the participants’ words in such a manner that an
argument or generalization derived inductively from the participants’
words receives empirical support from quotations (Cresswell, 2009).

Participants

Data for the analysis were gathered from 85 Israeli undergraduate
students of a Health Management program (covering patient-doctor
relations, quality of service in the healthcare system, and ethics and
patient rights). The students’ mean age was M =25.70 (SD =5.85), and
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84% were females. In relation to ethnicity, 58% were Jews, and 42%
Arabs (Muslims). Thirty-one percent reported working in health
professions (Profession).

Data gathering

The students were asked to keep a reflective journal throughout
the course and to submit it at the end of the semester. They were
instructed to keep a record of the learning process as they saw it and
to describe the challenges, difficulties, and positive outcomes in light
of their experience (Iripto et al., 2016). For example, they were asked
to describe the main challenges, the difficulties with which they had
coped, and the positive and negative experiences of the process.
Keeping the journals enabled reflection regarding the significant
learning processes and adoption of a multidimensional view of this
process (Zohar and Barzilai, 2013).

Data were collected through the reflective diaries, following the
intervention plan described in the next section (see the Instructional
Method). Prior to its implementation, and for the purpose of
maintaining the ethical principles concerning research with humans,
the following topics were kept among others: The theme of the
research was clarified to the students. It was clarified that the reflective
diaries will be used to evaluate the intervention plan. The students’
consent was obtained by signing an “informed consent” form. The
participants were assured that every name would be replaced by a
pseudonym and every identifying item would be omitted when
writing the research report. It was made clear to the students that the
materials (the reflective diaries) would be processed anonymously
only. The research was approved by the college’s Ethics Committee.

Procedure of the instructional method
(intervention plan)

Underlying this study is the transformation of a required course
titled Introducing Quality into the Health System, which had been
taught in a traditional frontal manner, to a course using a methodology
of Padlet-mediated OCL. This methodology enabled OCL that
included work in small groups; building a collaborative data pool; final
projects focusing on dilemmas and analyses of them in organizations,
using the data pool the students had constructed; presentation of the
projects on the collaborative platforms; and peer review (Levenberg
and Barak, 2015; Ng et al., 2022). At the beginning of the course, the
students were exposed to the new methods of teaching and received
information about the Padlet technology and how to use it. The
technology was also demonstrated by being used for students’
introduction. This introduction included students’ presentations of
themselves using the Padlet board, thus enabling familiarity with the
tool, constituting an informal and equal experience of the tool, and
generating interaction between the students to create groups and
increase students’ engagement in the course (DeWitt et al., 2015;
Rashid et al., 2019; Qureshi et al., 2021).

The course consisted of several stages, each one based on the
preceding one. After familiarizing themselves with the course outline
and the technology, the students were asked to form online study groups
with which they would work throughout the semester. In the second
stage, the students were asked to choose a topic from among the course
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topics presented to them on a Padlet board. In the next stage, the study
groups were asked to formulate a question, problem, or dilemma related
to the selected topic and to gather information from articles on the
topic. The groups were asked to present the articles and analyze them in
the context of the selected topic and to post the information on a new
Padlet board. This board was organized by topics and subtopics, in
accordance with the selected topics. Topics selected included dilemmas
in introducing accreditation processes, challenges in maintaining
medical confidentiality, clinician-patient relationships through digital
tools, and measuring the quality of service in the organization.

By the end of this stage, a categorical board containing
information, articles, and links to academic content was conducted.
This collaborative information bank was congruent with the course
topics and divided in a categorical manner that was easy to navigate
and accessible to all the students in all the groups (Mehta et al., 2021).
In the next stage, the groups were asked to prepare and present a final
project that was posted on yet another Padlet board. In this project,
which was based on the preceding work, they were required to
broaden the scope of the original project into a comprehensive
research question or discussion of a specific dilemma in a specific
organization so as to include a number of perspectives, and based on,
among other sources, the collaborative knowledge pool of the entire
class (and even to extend their project by adding new materials).

As part of the final project, the students were required to present
organizational and managerial perspectives as well as the perspectives
of patients and health professionals in the system. This was to
be accomplished by means of online group meetings and collaborative
work, including brainstorming, discussion, and decision-making
regarding the construction of the final project and its visual presentation
on a Padlet board, in various formats and using various technologies
that they chose. These included, for example, e-posters, presentations,
and video clips using such technologies as PowerPoint and ThingLink,
with which they had become familiar in other courses. This enabled
variety and empowerment of the individual student by allowing
freedom of choice of the manner of presentation, which is an advantage

10.3389/fpsyg.2023.1157621

of the Padlet technology (Ramachandiran and Mahmud, 2018). The
third board brought together all the projects in the course. The students
were required to use the Padlet board to critique their classmates’
projects exhibited on that board, ask questions, add information, or
highlight topics to be added to the discussion of the dilemma. Figure 1
summarizes the procedure of the instructional method.

Data analysis

This study used a categorical analysis of the data in accordance
with the deductive- inductive approach. This combination of
approaches throughout the analysis is considered essential because it
enables the addressing of categories derived from the literature review
and the existing theoretical knowledge in the field combined with new
categories that arise from the data analysis (Cresswell, 2009). Thematic
analysis was used in this study to identify topics that appeared in the
data and to report them. Each theme was summarized to provide an
overview of the participants reports. Then the dominant topics in the
reflective journals were identified and were gathered together as main
categories (Braun and Clarke, 2006). Disagreements and differences
between the researchers were resolved through discussion. The themes
regarding which the disagreement was not resolved were presented to
a researcher not connected with the study who determined whether
the theme was established in the data. Episodes, thoughts, and feelings
that the students raised are reported here in order to support the
reliability of the themes found. The external validity was derived from
the congruence of the themes with the knowledge found in the
theoretical literature, as we show in the discussion.

Findings

The data analysis of the reflective journals revealed five main
categories: (1) user experience of the platform; (2) visuality and

vInitial introduction to
the platform

v Getting to know fellow
learners

v'Creating workgroups

viewpoints

Padlet board 1

= Padlet board 2

v'Building a collaborative
information database
cataloged according to
categories and different

v'Presenting the final
project

v’ Use of various software

v'Peer review

Padlet board 3

Reflective journal writing

FIGURE 1
The procedure of the instructional method.
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visibility of the platform; (3) collaborative learning and OCL; (4)
active online learning and student engagement; and (5) cognitive
flexibility. These categories are summarized in Figure 2. Exemplary
quotes from the data are provided to illustrate each category.

User experience of the platform

The analysis of the students’ journals revealed that the use of this
interface was easy for the students and enabled a positive experience.
Most of the students noted the platform’s ease of use and the fact that
it did not require much learning and experience; after a relatively brief
explanation, it was possible to use it freely. In this way, the platform
makes the user experience easy and pleasant.

It was very easy in my opinion, and therefore also made it [the
Padlet assignments] very enjoyable. They were almost easier and
more enjoyable than all the other assignments in other
courses. (B22)

Many of the students noted that for them, the platform was almost
as experiential as using social media and familiar, favorite applications
that they use for online social interaction. This experience contributed
to confidence in using the tool that was familiar and informal,
reducing resistance and anxiety in carrying out the assignments.

10.3389/fpsyg.2023.1157621

It was easy for us to cope with Padlet because it was smooth, and
not complicated, like some of the features of the WhatsApp
application. This helped us mobilize cooperation with everyone
and add files easily and quickly. (B35)

The students’ positive user experience was addressed also in terms
of the platform’s availability, which was an important element in this
category. The fact that the learning and the tools were digital enabled
high accessibility to all the material at all times and in every place,
including the use of students’ phones.

The Padlet was very helpful, I quickly found an article that was
relevant to my project and while I was searching, I already
understood what I was going to say. The information was
accessible every hour of the day. (B11)

Visuality and visibility of the platform

Many students noted positively the visuality of the platform
and the fact that it can be changed according to the students’ and
instructors’ preferences. For example, the background of the
Padlet and its organization could be determined by the instructor,
but each group may choose the format whereby materials
are added.

( .
|t was easy for us to cope with
Padlet because it was smooth,
and not complicated, like some of
the features of the WhatsApp
application. This helped us
mobilize cooperation with
everyone and add files easily and

4 )
eUsing Padlet helped me organize,

summarize, and condense the
material in a way that was
understandable and clear to
others. Moreover, it provided the
opportunity to insert all kinds of
effects that helped catch the eye

ePersonally, | liked very much that
it [the board] was open to
everyone and that it was possible
also to get ideas from other
groups and...| also liked the whole
thing that made it possible to
respond to others...(J15)

quickly. (B35)

User Experience of the

Platform of the Platform

and read the material without
being bored... (T45)

Visuality and Visibility

( . .
¢ All the participants were actively
involved and supportive of the
learning process. In this way,
there is a broad range of opinions
and various forms of learning.
(M45)

Active Online Learning

and Student
Engagement

FIGURE 2
Derived categories and exemplary quotes from the data.

( ) .
| was required to open my mind
to new ideas, to examine and give
a practical, relevant response on
every topic, which helped me
absolutely in working on my
ability to critique...(J18)

Cognitive Flexibility
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Using Padlet helped me organize, summarize, and condense the
material in a way that was understandable and clear to others.
Moreover, it provided the opportunity to insert all kinds of effects
that helped catch the eye and read the material without being
bored. Colors and the appearance of every post helped me
remember and connect [the topic] to an article that needed to
be used for the second assignment. In addition, using Padlet
helped me very much in choosing the material that was most
important for others to read, instead of putting long and boring
material. Personally, when I read the posts I was attracted to what

drew my eye. (T45)

Nevertheless, a few students noted that the colorfulness and
visuality of this tool were perceived as creating visual overload and
difficulty in organizing the material.

In my view, the main difficulty was manifested in the visibility of
the Padlet, On the one hand it is very friendly and that is colorful
and divided into various windows. Here the problem begins,
when I felt an overload of information at a certain stage, and it was
no longer pleasant to look at and primarily made it difficult to
follow the projects of other people. (C12)

As the semester and the students’ use of the platform progressed,
students reported that they had honed these abilities and that they were
able to cope with the ensuing assignments with fewer difficulties in this
respect. They noted that these abilities continued to improve with the
use of the platform and with comparisons and receipt of help and
comments from group members or from members of other groups.

By the final project, we already understood better what is of
secondary importance and what is of primary importance and
how exactly to condense [it] so that it will catch the eyes of our
classmates so that they will want to read our project. (D5)

Collaborative learning and OCL

The experience of collaboration contributed to both the learning
level and the social level. Thus, at the learning level, for example, the
construction of a collaborative pool of papers and the division of the
material and its exposure to all the students made it easier for them in
the processes of searching for and locating material and even sorting it.

The pool of articles on Padlet is excellent, broad and truly useful
and helpful. Usually when I am looking for an article for other
academic projects, just finding the article is a project in itself.
Thanks to Padlet, the search is fast and easy. The user experience
with Padlet was enjoyable and quick and I even found several
articles from which to choose. (F67)

On the social level, the students wrote in their journals that this
learning methodology enabled learning in groups and comparison,
critiques by peers, and learning from classmates in a positive and less
threatening way.

Personally, I liked very much that it [the board] was open to
everyone and that it was possible also to get ideas from other
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groups and ... I also liked the whole thing that made it possible to
respond to others and to add other things that could enrich the
knowledge of the topic of my [project] or to connect to it some
kind of creativity, whether a video clip or a survey or a
picture. (J15)

In their reflective journals many students noted their initial
concern over posting material that included assignments. Some
reported fearing criticism. Those who had low self-confidence, were
concerned about being criticized because of language difficulties (in a
multicultural class room), or were concerned over quality.

There is, for example, concern that a project that is posted on the
Padlet is not good enough, and then a feeling of doubt about the
work is created and thoughts that “maybe yours is less good than
what the others did” begin. (I61)

The students reported that despite their concerns about
collaboration, very quickly they were exposed to a variety of projects.
The possibility of revising their projects in light of the comparison
with other projects or criticism from their classmates had a positive
influence on their learning and on the learning product, while relating
to other new ideas and other perspectives.

Sharing the projects and assignments enabled the students to
critique their own projects and final assignments, compare them,
and observe critiques of other projects. This enabled them to revise
their own projects and thus they were exposed to a variety of ideas
and perspectives as well as the implementation of a variety of
abilities, such as self-criticism, and comparison and synthesis
of materials.

The Padlet helped me get additional opinions of the project
I submitted which would not have happened when I sent the
project directly to the lecturer on the website and only the lecturer
could see it. This made me understand other additional opinions
of other students and to know what things to improve. (Q34)

Active online learning and student
engagement

Another category that arose from the analysis of the students’
reflective journals concerns active learning and active engagement of
students throughout the course, using the Padlet digital platform. This
categorical analysis revealed that the students found themselves
actively involved in the learning processes and even experienced the
active engagement of other students.

I feel that I had a very active learning [experience] and that it was
not oppressive, which is a very big bonus. (V11)

All the participants were actively involved and supportive of the
learning process. In this way, there is a broad range of opinions
and various forms of learning. (M45)

In addition, there was brainstorming. That is, all the students
participate in the discussion and express opinions and suggestions
on a specific topic. (M11)
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Students’ engagement increased the feeling of commitment to the
process and the learning experience, “All the members of the
group had a feeling of personal responsibility for the success of
their comrades in the group and understand that their personal
success depends on the group’s success.” (C33)

The students also noted that the option of adding comments and
communicating about the material enabled brainstorming and
discussion in writing, often over time, and led to an open
discussion, editing of the material, construction of arguments, and
grounding of the arguments in the material studied, individually
and even anonymously, “Mostly I would [post] arguments that
were based on academic articles. That opened the option of
discussing with others, I had such fun using the Padlet” (F31).

Cognitive flexibility

Another category that derives from the proposed theory concerns
cognitive flexibility and its development in students throughout the
intervention. The students reported being aware of interaction and
solution alternatives, considered different opinions while interacting
with their classmates, and were open to embrace new perspectives
targeted at achieving better results. The students reported that
collaborative learning enabled them to experience learning processes
that included brainstorming, group discussion, ironing out of
disagreements, and exchanges of ideas.

Sharing the information makes it possible to respond to it, to
conduct a multi-participant discussion about certain issues in the
field of health, to think about new and creative solutions. (K52)

I was required to open my mind to new ideas, to examine and give
a practical, relevant response on every topic, which helped me
absolutely in working on my ability to critique. Also, this tool
exposed me to topics and articles I had not heard about in the past
and demonstrated material for me in a broader way by providing
a demonstration of the topic as it pertains to medical
organizations. All this enabled me to examine information and
ways of presentation from perspectives that were different from
mine. In addition, during the first assignment we sat as a group
and wrote responses together, which enabled us to see together

and separately the different ways of thinking. (J18)

Discussion

This study presented the process of introducing and using the
methodology of Padlet-mediated OCL with students of health
management. It demonstrated how it is possible to guide the OCL
process using the Padlet digital internet platform, encourage
collaborative learning, and develop cognitive flexibility, through the
active engagement of students even in large courses, while achieving
the learning goals and outcomes and higher-order thinking among
the students.

The analysis of student reflective journals showed that the students
found the platform to be user friendly. The term “user experience,”
which in the past applied mainly to the user interface, that is, the
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interface between the technology and the individual, has been
broadened and now refers to additional aspects such as design,
presentation of information, technology, and even emotional, personal,
and experiential aspects (Minichiello et al., 2018). In this context, the
students noted that their user experience of the platform was positive,
which encouraged them to use it. The platform even increased the
interactions among the students, both because of its availability and
accessibility and because of the user experience, which included
attractive visuality and ease of operation and thus resembled the user
experience of familiar platforms that serve in social interactions.

According to the students, the use of the Padlet platform facilitated
the establishment of social and learning interactions and motivated
them to maintain these relationships. The use of Padlet also promoted
a positive and open atmosphere for collaborative learning, allowing
for exposure to diverse viewpoints and the cultivation of flexible
thinking in collaborative decision-making. This supports the findings
of Cole et al. (2021), who showed that students’ perceptions of an
online learning environment were an important predictive factor for
student engagement in learning in online courses. In our study, the
participants reported that there was a high level of activity on the part
of all the students in the group, including engagement of students
from various groups. The assignments were structured in a way that
allowed for the accumulation of shared collaborative knowledge,
which the students could then draw upon in subsequent assignments.
Additionally, the platform provided a positive user experience that
contributed to the success of this approach.

Together the students created a sense of collectivity and a shared
goal, a desire to share knowledge, and construction of a basis for
teamwork and collaboration with the other members of the small
group or the entire class. The results of the present study align with
previous research suggesting that the nature of interactions with the
instructor and peers, as well as the user experience of the technology,
are crucial factors influencing the adoption and effectiveness of OCL
in achieving learning goals and improving performance (Molinillo
et al, 2018; Qureshi et al,, 2021). Studies of the Padlet technology
specifically, such as Gasmi and Thomass (2017), found that the
platform was perceived as promoting collaboration among the
students and student engagement, asking of questions, discussions,
and teamwork.

Students, who were accustomed to individual learning, initially
struggled with the transition to collaborative approaches. They
reported being anxious about sharing their work due to fear of
criticism and lack of confidence in their abilities. However, they
eventually recognized that this collaboration could be an opportunity
for growth and development. With this realization, the students were
able to freely provide feedback on their peers” projects and receive
comments on their own work, resulting in a positive user experience
akin to that of social media rather than a threatening learning
environment. These findings align with previous research indicating
that OCL can promote higher-order outcomes such as brainstorming,
group discussion, idea generation, organization of ideas, and critical
thinking through active student participation (Breen, 2015;
DiPasquale, 2017; Aldholay et al., 2018).

One particularly notable benefit of using Padlet in large classes is
the ability to divide students into groups and facilitate high levels of
engagement. This is in contrast to traditional compulsory courses with
similar class sizes, which may struggle to allocate sufficient time for
group presentations and individualized instruction for the instructor
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due to the size of the class (Young and Nichols, 2017). According to
student journals and other research on the platform, Padlet enables
highly engaged participation (Mehta et al., 2021). Therefore, the
combination of this teaching method with the Padlet platform offers a
solution to the challenge of effectively instructing large classes in the
21st century. This advantage is particularly relevant in the current
context of social distancing measures and the shift towards hybrid
learning. The use of Padlet maintains these benefits and also allows for
greater accessibility in terms of both time and location, as the boards can
be accessed from any internet-enabled device, including smartphones,
atany time. This feature is particularly useful in the new era of education.

According to the analysis of student journals, the online
methodology and the features of the Padlet platform facilitated the
development of cognitive flexibility. The students reported being
exposed to a variety of opinions and perspectives from their group
members and the entire class, which required them to engage in
written discussions, consider alternative ideas, and potentially adjust
their project based on feedback from their peers. The processes
described by the students align with the concept of cognitive flexibility,
which involves the ability to respond adaptively and dynamically to
changing circumstances, interactions, and personal experiences in
order to achieve a desirable outcome (Hayes et al., 2006). It also
involves the consideration of multiple approaches to a problem,
negotiation, and the ability to arrive at implementable solutions in
complex, varied, and multicultural environments (Boot et al., 2017).
This development of cognitive flexibility is also linked to open-
mindedness, defined as the willingness to consider alternative
possibilities, opinions, and solutions (Barak and Levenberg, 2016).

Indeed, the students reported initial difficulty in this context,
which they expressed, inter alia, as fear of negative criticism and low
valuation, but as the semester progressed and they experienced the
advantages of the methodology, this difficulty was overcome and the
students began to examine new opinions and ideas, critically and
objectively, and even examined their own work by comparing projects,
editing, and improving while relating to the critique of their projects
by their comrades. In this way they often improved the learning
product and achieved higher-order learning outcomes while
developing cognitive flexibility.

Limitations of the study and future
directions of research

This study utilized online collaborative learning (OCL) and the
Padlet platform as tools to support a specific teaching method. While
the researchers focused on the pedagogical aspect, future research
should compare this digitally supported activity to a non-digital
equivalent and measure the impact on students’ cognitive skills. This
comparison would allow for an assessment of the specific contribution
of the digital instrument to skill development and the identification of
any challenges encountered. It would also be beneficial to examine the
use of this instrument in different teaching methodologies to determine
if it is more effective for certain types of assignments or requirements,
such as the creation of concept maps or presentations of projects.

This study focused on the field of health management, but the
development of these skills at the beginning of professional training
in the medical field could benefit health professionals in meeting the
demands of contemporary healthcare systems. As we enter a new era
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that requires adaptability and flexibility, it is suggested that this
pedagogy be implemented in other academic fields to evaluate its
impact on the acquisition of relevant skills. The results of this study
highlight the need for further research on the use of digital learning
environments based on learning outcomes-oriented pedagogy. This
may contribute to the development of teaching strategies that foster
lifelong learning skills.

Conclusions and recommendations

The dynamic worldwide changes in the digital era and the new
needs they are creating have challenged many traditional teaching
methods that were widespread in academia in general and in the area
of medical education in particular. Digital processes in teaching that
were accelerated by the limitations of social distancing during the
COVID-19 pandemic started becoming established as essential in
these processes, especially because online learning processes mediated
by digital platforms will leave their mark in creating the new normal.

These changes have become an opportunity for introducing and
establishing innovative and active teaching methods that encourage
great engagement of the learner in the learning process, instead of the
traditional, passive methods that are widespread in academia in
general and the fields of medicine and health management in
particular. Consequently, there is a real need today for research and
implementation of innovative teaching methods that are suited to the
learning goals of the 21* century. Developing these abilities is crucial,
especially in the health professions, which are undergoing a host of
changes that require the development of these skills at an early stage
of training and throughout the more advanced stages, including
professional training. Researchers, academics, and educators in higher
education are needed to research and actively implement online
learning technologies (Mehta et al., 2021).

The findings of the current study support previous studies of the
use of Padlet-mediated online learning that were found to be effective
in developing engagement and higher-order learning outcomes
(Breen, 2015; DiPasquale, 2017; Aldholay et al.,, 2018) and they
demonstrate specifically the effect of implementing Padlet-mediated
OCL on the development of learning abilities among students of
health management. The findings of this study support assumptions
that combining OCL and teaching methods with digital platforms that
encourage collaborative learning enable the development and
acquisition of cognitive flexibility, teamwork, and higher-order
learning outcomes of the kind that enhance crucial abilities of
employees in health systems in the 21 century (Ménnisto et al., 2020).
Developing these abilities enables the transformation of individuals
into lifelong learners who are better adapted to the changing market
conditions and demands of the 21* century. These abilities are crucial
for learners and employees in many fields, including the fields of
health management and medicine.

This study adds to the existing literature by emphasizing the
importance of incorporating digital tools in education, particularly the
use of the Padlet platform to facilitate collaborative learning and
improve the quality of teaching and learning. It demonstrates that
Padlet-mediated online collaborative learning (OCL) can be an
effective digital learning tool because of its ease of use and ability to
accommodate both pedagogical and technological challenges. This
method can be conducted openly or anonymously, depending on the
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instructor’s preference, and is suitable for students who may
be hesitant to participate or fear criticism. Additionally, the
accessibility and availability of Padlet make it suitable for use in large
classes. It is worth noting that despite the benefits of Padlet-mediated
OCL, this methodology may also pose challenges that require careful
management and support. This may include gradual integration into
the curriculum and ongoing communication between students and
the instructor.
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Introduction: Simulation-based learning (SBL) has become an effective tool in the
education field, and instructors play a significant role in leading it. Although much is
known about participants’ needs, SBL instructors’ needs have yet to be addressed.
The study’'s goal was to explore SBL instructors’ needs while guiding an SBL
workshop using the psychological framework of Maslow's Hierarchy of Needs.

Methods: We employed a qualitative case-study design, consisting of 68 four-
hour-long workshops, held at a teacher-education simulation center by the center’s
professional instructors. Data collection comprised 211 statements derived from
instructors’ open-ended reflections, the transcripts of two focus groups held with
the instructors, and 98 interpersonal communication documents.

Results: Data were analyzed using both deductive and inductive thematic analysis,
which rendered 11 themes spanning Maslow's five levels, and revealing two possible
simulation-based learning paths: a complete process, in which all needs are met
and an incomplete process, in which needs remain unmet.

Discussion: Theoretical insights and practical implications are provided for
attending to instructors’ needs (i.e., basic needs, security, belonging, self-esteem,
self-actualization) to ensure optimal learning in teacher education when using SBL.

simulation-based learning, teacher education, instruction, Maslow’s Hierarchy of needs,
qualitative case study

1. Introduction

The use of simulation-based learning (SBL) in teacher education has increased rapidly over
the last decade (Ferguson, 2017; Thisgaard and Makransky, 2017; Ledger et al., 2022), and SBL
instructors play a significant role in leading it. Although much is known about workshop
participants’ needs, instructors’ needs have yet to be addressed, particularly in the field of teacher
education. This lack of knowledge may result in a situation in which instructor’s needs are
overlooked, thus, impeding their ability to perform optimally. Hence, to addresses this literature
gap, the goal of the current study was to explore instructors’ needs when leading an SBL
workshop and to identify and conceptualize them using Maslow’s Hierarchy of Needs, a well-
established framework regarding human needs. Enhancing our theoretical understanding of the
understudied phenomenon of instructors’ needs is imperative, given their significant role in
facilitating the workshop goals; thus, addressing their needs is a key factor for the successful
implementation of SBL in teacher education. This view coincides with previous claims (e.g.,
Snoek et al,, 2010) that identify the teacher educator as the figure with the greatest impact on
the quality of teacher education.
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1.1. Theoretical background

1.1.1. Simulation-based learning

Simulation-based learning is a novel methodology that evolved
from health disciplines (Zhong and Zhang, 2021), and authentically
simulates the conditions of the professional arena at hand for learning
purposes such as teaching skills (Chernikova et al., 2020; Ross and
2022;

LLS

Atkinson, 2020; Malone and Briinken, 2021; Frei-Landau et al.,
Muchnik-Rozanov et al., 2022). It is accompanied by a reflective
debriefing (Garden et al., 2015) and guided by an instructor, during
which time constructive feedback is given, with the aim of improving
future performance (Girod and Girod, 2008).

In its early stages, the term ‘simulation’ was used to describe role
playing, whereas over the last two decades it has been expanded to
include advanced designs that involve professional actors and the
latest technology (Frei-Landau and Levin, 2022). For instance,
computer-based simulations, such as augmented-reality environments
use video devices that imitate the physical world (Enyedy et al., 2015;
Tang et al., 2021) and human simulations - often termed ‘clinical
simulations, involve professional actors (Dotger, 2010). Despite the
diversity of SBL designs, they share several common features: learning
in a safe environment but under conditions that resemble those of the
professional field in question (Rayner and Fluck, 2014), learning from
mistakes under conditions that involve no risk or deleterious impact
(Kaufman and Ireland, 2016), and learning through active and
reflective experience (Butvilofsky et al., 2012).

1.1.2. Simulations in the field of teacher
education

Until recently, SBL has been used mostly in medical and health
education (Fischetti et al., 2021). Although its use in the field of
teacher education is still in development (Shapira-Lishchinsky, 2013;
Levin and Flavian, 2020; Frei-Landau et al., 2022), it has been
purported to help teacher-education graduates to be better prepared
for facing future challenges (Dicker et al., 2014; Kaufman and Ireland,
2016), by providing an opportunity to apply theoretical knowledge to
behavior (Theelen et al., 2019). As such, simulations are recommended
and implemented in initial teacher education (Ledger and Fischetti,
20205 Ledger, 2021; Ade-Ojo et al., 2022), and recent reviews have
demonstrated SBLs pedagogical benefits, specifically, promoting
cognitive, behavioral, and affective learning processes (Vlachopoulos
and Makri, 2017).

Theoretically speaking, learning through simulations is grounded
in sociocultural frameworks for embodied cognition (Danish et al.,
2020). Specifically, according to Vygotsky’s Zone of Proximal
Development (ZPD in Vygotsky, 1978), learners acquire skills via
guidance and encouragement of a more skilled partner-in the case of
SBL-the instructor. In fact, the SBL instructor guides a reflective
debriefing during the learning process. This is in line with Dewey’s
suggestion that educators undertake reflective practices for self-
development, as well as improved self-confidence and self-efficacy. To
this end, current simulation studies rely on these theoretical
frameworks (Fischetti et al., 2021).

Studies focusing on SBL outcomes have demonstrated the
affordances of SBL in the field of teacher education, which include the
acquisition of skills specific to teacher education (Theelen et al., 2019)
and special education (Larson et al, 2020); the opportunity to
formulate cognitive knowledge (Ferguson, 2017; Dalinger et al., 2020);
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and the promotion of learners’ reflective abilities (Levin and Flavian,
2020) and critical thinking (Codreanu et al., 2020) in routine practice,
as well as in the context of ethical dilemmas in education (Yablon
etal, 2021). However, it is important to note that studies have also
indicated that there are also drawbacks to SBL. For instance, in the
course of the simulation, learners can experience negative feelings,
such as embarrassment and demotivation (Bautista and Boone, 2015;
Dalgarno et al., 2016), as well as learning overload (Makransky et al.,
2019), each of which might hinder the learning process. Given these
findings, the efficacy of SBL in the field of teacher education requires
further study. Interestingly, SBL advantages and disadvantages have
been examined from participants’ perspectives but rarely from those
of instructors (Judge et al., 2013).

1.2. The significant role of the instructor in
simulation workshops

As the reflective debriefing phase is the most significant
component of SBL (Tutticci et al., 2018) and given that the instructors
are the ones to lead it, their needs should be examined. Furthermore,
as the quality of instruction affects the ultimate efficacy of SBL
(Garden etal, 2015), providing instructors with optimal conditions is
imperative. In this sense, the instructor’s role coincides with the
teacher educator’s role (i.e., guiding the learner through the learning
process). Hence, in accordance with prior arguments that the teacher
educator is the figure with the greatest impact on the quality of teacher
education (Snoek et al, 2010), SBL instructors needs should
be examined. In other words, acknowledging that it was important to
study the needs of teacher educators in the field of teacher education
(Van Velzen et al,, 2010; Ghousseini, 2017) given the critical role they
play (Orland-Barak, 2014), we must conclude that it is equally
important to address the needs of simulation instructors in the context
of SBL in teacher education.

The literature in the field of medical simulations indicates that the
instructors deal with complex challenges, such as creating a supportive
group climate (Tutticci et al., 2018) and managing the technical
operation of equipment (Sellberg, 2018), especially the video-system
equipment. By contrast, the challenges and needs of simulation
instructors in the field of teacher education have yet to be precisely
identified and mapped. This gap in the literature is surprising,
considering the vital role of instructors during SBL. Therefore,
expanding our understanding of instructors’ needs by mapping them
is expected to provide insight into ways to optimize the instructors’
functioning (Der-Sahakian et al,, 2015; Campbell and Daley, 2017). In
the current study, we addressed this overlooked aspect, by examining
SBL instructors’ needs through the lens of Maslow’s Hierarchy of
Needs (Maslow, 1943).

1.2.1. The theoretical framework: Maslow'’s
Hierarchy of needs

Maslow’s Hierarchy of Needs (MHN) deals with the essence of
human needs and motivations (Fives and Mills, 2016) and provides
a hierarchical scale onto which such needs can be mapped.
According to Maslow, this hierarchy ranges from basic to complex
needs, as follows: (1) Basic needs include physiological needs such as
hunger, thirst, and sleep, the fulfilment of which are necessary for
survival. From the perspective of scholars in the field of education
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(Riley and Mort, 1981; Fisher and Royster, 2016), the equivalent of
this level of basic need in the context of the education field also
includes tangible equipment and supplies as well as technology-
related needs (Bailey and Pownell, 1998); (2) Safety needs involve a
sense of security and protection from physical as well as emotional
harm (freedom from threat and the need for self-preservation); (3)
Belongingness needs involve the desire for acceptance, affection, and
friendship, as well as the ability to exist in harmony with others; (4)
Esteem needs consist of two elements: the need to feel competent,
strong, and successful, and the need for recognition, appreciation,
and a positive reputation (Maslow, 1943 in Adams et al., 2015); and
(5) Self-actualization needs include the realization of one’s goals/
ambitions (Shaughnessy et al., 2018), and are gratified when
individuals reach their potential.

Maslow’s main claim was that “The appearance of one need usually
rests on the prior satisfaction of another’ (Maslow, 1943, p. 370).
Hence, the satisfaction of basic existential needs is a preliminary
condition for engaging in processes of more complex growth (such as
learning). It may be for this reason that Maslow’s theory is used so
extensively in the field of education (Fives and Mills, 2016).

Maslow’s theory reached the height of its popularity in the 1960s
and 70s. From the end of the 1960s to the mid-1980s, numerous
studies applied the theory to gain an understanding of candidates’
motivations for pursuing a career in the field of education (Coon,
2006), the needs of preservice teachers when learning, and the desired
components of teacher-education programs (Riley and Mort, 1981).
Between the mid-1980s and the end of the 1990s, the theory was rarely
referenced in studies.

In the last two decades, there has been a renewed interest in
Maslow’s theory, with a focus on contemporary issues. Maslow’s
theory has been found to be a suitable framework for understanding
schoolteachers’ needs (Fisher and Royster, 2016), as well as scholars’
needs in higher education (Schulte, 2018). Furthermore, in the field
of teacher education, it was used for conceptualizing instructors’
process of self-actualization through mentoring (Fletcher, 2006). Thus,
in line with these developments, as well as the findings of a preliminary
pilot study that highlighted MHN as a relevant theoretical framework
for mapping instructors’ needs (see the data analysis section), we chose
to use MHN as a theoretical lens for exploring the overlooked issue of
SBL instructors’ needs. Surprisingly, no studies about simulation
instructors’ needs exist despite the centrality of instructors in the SBL
process as the debriefing facilitator. Providing insight into SBL
instructors’ needs is crucial, as meeting people’s needs is linked with
their success (Freitas and Leonard, 2011). In conclusion, considering
the lack of empirical information regarding the needs of SBL
instructors’ in teacher education, and the importance of this
information given the instructors’ central role in facilitating the
workshop goals, the current study aimed to explore SBL instructors’
needs in the teacher education arena.

1.3. Research questions

As mentioned, not only is it crucial to identify SBL instructors’
needs, but once identified, we must be prepared to interpret and
evaluate their impact, to understand their relative significance to the
overall SBL process. To this end, we formulated the following
research questions:
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(1) Instructors’ perceived needs and their mapping according to
MHN: what are the needs of simulation instructors when
leading a simulation workshop, and in what ways do these
needs correspond to Maslow’s Hierarchy of Needs theory?

(2) Instructors’ perceived SBL process in light of their needs’

gratification: What is the perceived impact of gratification of

the needs in the hierarchy vis-a-vis the SBL process overall?

What is the perceived impact of unmet needs on the

SBL process?

2. Methodology
2.1. The study context

The research was conducted at a simulation center at a higher-
education institution in Israel that operates in accordance with the
clinical simulation model. This model involves professional actors (as
opposed to virtual simulations) and is frequently used by Dotger
(2015) to enhance teacher preparation. Generally, workshops are
directed toward promoting communication skills, teamwork, and
multiculturalism (Yablon et al., 2021; Frei-Landau and Avidov-Ungar,
2022; Levin et al., 2022).

The center is located in the school of teacher education and its
content is coordinated with the teacher education program. It provides
services to both preservice and inservice teachers in separate groups.
Inservice teachers participate in SBL as part of their professional
development courses, whereas preservice teachers typically participate
in SBL as part of a course in pedagogy. The students attending the
center represent a multicultural cross-section of Israeli society, which
includes Israeli Jewish students (secular and religious alike), Israeli
Arab students (mostly from local Bedouin settlements), and
new immigrants.

The current study was carried out over 2years. The staff of the
simulation center consists of 29 instructors and 14 professional actors.
Workshops are guided by a single instructor, who has received special
training for this purpose. Most of the instructors are the college lecturers,
whereas paucity hold a background and contemporary employment that
is highly related to teacher education. Specifically, most of them are the
college’s pedagogical teacher educators, whereas some are senior
schoolteachers or hold a managerial position in their school. In addition
to the specialized training they receive at the simulation center, they
usually hold prior additional certifications as group mentors or coachers;
thus, they have education-oriented backgrounds as well as field
experience leading groups. The simulation center’s staff, including the
simulation instructors, the center’s administrators and the research unit
meet regularly to enable knowledge sharing and brainstorming on how
to best design and improve the quality of the teacher-education
simulations. Each simulation workshop lasts 4h and comprises
approximately 12-15 participants. Pre-workshop preparation includes
an in-depth conversation held between the group’s coordinator and a
center staff member, during which the main needs of the group are
identified. Next, the instructor receives additional information about the
incoming group’s characteristics; then, tailored scenarios are written by
the center’s professional content developers (scenario writers). Each
workshop consists of three different scenarios typically involving
conflictual situations that are common in the field of education. Table 1
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TABLE 1 A sample of simulation scenarios: Contexts, descriptions, goals, and key issues for instructor’s debriefing.

Simulated context

Scenario’s figure characters

Scenario description

Summary of key issues for

Teacher*-student

Dan, 13 years old, diagnosed with ADHD

Teacher-initiated conference to address
student’s classroom disruptive behaviors
(chattering, inattention, etc.) and

learning difficulties

instructor’s debriefing

Facilitating cooperation
Finding empathy
Evoking motivation for learning

Assertiveness

Sara, 14 years old, has recently entered

junior high school

Teacher-initiated meeting to discuss
student’s social behaviors (social-media

shaming)

Active listening
Inquiring through open questions
Expressing empathy

Assertiveness

Teacher*-parent

Lea, 45years old, a lawyer, mother of a
10-year-old student diagnosed with ASD

Parent-initiated conference to discuss
with the teacher the problems of the
inclusion process of her fifth-grade

daughter with autism

Facilitating trust
Legitimizing emotions
Dealing with antagonism

Collaborative problem-solving

Jacob, 55 years old, a delivery man, father

of a nine-year-old student

Teacher-initiated conference to discuss
student’s off-task behaviors and low
grades, aiming to suggest professional

assessment

Facilitating trust
Managing goal-oriented conversation
Managing resistance

Legitimizing emotions

School principal -

teacher™

Kim, an experienced school principal, a
strong believer in parent-school

cooperation

School-principal-initiated conference to
acquaint the teacher with the school’s
educational philosophy, procedures, and

policies, following a parent’s complaint

Accepting criticism
Discussing expectations
Facing an authority figure

Managing impressions

Alex, an experienced school principal,

Teacher-initiated conference to discuss

the teacher’s overload with extra school

Assertiveness alongside empathy

highly ambitious and eager to prove

himself

assignments

Exhibiting problem-based attitude (rather than

emotion-based attitude)

Managing a collaborative dialogue

*The volunteer participant.

illustrates a sample of simulation scenarios, presenting the contexts,
descriptions, goals, and key issues for instructors’ debriefing.

The SBL workshop process involves three experiential cycles that
follow the same procedure but are diverse in terms of content. Each of
these cycles includes a scenario-based simulative experience - that is,
a five-minute enactment of the scenario by professional actors
interacting with a group member in real-time, during which the actor
responds according to predefined schemes written into the scenario —
followed by a debriefing phase. The interactions are video-recorded
(using the SimBoost platform), with the assistance of a technical
support team, and the debriefing phase is conducted by the instructor,
during which a variety of theoretical coping-strategy models are
presented. Finally, as part of the debriefing process, the actors present
their feedback to the workshop participants, providing the participants
with a unique opportunity to receive direct and authentic feedback on
how their behavior was experienced by others. Figure 1 presents a step-
by-step description of the simulation workshop process, emphasizing
the role of the instructor as well as the stages of the debriefing phase, as
these are major components of SBL.

2.2. The study design

Gaining insight into the subjective needs of instructors called for
a qualitative methodology (Creswell, 2007). In this domain, a
qualitative case-study design was selected (Stake, 2013). A case-study
involves the exploration of ‘a real-life, contemporary bounded system
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(a case), through detailed, in-depth data collection (Creswell, 2007,
p- 97). In the current study, all 68 SBL workshops were conducted at a
single site (the simulation center) and all dealt with promoting
communication skills within conflictual situations that are typically
inherent to the teaching experience. Hence, the SBL workshop can
be considered a case through which instructors’ needs could
be examined. The goal of this approach was to perform an in-depth
case analysis of instructors’ needs while they were managing an SBL
workshop. Thus, the identical structure of the workshop, which was
used consistently to train teachers (albeit of different disciplines and
varying levels of experience) served as an optimal setting for
thoroughly exploring SBL instructors’ needs. As per Creswell’s (2007)
guidelines for case-studies, we gathered a variety of data using several
information sources, to provide an in-depth view of the case, which
was limited in terms of time and or space.

2.3. Participants and data collection

Employing a purposive sampling method, 29 simulation center
instructors were approached, yet it was emphasized that participation
was voluntary. Eventually, 22 instructors agreed to participate. Data
from 68 workshops were collected over a two-year period (28 from
the first year; 40 from the second year), using multiple data sources,
to provide a comprehensive understanding of the issue, allow for the
triangulation of findings (Bogdan and Biklen, 2007), and the
performance of cross-validity checks (Creswell, 2007). The following
data sources were used.
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*The simulation center team organizes the technical components for the workshop (tablets, name tags, etc.).

sinquiries about group’s needs are made by the simulation center’s team, followed by writing tailored scenarios and updating the instructor about the group’s characteristics. ]
sThe instructor provides an introduction and explains the simulation goals, to establish a connection with the participants and facilitatea safe environment (30 min.). J

‘smustve | actor and isvideo-recorded. Simultaneously, the group members observethe situation through a one-way mirror whileusing tablets to write their notes.
The instructor leads a forty-five-minute “debriefing phase” as follows: \
H v'The phase begins with the instructor encouraging the volunteer to vent his or her feelings (“how did you feel in that situation?”).
_% o ¥'The instructor chooses a segment of the video-recorded simulation (related to the key issues determined beforehand), and gives the group specific
Lo [ instructions on what to watch for in the segment, while viewing it together (e.g., “Please note the body language;” “Please consider the
2 _E communication skills exhibited when the conversation escalates”).
§ ?5 ¥'The volunteer is encouraged to share the motives, conceptions, and feelings underlying his or her behaviors (e.g. , “Can you share why you behaved
5] = the way you did? What guided your behavior?”).
g ‘l;-; v Group discussion and brainstorming is led by the instructor along with peer reflections (e.g., “Can someone share a similar situation from the field and
o = the way it was managed?”).
* ﬁ v'The instructor uses theoretical models to conceptualize the main ideas that arose in the discussion, predominantly related to communication skills
a (e.g., “l would like to present the x model that deals with empathy/assertiveness”).

sThe instructor presents a scenario and encourages one of the group members to volunteerto actit out. Then, a five-minute simulative experience session is held with a professional}

v'The actor gives feedback from his or her point of view (e.g., “When you (the volunteer participant) did XXX, | felt like YYY;” “It would have helped me if

you had done XXX”) related to the main issues pointed out by the instructor.
v'To conclude, the instructor requests that both the volunteer and the group members to conclude with their insights (if any).

/

\/ sAfter conducting three cycles, the instructor concludes with a “take away” round, during which the participants are encouraged to reflect about their experiences and insights
throughout the workshop (e.g., “Please share one thing that you will take with you when you go back to the field”) (30 min.).

sThe instructor fills outan open-ended reflection form; workshop participants fill out an electronic feedback reflective questionnaire. ]

FIGURE 1

Instructor’s role throughout the SBL workshop. A step-by-step description of the simulation workshop process, emphasizing the role of the instructor
throughout the process. [Note that although all workshops have the same structure, they differ in terms of their contents (different scenarios)].

(1) Instructors’ post-workshop reflections. Following each
workshop, instructors were asked to freely elaborate about
their experiences during the simulation workshop (including
perceptions, challenges, etc.). Overall, 68 reflections were
collected, yielding 211 statements.

(2) Focus groups. Two focus groups were conducted at the end of
each year (10 participated in the first-year focus group and 12
participated in the second-year focus group). During the focus
groups, the participants were requested to discuss their needs
when leading a workshop as well as to respond to others’
comments (sample questions: ‘We wish to learn more about
your needs as instructors when leading a simulation workshop.
Could you please share your experience in this regard?’; ‘Please
describe what promotes or impedes your needs being met in the
context of leading an SBL workshop?’; ‘How does having your
needs met affect the learning process and workshop overall?,
etc.). Focus group sessions lasted one and a half hours and were
audio-taped and then transcribed.

(3) Instructors’ email correspondence documents. Documents
containing email correspondence between the center’s
academic manager and the 22 instructors were collected.
Overall, 98 documents were reviewed.

The rationale for collecting data from multiple sources lies in the
assumption that richer information will be derived this way. The
inclusion of personal reflections are recorded privately and covey
thoughts and emotions that might not be shared in a group. By contrast,
focus groups are conducted collaboratively and publicly, where
interpersonal interactions can trigger new insights and perspectives.
The rationale for examining email correspondences between instructors
and academic managers was that this medium is often used by
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instructors to discuss challenges and experiences following an SBL
workshop, thus, providing important data about the instructor’s needs.
Prior to data analysis, all data were coded as follows: instructors’
reflections were coded sequentially (REF-W1—REF-W68); focus
group data were coded in accordance with the year in which they
were conducted (FOGR1, FOGR2); and instructors’ correspondence
documents were coded chronologically (ECO1—ECO098).

2.4. Data analysis

Data from a preliminary pilot study of simulation instructors
(comprising a focus group, N=8; and 26 email correspondences)
revealed that the instructors’ needs could be mapped to the MHN
framework. Thus, the MHN framework was chosen as the theoretical
lens through which the entire data were analyzed and through which
the issue of needs was examined. This analysis was conducted in a
two-step thematic analysis procedure, as follows. In the first round,
we performed a deductive analysis, using MHN as a theoretical
framework through which to investigate the perceived needs of the
instructors when leading simulation workshops. At this stage, data from
all sources were coded based on Maslow’s five levels of human needs,
while we remained open to additional levels or needs not mentioned in
MHN. We calculated the frequency with which each theme appeared
in each of Maslow’s levels, across all data sources, to gain a sense of the
prevalence of the various themes. During the counting procedure,
we took note of instances where the same instructor mentioned the
same workshop-related theme in different data sources. In such cases,
the theme in question was counted only once.

In the second round, we employed an open thematic analysis,
which is inductive in nature. During this inductive analytic process,
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data segments that were identified in the previous round as reflecting
instructors’ needs were analyzed, as we searched for salient themes
emerging from the text. Similar or related themes were grouped
together. This microanalysis was used to ensure that no important
ideas, themes, or constructs were overlooked. This process yielded 11
main themes along Maslow’s five levels. Eventually, we were able to
organize the emergent themes that represented instructors’ needs
according to MHN. Then, we calculated the frequency with which each
theme appeared in each of Maslow’s levels across all data sources, to
gain a sense of the prevalence of the various themes. During the
counting procedure, we took note of instances where the same
instructor found a particular workshop-related theme in more than
one data source (e.g., in the reflections and in the email
correspondence). In such cases, the theme in question was counted
only once. Table 2 presents an example of the qualitative content
analysis coding process.

Working separately, we (the two researchers) initially read and
analyzed the material, marking and coding the relevant themes and
subthemes, and then ascribed each of these themes to one of the five
levels of MHN. Subsequently, we compared our findings and discussed
them until we reached a joint decision regarding the relevant themes
at each level. Finally, member checking, which is considered the gold
standard for establishing trustworthiness (Kornbluh, 2015), was
employed, by sharing the findings with the instructors and
incorporating their suggestions into our interpretations.

2.5. Procedure and ethics

This study’s protocol was approved by the higher-education
institution’s Ethics Committee. The participants gave their informed
consent. The request that they write their reflections was sent to
instructors via a link to a Google Form, enabling them to refuse
without being inconvenienced. Confidentiality was maintained, as
answers were anonymous. Before conducting the focus group, the
instructors gave their consent to have the session recorded, and they
were explicitly told that they could choose what they wished to share,
and were free to leave at will, without consequence. Focus groups were
recorded and transcribed; all personal information was concealed and,
hence, pseudonyms are used herein.

3. Findings

First, we will describe the themes that emerged as related to
instructors’ needs during SBL, while considering the ways in which
these themes correspond to MHN. Then, we will focus on two possible
SBL pathways that demonstrate SBL outcomes when needs are met as
opposed to when they are unmet.

3.1. Instructors’ needs as mapped onto
MHN

The findings unveiled the various themes that represented
instructors’ needs and the ways in which these needs resembled those
of MHN. Figure 2 presents the integration of these 11 themes into the
five hierarchical levels.
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3.2. Basic needs

Based on the analysis, 39% of the instructors’ reports (82 phrases)
described needs that corresponded to basic needs on the MHN
framework. That is, the instructors indicated that these items were
essential for them to be able to perform their duties during workshops.
These comprised both generic needs and specific simulation-
workshop-related needs, as elaborated below.

3.2.1. Generic workshop equipment

The equipment needed for operating the workshop was mentioned
as a primary and significant concern: “The binders with the forms were
not well-organized. I had to search for the correct form ... We had to
do last-minute photocopying ... how am I meant to manage the
workshop efficiently like this?!” (REF-W31). The presence or absence
of technical equipment was experienced as enabling or impeding the
instructor’s operation of the workshop. Judging from the tone of these
comments, it appears that having equipment-related difficulties was a
frustrating experience.

3.2.2. Specific SBL workshop components

Other basic components needed were essential to the simulation,
specifically the video recording and the scenario. First, being able to
use the video system properly during the debriefing process was
experienced as essential to the instructors’ functioning: ‘Because of
technical problems in the video system, I was unable to use it
throughout the debriefing stage. It complicated everything for me’
(ECO2). In such cases, instructors noted that the assistance of a
technical support team was beneficial.

Second, an adequate and adapted scenario was experienced as
fundamental to instructors’ ability to successfully lead the workshop.

I once had a team of teachers who worked at a boarding school for
high-risk students and had no interactions with the students'
parents. Yet the scenario focused on teacher-parent relationships.
The debriefing was dull. I had to try much harder to make
something out of it ... in order to best function I need you to
carefully select the scenario (FOCGRI).

In other words, when the scenario fails to correspond precisely to
the profile of the workshop participants, the instructor’s ability to
focus the debriefing phase on the predefined goals is hindered, and
thus the workshop fails to address the participants’ needs.

Interestingly, the abovementioned needs were typically mentioned
at the beginning of the instructors’ descriptions, and if these needs
were not met, their style became laconic, and they offered no further
elaborations about other, higher-level needs. This observation further
suggests that these needs were fundamental to instructors’ functioning.
Instructors also mentioned a human-based element as basic to their
functioning: the professional actors.

3.2.3. The workshop actors

According to the instructors, the participation of professional
actors provided them with the optimal conditions under which to
conduct the debriefing phase. Two elements were of particular
importance: the quality of the actor’s performance and the actor’s
feedback. Specifically, the better the actor’s performance, the more
authentic the experience was for the participants, thus facilitating the
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instructors’ work: “The actor performed his role so well! It significantly
helped me deliver my main message, as the situation was experienced
as authentic and thus initiated behaviors that align with the predefined
key issues’ (ECO88). Furthermore, the actor’s feedback during the
debriefing helped instructors to lead the group to the predefined goals.

The actor is able to deliver a complex message since it is based on
his or her own experience during the simulation. This is all the
more evident when the actor listens to the discussion held and
internalizes the key points I am striving for, and then
accommodates the feedback to these key points (FOGR2).

In fact, some of the instructors noted that they deliberately
coordinated with the actors to obtain their cooperation in the
debriefing stage. Thus, it appears that the actors’ professional
performance, feedback, and collaboration were perceived as essential
basic ingredients for instructors’ optimal functioning.

3.3. Security needs

Data analysis indicated that 7.5% (16 phrases) of the instructors’
reports referred to issues of security. According to Maslow (1943), this
stage refers to a sense of protection from emotional harm, as part of
the need for self-preservation. Instructors’ security-related needs
involved both a primary and secondary sense of security.

3.4. Instructors’ primary sense of security

Instructors related to their internal sense of emotional security,
which stemmed predominantly from how well they were able to lead
the workshop and seemed to depend on their prior professional
training: ‘Unfortunately, I did not come sufficiently prepared to lead
the workshop ... I would have felt less threatened if, during the initial
training, we would have gained more first-hand practice in leading a
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workshop” (ECO12). The better instructors’ preparation was, the more
they seemed to experience a primary sense of internal security in
leading the workshop. Yet this sense of security was also affected by
externally-based influences, as elaborated below.

3.5. Instructors’ secondary sense of security

Frequently, an authority figure (school principal, supervisor, etc.)
attends the workshop along with the participants, a situation which can
undermine the instructors’ status and emotional security: “The only
challenge I had to cope with was the presence of the supervisor, who
openly expressed her dissatisfaction with the way I was leading the
workshop’ (FOGR2). Receiving criticism from authority figures during
workshops may directly impact instructors’ sense of security, but their
presence may also have an indirect effect on instructors’ sense of security:

It would be very helpful if the group supervisor was not present
... This had a negative effect on me, as it seemed that some of the
teachers felt completely blocked and the conversation was stilted
... I felt their tension ... They couldn't speak openly. It made my
job much harder (REF-W61).

As shown, the authority figure may indirectly affect the instructor’s
sense of security: when the participants feel threatened, they are less
willing to openly engage in the debriefing process, and the instructor
is thus forced to lead the workshop under challenging conditions.
Figure 3 illustrates the assumed paths through which the authority
figure impacts the instructor’s sense of security: directly (represented
by a bold line) and indirectly (represented by a dotted line).

3.6. Belongingness

Forty-three phrases (20%) dealt with issues of belongingness.
Within this level, two themes emerged: the first relating to ‘regular’
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ongoing situations and the second being relevant in cases of
group diversity.

3.6.1. Instructor-group dynamics during the
workshop

Instructors’ collaboration with the group during the workshop
was described as crucial to their ability to create an atmosphere that
promotes learning. When this collaboration was suboptimal,
instructors’ functioning was hindered:

My interaction with the group was problematic. No one volunteered
to participate in the simulation; they were quiet and not responsive.
Some spent much of their time on their mobile phones. It was really
difficult because I need to properly communicate with them to
be able to function at my best (REF-W17).

Generally, instructors mentioned the need to work harmoniously
with the group when guiding the workshop, for the sake of optimal
operation of the workshop (recruiting a volunteer, achieving
cooperation, facilitating the debriefing). This need for belongingness
was potentially challenged when facing specific cases of
cultural diversity.

3.6.2. Instructor-group intercultural gap

Some instructors perceived the groups cultural background as
potentially challenging to their sense of belongingness. To face this
challenge, they searched for information about the group beforehand,
to become familiar with its practices.

I had a workshop with a religious school, and I'm glad that a few
days beforehand I entered their school's website and learned who
they are and which projects they undertake. I did that because
I am not religious, and their worldview is so different from my
own. Later on, during the workshop, when they spoke about the
project, I knew what they were talking about, so I wasn't an
outsider (FOGR1).

As shown, familiarizing themselves with the group’s cultural
characteristics may help instructors to ‘work in harmony with the
group, particularly when the group’s background is unfamiliar to
the instructor.

Not sharing the same native language presents another
intercultural challenge. As described by a Jewish Hebrew-speaking
instructor who managed an SBL workshop for a Bedouin group:

During the group discussion, they repeatedly commented to each
other in Arabic, and I don't know Arabic. If I knew Arabic, these
comments could have been further developed during the
discussion ... and to be honest, at a certain point they were
laughing and I wasn't sure whether they were laughing about me

or about the topic discussed (REF-W25).

It is worth noting that the instructor positioned herself outside to
the group (they know ... I do not), which precluded any sense of
belonging. In such cases, the instructor’s ability to communicate and
‘join’ the group is impeded. Consequently, instructors’ ability to lead
the collaborative discussions is impaired, and they may experience a
sense of disconnection from the group.
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SBL instructors’ second level of MHN: Security Needs. The assumed
paths thorough which the authority figure influences on the
instructor’s sense of security, as emerged from the instructors’
reports of their sense of security: directly (represented by bold line)
and indirectly (represented by broken line).

3.7. Self-esteem needs

Findings indicated, that 12% (25 phrases) of the instructors’
reports dealt with issues related to self-esteem needs, which is in line
with Maslow’s (1943) self-esteem needs.

3.7.1. Instructors’ self-reflection and evaluation of
functioning

Instructors’ self-esteem needs manifested first and foremost in
their self-reflection about their competence and functioning: ‘I
wonder how I can do it more effectively ... ’'m not sure whether
we went deep enough’ (REF-W46). This engagement in a self-reflective
process was present in many instructors’ reports and appeared to
focus on instructors’ sense of competence in achieving their highest
level of professional functioning. This concern aligns closely with one
of the aspects (i.e., the need for competence and achievement) that
comprise self-esteem needs according to Maslow (1943).

3.7.2. Instructors’ perception of group evaluations

Another aspect of self-esteem, according to Maslow, is the need
for recognition and appreciation. Indeed, positive participant
responses seemed to be very important to the instructors: “The
participants’ feedback was very warm; they said it had been a
meaningful experience. They even asked to have an additional future
workshop with me’ (FOGR1). The phrase ‘with me” implies that the
instructor viewed participants’ feedback as reflecting the appreciation
of his or her professional performance, thus nurturing the instructor’s
self-esteem. In fact, most of the instructors explicitly asked to review
their group’s formal feedback forms, an indication of their perception
that the group’s final feedback was an evaluation of their performance.
Figure 4 illustrates the two sources that nurture instructors’
self-esteem.

3.8. Self-actualization
The analysis revealed that 21.5% (45 phrases) of the instructors’

reports dealt with issues related to self-actualization, which in MHN
involves reaching one’s potential and desired goals. Two interrelated
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themes emerged at this level: realization of the instructor’s role and the
instructor’s experience of satisfaction.

3.8.1. Realization of instructor’s role
Interestingly, many instructors began their responses by referring
to what they perceived as the learning outcomes.

There was meaningful learning ... students said that they felt
better prepared to face challenges in their practical work ... I can
clearly see that they leave the workshop better equipped for their
jobs and I find this very fulfilling ... at the end of the day, this is
why I'm here (REF-W38).

Self-actualization occurs, according to Maslow (1943), when
individuals realize their full potential, or when they attain their desired
goals (Shaughnessy et al., 2018). Hence, given that the instructors’ role
is to mediate the learning process, their need for self-actualization is
gratified when such a process has successfully occurred. By the same
token, when such a process is not achieved, instructors’ sense of self-
realization is absent. Unsurprisingly, the achievement of their goals was
significantly related to instructors’ overall experience of satisfaction.

3.8.2. Instructors’ experience of satisfaction

When they were able to successfully realize their role as mediators
of the SBL learning process, the emotions experienced by the
instructors included enjoyment, reward, and a sense of satisfaction: ‘T
felt that I had contributed to the participants’ professional development
and that was so rewarding. I enjoyed it’ (ECO-47).

In contrast, when self-realization was not achieved, the emotions
experienced included frustration, despair, disappointment, and
sometimes bitterness. ‘Frankly, I am quite disappointed .... We did not
gain much learning. So frustrating!!” (ECO-56).

In conclusion, self-actualization consisted of two aspects: The first
involved a cognitive process, during which instructors examined
whether their ultimate goal of mediating the learning was achieved,
whereas the second focused on their emotional experience as a result
of this achievement or lack thereof.

3.9. The SBL process in light of instructors’
needs, as related to MHN — Two possible
paths

The following section describes the process of a successfully
completed SBL process vs. an incomplete SBL process, depending on
whether the hierarchical needs were fully or partially met, from the
instructors’ perspectives.

3.9.1. The complete process, in which all needs
are met

The analysis revealed that 62 of the 68 workshops reviewed in this
study corresponded to the complete process. In this path, all five of the
hierarchical levels of needs were addressed in the simulation
workshop: a condition that enabled the instructor to achieve self-
actualization. As we analyze Debras (all participant names are
pseudonyms) description of her experience as an SBL workshop
instructor, we find that her sense of self-actualization (level 5 need)
includes the fulfilment of her needs from all of the preceding levels.

Frontiers in Psychology

24

10.3389/fpsyg.2023.1149576

Internal

Self-

Reflection
and

Evaluation /

Instructor’s

Self-Esteem

Perceived

Group
Evaluation
about
Instructor

External

FIGURE 4

SBL instructors’ Fourth level of MHN: Self-Esteem Needs. The two
sources that nurture the instructor’s self-esteem needs, as they
emerged from instructors’ reports.

The simulations contributed a great deal [level 5-self-
actualization]. The students explicitly expressed their enthusiasm
[level 4-self-esteem]. I have been working with this group since
the beginning of the academic year and there was a pleasant
atmosphere [level 3-belonging].

As can be seen, no mention was made of first or second-level needs
(neither basic nor security needs). Disregarding these first two levels was
typical of cases in which a complete process had taken place, most likely
because when fundamental needs are met, there is no need to mention
them. However, when these two basic-level needs were not met, their
absence was very conspicuous, as shown in the following section.

3.9.2. The incomplete process, in which needs
remain unmet

Six of the 68 workshops conducted corresponded to the path of
ungratified needs. In these cases, the instructor reported that the goals
of the SBL were not achieved and, to explain why, referred to one or
more needs that remained unfulfilled throughout the workshop.
Workshops that do not achieve their predefined goals constitute an
important test case, through which lessons can be learned and
improvements can be made. It is thus worthwhile to present the
following two examples of workshops that were conducted by different
instructors and involved different target populations. The analysis and
MHN-related conceptualizations of the excerpted quotes regarding
ungratified needs are presented in brackets.

Leas after

report, conducting an SBL workshop for

preservice teachers

The pages and forms were disorganized; the tablets didn't work (at
the last moment I had to photocopy pages) [level 1 - basic needs;
equipment]. In general, I'm not sure whether we were able to delve
deep enough or whether I allowed the group enough room for
participants to express themselves [level 4 -self-esteem; self-
reflection]. ... When the students arrived, they were very tired and
resistant, so they did not really cooperate. I didn't feel comfortable
in the group, I actually had to disarm their resistance [level 3 —

belonging; dynamics during the workshop]. The group's
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TABLE 2 A demonstration of the coding process using qualitative content analysis: An example of instructors’ needs that correspond to MHN-level 1,

Basic Needs.

MHN level = Themes Description of  Sub- Unit of Analysis (Examples of coded data)

need themes

simulation’s unique

auxiliary components

Basic needs Equipment Initial needs that Satisfactory - “The binders with the forms were not well-organized. I had to search for the correct
(level 1) enable the instructor technical form..” (REF-W31)
to operate the equipment - “The name badges should have been prepared beforehand. I had to waste a lot of time
workshop searching for these stickers instead of focusing on what really matters” (REF-W4)
appropriately
Workshop Initial needs that Video system - “Because of technical problems in the video system, I was unable to use it throughout the
Ingredients relate to the facilities debriefing stage. It complicated everything for me” (ECO2)

“Observing the recorded video segment is one of the most important things that help me

to guide the group towards the points I wish to teach during the workshop” (REF-W18)

Adjusted - “The scenarios were so precise and adjusted to the group - in a way that it seemed to
scenario imitate what they were dealing with in real life; the debriefing went quite smoothly.
I think this was one of my best simulation workshops!” (REF-W44)
The The need for effective = Quality of - “The actor did not do a professional acting job and it made the debriefing very
Workshop acting as well as actor’s challenging. In contrast, in last week’s workshop, the actor did a good job acting, and it
Actors collaboration performance really made a difference when I guided the debriefing” (REF-W9)
between the actor
and the instructor Actor’s - “Generally, the actor to is able to deliver a complex message since it is based on his or her
feedback own experience during the simulation. This is all the more evident when the actor listens

to the discussion held and internalizes the key points I am striving for, and then
accommodates the feedback to these key points” (FOGR2)

“The actor and I took a few minutes to consult and coordinate: ‘T will focus on this and
you'll focus on that. This way, the students do not get bored and I know what I want to
focus on” (REF-W33)

pedagogical mentor was present at the workshop and she felt it
was important that she have her say. I asked her to enable the
group members to express themselves [level 2 - security; authority
figure]. But all in all, I'm not sure to what extent we were able to
delve into the essential matters. Quite disappointing, I must admit
[level 5 - self-actualization].

Naif’s report after conducting a workshop for a group of
inservice teachers

From the beginning I felt that the relationships among the
school staff were loaded and problematic, I found myself
wondering how I should fit in [level 3 - belonging]. In the first
simulated round, the participant could not be heard, due to a
bug in the video system [level 1 — basic needs; workshop
ingredients]. Throughout the workshop, the passive resistance
was palpable and had a significant effect on the entire process
[level 3 - belonging; group dynamics during the workshop]. In
the second round, there were no volunteers. The vice-principal
of the school was present and intervened, which in my view,
prohibited an open discussion during the workshop [level 2 -
security; authority figure]. My numerous attempts to break
down participants' resistance were only partially successful
[level 4 —self-esteem; self-reflection]. What a waste of valuable

resources!! [level 5 - self-actualization]
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The SBL workshops that were characterized as ‘incomplete’ were
described in greater detail (manifested in the length of the transcript
text) than those characterized as ‘complete’ (shorter segments in the
transcripts). Additionally, these longer descriptions tended to describe
the process in a way that aligns with Maslow’s hierarchy. By providing
these lengthy descriptions, the instructors inadvertently attributed the
lack of completion of the SBL process to their needs that remained unmet.

4. Discussion

Using Maslow’s Hierarchy of Needs as a theoretical framework, the
current study provides theoretical insight into the needs of SBL
instructors. As these instructors are the ones mediating the learning
process (Sellberg, 2018) by leading the debriefing — the most essential
ingredient in SBL - it is imperative to examine their needs. Knowledge
about SBL (particularly about instructors’ needs when leading SBL) in
the field of teacher education is limited. As such, this study contributes
to the existing literature by enhancing the theoretical understanding of
instructors’ needs and highlighting the importance of meeting them. In
turn, this information can be used to improve the quality of SBL-based
teacher education. That is, the goal of the SBL in teacher education is to
provide preservice and inservice teachers with the opportunity to
analyze challenges that resemble those they encounter in the professional
field; the likelihood of realizing this goal increases as more of the SBL
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instructors’ needs are met. Consequently, gaining an understanding and
thus being able to fully address the SBL instructors’ needs is ultimately
more beneficial for the teachers participating in the SBL workshops. To
this end, practical recommendations for optimizing SBL instructors’
training and promoting SBL best practices can be formulated.

Opverall, we were able to link instructors’ needs with the principles
of Maslow’s theory (Maslow, 1943), which posits that self-actualization
depends on meeting the needs of the hierarchy’s preceding levels.
Accordingly, when instructors’ needs were gratified, they felt that they
successfully fulfilled their role as instructor (i.e., mediating the
learning), and they experienced satisfaction. Conversely, when
instructors’ needs were not met, they felt frustrated and disappointed.
In such cases, instructors’ reports included an elaborate explanation of
why this ‘failure’ occurred, revealing that when lower-level needs were
not met, then higher-level needs could not be met either, bearing out
the principles underlying MHN (i.e., that self-actualization is achieved
only when the needs of preceding levels are met). The theoretical
insights and implications drawn from this study are presented and
discussed according to the five levels of Maslow’s hierarchy.

4.1. Basic needs

The fact that certain needs (equipment, scenario, and actor) were
mentioned early on in the instructors’ descriptions suggests that these
were fundamental to the SBL instructors. Moreover, whenever these
needs were not met, the instructors were concise in their comments
and did not elaborate further about higher-level needs. These two
features together indicate the fundamental nature of these needs, in
line with MHN. Findings suggest that to meet instructors’ basic needs,
the following three issues should be addressed: First, in accordance
with scholars’ recent claims (Fisher and Royster, 2016), who argue that
equipment and supplies are considered basic needs, providing adequate
equipment is basic to instructors’ ability to manage the simulation. This
finding aligns with Ferguson’s (2017) prior recommendations.

Second, designing suitable scenarios is imperative to instructors,
as it creates a sense of authenticity that facilitates instructors’ role.
Although authenticity was previously documented as crucial to
workshop participants’ experience in SBL (Campbell and Daley, 2017),
the current study highlights its importance for instructors ability to
lead SBL. In the same vein, as technology-related needs in this context
coincide with Maslow’s basic needs (Bailey and Pownell, 1998),
instructor training should include technology orientation, as
previously argued (Fanning and Gaba, 2007).

Third, as the workshop’s actors bring the scenarios to life,
employing professional actors is an essential basic requirement. The
necessity of professional actors was previously advocated for the
purposes of promoting authenticity (Pascucci et al., 2014), yet the
current study highlights its necessity for instructors’ best functioning.

4.2. Security needs

Maslow’s theory was previously applied to explain the need for a safe
learning environment in general (Shaughnessy et al, 2018), and
particularly in the context of SBL participants (Tutticci et al., 2018).
However, the current study underscores that security needs should
be met not only for learners but also for instructors. Indeed, it was argued
that instructors must be prepared to face unexpected challenging
situations (Der-Sahakian et al, 2015). The current study exemplifies one
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of these challenges: the presence of an authority figure who may
undermine the instructor. When the instructor feels threatened, the
ability to function optimally is impaired, and it is likely that the workshop
participants’ learning experience will likewise be suboptimal. This echoes
previous claims that learners’ perceptions of teachers as authority figures
may affect the teaching-learning process (Gil-Madrona et al., 2020).
Hence, instructors should be provided with preliminary training focusing
on how to handle such perceived threats in the context of leading a
workshop to ensure that teachers receive the best SBL conditions.

4.3. Belongingness needs

Corresponding to Maslow’s sense of belonging, which includes
the desire for collaboration and harmonious existence with others,
establishing a sense of belongingness with the group was experienced
by instructors as a vital need, allowing them to perform optimally.
This finding echoes a previous study that found that an important
factor that influenced teacher mentors’ self-actualization was the
relationship that developed during the mentoring process (Fletcher,
2006). Our study further expands these findings by emphasizing the
importance of relationships in the context of SBL instruction as well.
In fact, the sense of belonging is particularly relevant as SBL involves
group peer learning (Levin and Flavian, 2020). Hence, it may
be challenged in cases of instructor-group diversity. Instructor
training should therefore aim to instil cultural sensitivity and social
justice norms (Grogan, 2014; Martinek et al., 2021; Losada Puente
et al., 2022), to bridge potential gaps. Noteworthy, intercultural
competence was previously explored as an outcome variable of SBL
(Harder, 2018), yet this study highlights the need to view cultural
differences as a factor that affects instructors™ ability to function
effectively. Training instructors to speak the group’s cultural ‘lingo’ is
vital to instructors’ belongingness needs and overall performance.

4.4. Self-esteem needs

In accordance with MHN’s fourth level, which involves the need
to be competent and to achieve, as well as to be recognized and
appreciated (Maslow, 1943 in Adams et al,, 2015), instructors reported
engaging in a dual process of reflection, based on two sources:
instructors’ internal self-reflection (about their competence and
achievements) and the perceived feedback from the group (i.e.,
external recognition and appreciation).

Whereas prior SBL research has demonstrated that reflection
promotes effective learning among participants (Butvilofsky et al,
2012), the current study underscores the importance of reflection for
addressing instructors’ needs during SBL. Thus, allocating time to
instructors for receiving participants’ reflections, granting them access
to feedback questionnaires, encouraging them to engage in self-
reflection, and using peers’ reflective discourse (Der-Sahakian et al.,
2015) may all be channels through which instructors’ need for self-
evaluation (as part of their self-esteem needs) is addressed.

4.5, Self-actualization

The peak of MHN involves reaching self-actualization, which
essentially involves the realization of oné’s desired goals (Shaughnessy
et al, 2018) and occurs when individuals realize their full potential
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(Maslow, 1943). Instructors’ reports indicated two components of self-
actualization in the context of SBL: (a) Instructors’ actualization of
their job-related potential as mediators of learning, manifested in the
achievement of learning outcomes, and (b) The experience of
satisfaction once instructors’ goals are achieved.

Findings further showed two possible paths that the SBL process
can take. As expected, and in accordance with Maslow’s principles: (1)
the self-actualization of instructors requires the meeting of all prior
needs in the hierarchy, and (2) conversely, instructors’ unmet needs
hinder their self-actualization and result in experiences of frustration
and disappointment. Hence, it is essential to design workshops in a
manner that ensures that all instructors’ needs are met, to optimize
the likelihood that they will realize the workshop’s goals.

5. Implications and limitations

The study’s major implication for teacher education lies in the focus
on the instructors’ needs, given that they are the ones who facilitate
teachers’ learning through simulation. To date, the literature on
educational simulations has focused solely on the workshop
participants’ needs (Tutticci et al., 2018). The current study, however,
sheds light on the instructors’ needs and the components that may
promote effective SBL from the instructors’ perspectives. In fact,
instructors’ needs may be viewed as an indirect factor that ultimately
affects the quality of teachers’ SBL experience. As such, the study
contributes to the ongoing conversation regarding the ways in which
learning through simulation can be understood and improved to
promote teachers’ learning. The study has a few limitations. First, it is
possible that instructors’ reflections were influenced by response biases.
To minimize this possibility, a triangulation of research sources was
established. Second, as the sample comprised mainly females,
transferability may be limited. However, given the gender imbalance in
the field of teacher education (Robinson et al., 2017), we believe that
the sample is adequate. Third, the research was conducted in one
specific teacher-education simulation center, which is located at a
teacher-education college. Thus, transferability to teachers attending
other colleges may be limited. As such, a multisite investigation of this
issue is needed to further examine the research findings. Furthermore,
given that this is a case study, transferring and comparing these findings
to findings of other studies should be conducted with extra caution
(Stake, 2013). For example, this study involved clinical simulations and,
therefore, applying its findings about the SBL instructors’ needs to
virtual simulations requires careful consideration. Consequently,
additional studies are needed, to expand the paradigm to a multiple-
case study. In addition, we call for a longitudinal examination of
instructors’ needs, to determine whether these needs change over time.
Finally, to better understand the impact of an authority figure’s presence
during SBL, further research is recommended.

6. Conclusion

As instructors play a significant role in SBL, the current study
contributes to the existing literature of teacher education by providing
an in-depth theoretical conceptualization of SBL instructors’ needs and
highlighting the importance of addressing them, to provide teachers
with the best possible learning conditions. Addressing the study’s goal
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by demonstrating the SBL instructors’ needs vis-a-vis MHN enhances
the theoretical understanding of this phenomenon and provides
applicable insights that can be assimilated in SBL instructors’ training.
Specifically, efforts should be made to address instructors’ varied needs,
as follows: basic needs may be attended to by providing adequate
equipment, designing suitable and authentic scenarios, and employing
professional actors; security needs may be met by preparing instructors
to face unexpected challenging situations and by providing preliminary
training focused on handling perceived sources of threats when leading
a workshop; to create a sense of belonging, instructors should receive
cultural-competence training, to learn of ways to bridge potential gaps;
self-esteem needs may be addressed by allocating time for receiving
participants’ reflections and encouraging instructors to engage in self-
reflection as part of their need for self-evaluation. Ultimately, all of
these are ways to help instructors experience self-actualization and
satisfaction. Given that SBL is becoming an integral part of teacher
education and considering the essential role of the instructors in
facilitating teachers’ learning through simulation, understanding how
to address instructors’ needs and how to design optimal training for
SBL instructors in teacher education is imperative. Future studies may
opt to focus on instructors’ needs in the context of virtual simulations
to further broaden our understanding of whether and/or how
instructors needs are manifested differently in this context. To this end,
studies should be conducted in a range of contexts, for example, in a
multicultural framework, and with different participant populations.
Furthermore, future studies should aim to explore whether these needs
are shared across different learning environments or whether these are
unique to SBL. To conclude, the current study underscores the
importance of attending to instructors’ needs, to ensure that they can
use the simulation tool in teacher education to its full potential.
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Introduction: Effective communication skills are essential for successful
behavior management in the classroom. Teachers who can respond proactively
and in a student-centered manner can create a positive and productive
learning environment. However, the empirical support for student-centered
communication practices in behavior management is limited.

Methods: To address this gap, a systematic literature review was conducted to
identify the characteristics of student-centered behavior management strategies
that lead to lower behavior problems and increased student engagement. The
review utilized a PRISMA protocol to ensure the rigor of the study selection
process.

Results: Five main categories were identified that characterize student-centered
behavior management responses. A table of 24 communication strategies was
presented based on the findings of the review. The study also discussed the
further impact of these strategies on student motivation, learning outcomes,
responsibility, and interpersonal classroom climate.

Discussion: The findings of this study highlight the importance of effective
communication skills in behavior management and provide valuable insights
for teachers to improve their practice. By implementing these student-centered
communication strategies, teachers can manage the classroom effectively,
creating a more positive and productive learning environment and supporting
students in achieving better learning outcomes.

communication skills, classroom behavior management, student-centered, systematic
review, communication strategies

1. Introduction

Teachers worldwide spend a significant amount of their teaching time managing student
behavior and report it as their main challenge in the profession (Eisenman et al., 2015; Kwok,
2020). In the United States, more than one-third of teachers stated that student behavior
interfered with their teaching [as reported in Steinberg and Lacoe (2017)]. Similarly, in
the recent Talis (OECD, 2019) study, it was reported that 29 percent of teachers spend
a significant amount of their instruction time on behavior management. In a survey in
Australia (Auditor General Western Australia, 2014), 39 percent of teachers used more than
20 percent of their teaching day on student behavior.
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There is not one single widely accepted definition of classroom
Brophy (2006)
management as any teachers’ actions, which create and facilitate

behavior management. describes classroom
a learning environment for successful instruction. Emmer and
Evertson (2012) conclude that for effective behavior management,
which is an essential part of classroom management, teachers
need to develop a caring relationship with and among students,
encourage students’ engagement, optimize student access to
learning, promote students’ social, emotional, and self-regulation
skills, and use appropriate interventions to help students with
behavior problems. The current study focuses on a key component
of classroom behavior management, specifically on teachers’
communication responses to student behavior.

Effective teaching and learning cannot happen in poorly
managed classrooms (Hattie, 2009, 2012; Korpershoek et al,
2016). If not managed effectively, classroom disturbances increase
teachers’ stress, drop-out, and job dissatisfaction (Clunies-Ross
et al, 2008; Aldrup et al, 2018; Paramita et al., 2020).
Further, ineffective classroom management strategies harm student
wellbeing, responsibility, self-concept, and result in a greater
amount of disruptive behavior in the classroom (Larrivee, 2005;
Omoteso and Semudara, 2011). On the other hand, as Emmer and
Evertson (2012) suggest, when teachers possess effective behavior
management skills, it reduces their stress and burnout (Oliver et al.,
2011). It also enables them to deal with problem behavior more
efficiently, establish a safe learning climate, and positive teacher-
student relationships (Gordon and Burch, 2003; Larrivee, 2005;
Ming-Tak and Wai-Shing, 2008; Porter, 2014; Schonert-Reichl,
2017), which in return increase students motivation (Kunter
et al,, 2007), learning achievements (Oliver et al., 2011; Omoteso
and Semudara, 2011), prosocial behavior, and both teachers’ and
students’ wellbeing (Oliver et al., 2011; Schonert-Reichl, 2017).

2. Literature review

2.1. Student-centered and
teacher-directed responses to student
behavior

The role of teachers’ communication in classroom behavior
management has been repeatedly emphasized (Porter, 2014;
Burden, 2016). Communication skills to respond to student
behavior are considered an integral and crucial part of classroom
management skills (Gordon and Burch, 2003; Ming-Tak and
Wai-Shing, 2008; Roache and Lewis, 2011). Fogelgarn et al.
(2020) emphasize that the way teachers talk to students directly
impacts student behavior, teacher-student relationships, student
autonomy, and classroom climate. The current study addresses the
crucial communication skills teachers need for effective behavior
management. Specifically, it focuses on behavior management
communication strategies or practices, which are teachers’ specific
responses to student behavior. These responses include both
verbal also non-verbal behaviors such as gestures, voice tone, eye
contact, or body posture for they are inevitably tied to teachers’
communication practices in the classroom (LaBelle et al., 2013).

As suggested by Porter (2014), teachers” use of communication
practices or strategies depend on their approach to classroom
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management. These approaches vary from the traditional, teacher-
directed behavioral models to the more recent humanistic student-
centered models (Alcruz and Blair, 2022). Hart (2010) suggests that
the former includes the use of communication strategies such as
praise or punishment to reinforce or reduce student behavior. The
latter include communication strategies such as listening to views
of students, or non-directive non-judgmental language (Larrivee,
2005) to provide students with space to regulate their own behavior.

A recent meta-review shows a growing trend away from
teacher-directed approaches promoting compliance and obedience
to a more holistic and student-centered approach to classroom
management, promoting students’ self-regulation and autonomy
(Freiberg et al., 2020). The student-centered approach is rooted in
humanistic psychology (Rogers, 1969; Gordon and Burch, 2003)
and emphasizes the importance of both teachers’ and students’
needs; it promotes mutual trust, respect, connectedness, shared
responsibility, student self-regulation, positive relationships, and
safe and positive school climate (Freiberg and Lamb, 2009).

Student-centered communication practices are associated with
a positive impact on student behavior, relationships, and learning.
Cornelius-White (2007) posited that empathy and non-directivity
helps teachers eliminate power struggles, which supports students
in their learning and behavior. His meta-analysis reported an
association of student-centered education with significant increases
in participation, satisfaction, and learning motivation. It also
reports effects on self-esteem and social skills, reduction in drop-
out, disruptive behavior, and absences (Cornelius-White, 2007).
Establishing student-centered classrooms also promotes positive
teacher-student relationships, a safe classroom climate, student
academic achievements, and social and emotional development
(Weinstein and Romano, 2018; Gokalp and Can, 2021). Moreover,
it also allows teachers to focus more on student academic and
social-emotional outcomes and spend less time managing student
behavior (Talvio et al., 2014).

2.2. Proactive and reactive
communication practices

Teachers’ classroom management communication practices
include a wide range of proactive and reactive strategies, both
having a different impact on student behavior (Hepburn and
Beamish, 2019; Paramita et al, 2021). Proactive strategies
emphasize the prevention of classroom disturbances through
building relationships, actively engaging students, creating
classroom rules, or establishing a safe learning environment.
These strategies have wide support in research studies suggesting
that proactive teachers have classrooms with fewer disturbances,
engaged and motivated students, and higher student achievements
(Clunies-Ross et al., 2008; Hepburn and Beamish, 2019). Reactive
strategies are those that teachers use directly in response to student
behavior. Most studies focusing on reactive strategies include
among these disciplinary interventions such as punishments,
giving warnings, threatening, administering consequences, making
sarcastic comments, yelling angrily at students, reprimands, or
directives (Lewis et al., 2005; Paramita et al., 2021). Clunies-
Ross et al. (2008) suggest that reactive strategies include mostly
negative teachers’ responses and increase problem behavior.
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Miller et al. (2000) support these findings suggesting that students
express problem behavior in response to teachers” unfair, harmful,
or aggressive behavior. Also, these classroom management
strategies are not effective in the long term and have a negative
impact on teacher-student relationships, student autonomy,
achievements, and teachers” wellbeing (Lewis et al., 2005; Hepburn
and Beamish, 2019; Paramita et al., 2021).

Authors repeatedly emphasize that for effective classroom
management, teachers need to implement proactive classroom
strategies  (Hepburn 2019;
Paramita et al,, 2021), however, there are situations when teachers

management and Beamish,
need communication strategies to respond to student behavior
directly when it occurs. Although reactive strategies are frequently
referred to as teachers’ negative responses to student behavior,
numerous authors suggest that there are communication responses
teachers can use directly in response to student behavior, which
promote teacher-student relationship, support student autonomy,
social and emotional skills, engagement, self-concept, and
decreases student misbehavior (Gordon and Burch, 2003; Larrivee,
2005; Porter, 2014; Talvio et al, 2014). Madden and Senior
(2017) label these strategies as responsive rather than reactive
and emphasize that these strategies do not always have a negative
impact on students; they can be used in accordance with the
student-centered approach and can be effective in helping students
with their behavior issues and providing the students with space
to self-regulate. Gordon and Burch (2003), for instance, include
among these I-messages or Active listening. As opposed to the
traditional view of reactive strategies, these strategies are reported
as effective in the long term (Porter, 2014). Talvio et al. (2014) build
on Gordon and Burch’s ideas and suggests that these strategies
such as I-messages or active listening support student social and
emotional development for teachers effective communication
skills are integrated into the social and emotional competence
model (Talvio et al., 2014).

2.3. A responsive student-centered
approach to behavior management

Effective behavior management practices are widely researched
and reviewed. Research reviews and meta-analyses focus mostly
on general classroom management practices (Korpershoek et al,
2016; Hepburn and Beamish, 2019), or programs (Oliver et al,
2011; Korpershoek et al., 2016; Freiberg et al,, 2020). Further,
research reviews focus on specific classroom management strategies
in accordance with the behavioral approach, such as Positive
Behavioral Interventions and Support (PBIS) practices (Hepburn
and Beamish, 2019; Estrapala et al., 2020). However, little attention
is given to the student-centered or humanistic approach to
behavior management and to student-centered communication
strategies that are used directly in response to student behavior.
Although these responsive student-centered strategies have broad
theoretical support (Larrivee, 2005; Hattie, 2009, 2012; Porter,
2014; Burden, 2016), the empirical support is somewhat limited.
According to our search in Web of Science, Scopus, and Education
Resources Information Center (ERIC) databases, there were not
found any literature reviews or meta-analyses that would address
the humanistic communication strategies teachers employ to

Frontiers in Education

32

10.3389/feduc.2023.1156530

manage student behavior. Our search covered the period from
1995 to 2021, and used several key words, including “student-
o meta-analysis,”

» «

centered,” “literature review,” “systematic review,
“behavior management,” and “communication strategies.” For such
an approach yields positive results (Porter, 2014), a literature
review gathering these strategies warrants to be interesting for
educators and researchers who want to employ these strategies
in teacher preparation programs or address these teaching
strategies in research studies. The review presented here offers a
position from the student-centered approach, aiming to identify
a broader range of effective student-centered communication
strategies teachers can use in response to student behavior to
reduce the problem behavior or increase student engagement
in the classroom. Additionally, this review found the impact
that these student-centered behavior management communication
strategies have on students besides the reported impact on their
behavior and engagement. It further describes the student-centered
communication strategies, which lead to a decrease in student
problem behavior or an increase in student behavior engagement. It
also presents the further impact of these communication practices
on students and characterizes the reviewed studies.

1. What
management communication strategies that lead to lower

characterizes  student-centered  behavior
behavior problems or increased behavior engagement?
2. What further impacts do the student-centered behavior

management communication strategies have on students?

3. Methods

3.1. Data collection and evaluation

This study is a literature review using a narrative approach
(Snilstveit et al., 2012), based on the principles of the
systematic review (Booth et al, 2016) to add new insights
and recommendations while providing transparency and clarity
and formal guidance on the method. Using this approach, this
study provides a descriptive overview of the studies on teachers’
student-centered communication practices used to effectively deal
with student behavior.

Aliterature search following the PRISMA protocol (Booth et al.,
2016) was conducted, using three individual searching methods
based on Randolph (2009) literature review methodology: search
in databases, reference search, and contacting experts. Before the
search, a set of inclusion criteria was designed and piloted by two
sample searching processes; subsequently, the criteria were slightly
changed to yield reliable results.

The whole process of data collection and evaluation can be seen
in Figure 1. The first stage of data collection was an electronic
search of academic databases; Web of Science and ERIC databases
were used. ERIC and Web of Science (WOS) databases were
chosen for our literature review search due to their comprehensive
coverage of academic literature in the field of education, as well
as their sophisticated search tools which allowed us to refine our
search terms and tailor our search to our specific topic. In addition,
WOS is known for its high-quality indexing of articles and its
citation tracking, which ensures the access to the most relevant and

frontiersin.org


https://doi.org/10.3389/feduc.2023.1156530
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Karasova and Nehyba

10.3389/feduc.2023.1156530

Identification of studies via datab and registers [ Identification of studies via other methods ]
—
c Records identified from:
ﬁ Records identified from database l:cercézrnd]rs‘gr?moved before Referen.ce search (n = 88)
£ e (n =284) ® ("';1 pli P records removed 222:23!23 el
g Web of Science (n = 450) included studies (n = 11)
:
—
Records screened »| Records excluded
(n =549) (n=477)
Reports sought for retrieval | Reports not retrieved
g (n=164) "1 (n=20)
=
: !
S
(7]
Full-text articles assessed for Full-text articles assessed for
eligibility > eligibilit >
(n=72) Full-text articles excluded: (ng= 14}) Full-text articles excluded:
Did not meet the eligibility Did not meet the eligibility
criteria (n = 64) criteria (n = 136)
_J
A
3 Studies included in review
3| [ =18
g
FIGURE 1

PRISMA flow diagram (updated from Page et al., 2021).

up-to-date literature on our educational topic. For the initial search,
the keywords “classroom management,” “behavior management,”
and “strategies” were used and combined using the Boolean
operator “OR.” This means that the search results would include
articles that contain any one of these keywords. Subsequently, the
search was refined five times by adding keywords: “humanism,”
misbehavior, and “techniques.” These

» «

“effective,

» o«

autonomy,
keywords were also combined using the “OR” operator, which
means that the search results would include articles that contain any
one of these additional keywords in addition to the initial keywords.
As noted by Vongalis-Macrow (2009), in the 90%, globalization
emerged as a great impetus for educational reforms. Therefore,
a systematic review search was limited to peer-reviewed journals
published between 1995 and 2021. This time frame was chosen as
it captured a period of significant change and innovation in the
field of education, including a growing interest in evidence-based
practices (Hargreaves, 2007). Additionally, this approach allowed
for the retrieval of studies that continue to be influential in current
education research. The Web of Science search was limited to
four subject areas: Education, Psychology, Communication, and
Behavioral Sciences.

The initial search identified 734 articles. Of these, 185
duplicates were removed, and 477 were excluded after reading
the abstract based on the following inclusion and exclusion
criteria: Inclusion criteria: (1) the study reported the impact of
communication strategies on student engagement, or behavior, (2)
the communication strategy was in accordance with the principles
of student-centered humanistic approach; (3) the study was
conducted in an educational context, including early childhood,
elementary, secondary, and higher education contexts, (4) the
study was a research article or a review. Exclusion criteria: (1)
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books, or other sources that were not a research article or a
review, (2) studies carried out in a non-education context, (3)
the communication strategies used were in accordance with or
grounded in the behaviorist or teacher-directed approach, (4) the
study did not report the impact of communication strategies on
student behavior or engagement. Seventy-two articles remained
for further examination. The process of inclusion of studies was
conducted with another researcher to ensure the quality of the
search and inclusion process. A full-text review resulted in five
studies meeting the criteria.

Second, as Randolph (2009) recommends, the references of
the most relevant full-text reviewed articles were retrieved. Those
references, which seemed relevant were found, and their references
were read. This process was repeated until no new articles came to
light. This search resulted in 88 articles examined; three of them
were included based on the inclusion criteria.

After database and reference searching, 28 most-cited experts in
the field of classroom management, classroom interaction, behavior
management, or autonomy support were contacted via email. They
were shared with a brief explanation of the problem formulation,
literature search objectives, and preliminary findings. The experts
were asked about any further references that might be included in
the literature review and other further ideas or recommendations
regarding the researched topic. A total of 65 articles were gathered
from the nineteen responses that were obtained. All of them
were full text examined. After excluding already included articles
and applying inclusion and exclusion criteria, five studies were
included in the review.

Further, the authors of the studies intended for inclusion in
the review were contacted. The findings were shared with them,
and a brief description of the study was provided, followed by a
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request for a critical view on the study’s inclusion. They were asked
about any further recommendations for studies to be included
in the review. In this email, I also asked for additional pieces
of information, which were missing in the studies. For the main
aim of the study was to provide a picture of student-centered
communication practices and provide their individual descriptions,
each of the authors was asked to provide a brief quote of the
communication strategy listed in the included research articles.
Fifteen responses were gathered throughout this process, which
helped us to revise the studies and create a table with each
communication strategy supported by a quote and a description.
This process resulted in ten further studies, of which one was
included in the review.

3.2. Quality appraisal

The quality of the studies included in this review was assessed
using an adapted version of the Mixed Methods Appraisal Tool
(MMAT) (Hong et al, 2018). This tool was chosen as it is
specifically designed for reviews that include a combination
of qualitative, quantitative, and mixed-method studies. Two
researchers independently evaluated the quality of the selected
studies using the MMAT. The tool includes two screening
questions for all research designs and five specific criteria for each
research design category, such as qualitative research, quantitative
randomized controlled trials, quantitative non-randomized studies,
quantitative descriptive studies, and mixed-method studies. Each
No,” or “Can’t tell.” In this review, the
reviewers agreed to use only “Yes” or “No” ratings. To report the
quality of the studies was used a combination of stars (*). Each star

»

criterion is rated as “Yes,

stands for 20% (e.g., three stars stand for 60%, four stars stand for
80%. five stars stand for 100%). Each criterion was assigned a value
of one star or 20%. For example, a study that fulfilled three criteria
would receive three stars, which equals 60%. Ratings for each study
and criterion and the overall score can be found in Figure 2.

10.3389/feduc.2023.1156530

3.3. Data analysis and interpretation

For the data analysis and interpretation, the review used a
content analysis approach (Silverman, 2020). It enabled us to
include and analyze both qualitative and quantitative studies
and code the studies by drawing on a theoretical framework
underlying this study. The codes were created both deductively
and inductively. The studies were coded to capture the general
and detailed description of the communication practices used
in the studies. The codes were further inductively classified and
categorized.

To analyze and report the description of student-centered
communication practices affecting student behavior were created
categories to reflect their key patterns, similarities, and differences.
These categories were based on a qualitative content analysis of
the description of each communication strategy; the descriptions
were provided in the research studies or obtained directly from
the studies’ authors. Creating the individual descriptions of the
strategies and their categorization was done by two individual
researchers through constant interaction between the research
studies’ content, the theoretical framework supporting the studies,
and communication with the authors. The process of the analysis
can be seen in Supplementary Table 1.

4. Results

4.1. Characteristics of the reviewed
studies

Altogether, 16 studies were included in the in-depth review.
Table 1 provides key information for each research paper.
Studies were conducted in USA (9), Belgium (2), Israel (2),
South Korea (1), Australia (2), China (1), and Ireland (1).
One study was conducted in three countries. The studies were

No. Author (year)  Study design S1 S2 1 2 3 4 5 Quality (*****) %

1 ’;evj %Tgn et g‘:\zz‘::zlg’g :\?nges Yes Yes No Yes Yes No Yes 60%
2 %ég’ etal, Quantitative :l?xgles Yes Yes No Yes Yes No Yes 60%
3 Eﬁg;;e;li = Quantitative snl?ﬁles Yes Yes No Yes Yes No Yes 60%
4 20 " Convoled s Yes e No ves b e e ]
5 Eyh:riezb(;go& Qualitative Yes Yes Yes Yes Yes Yes Yes e 100%
s Nyors, 2008 _iandomzea sates Y% ¥ N Yes e o e %
7 2010 randomisasiates Y% b o Yes Yes ves b %
8 g:r“’l‘;?’"zg” Wi alticds Yes Yes Yes No Yes Yes No 60%
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. nglcsr,‘ezgﬁ S :!?13] es Yes Yes Yes Yes Yes Yes Yes = e 100%
12 zRgorg etal, Quantitative :‘m—m Yes Yes Yes Yes Yes Yes Yes 80%
13 \e/tagffeze()r:lgs\e Quantitative :&rg]% Yes Yes No Yes Yes Yes Yes 80%
14 \é\{;lkace etal, gﬁgr:s(auve descriptive v Yes Yes Yes Yes Yes Yos 000 o 100%
15 Weger, 2017 Quanttaveron. Yes Yes Yes Yes No Yes Yes 80,00%
16 \évo%r;ey etal, Qualitative Yes Yes Yes Yes Yes Yes Yes ok 100%

Total score

77,50%

FIGURE 2
Overview of the quality appraisal ratings using the MMAT.
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TABLE 1 Overview of the reviewed studies.

References

Country

Communication
strategies

Variable

Findings

Context

Measurement
approach

Quality
appraisal

35

1 Aelterman et al., Belgium Discussing rules with students Misbehavior Decreased level of misbehavior. Secondary school Quantitative 60%
2018
2 Assor et al., 2002 Israel Fostering relevance Behavioral engagement Fostering relevance: increase in Elementary school Quantitative 60%
Allowing criticism positive feelings, and behavioral and | (8-14 years), grades
Providing choice cognitive engagement 3-8
Providing choice: increase in positive
feelings, no increase in behavioral and
cognitive engagement
Allowing criticism: no increase in
positive feelings, no increase in
engagement
3 Buckner and USA Confirmation Instructional dissent Lower expressive and vengeful dissent | University Quantitative 60%
Frisby, 2015
4 Cheon et al., 2019 South Korea | Taking students’ perspectives Prosocial behavior Increased prosocial behavior, Secondary school Quantitative 80%
Empathic Listening Academic success academic outcomes, peer task climate
Acknowledging and accepting student | Peer task climate and need satisfaction.
negative affect Need satisfaction
Provide explanatory rationale
Invitational language
5 Chesebro and USA Facilitating discussion Facilitating discussion Perceived by students as effectively College Qualitative 100%
Lyon, 2020 Providing explanations Providing explanations managed incidents
Staying composed and respectful Staying composed and respectful
Managing out of class Managing out of class
6 Goodboy and USA Confirmation Misbehavior Decreased level of misbehavior, College Quantitative 60%
Myers, 2008 Participation in class increased participation in class,
Learning outcomes learning outcomes and motivation.
Motivation
7 Jang et al., 2010 USA Non-controlling informational Student engagement Increased student engagement. Secondary school Quantitative 80%
language (High school)
Acknowledging students’ perspectives
and feelings
8 Madden and Ireland Acknowledging students’ feelings Misbehavior Decreased level of misbehavior. Elementary school Quantitative 60%
Senior, 2017
9 Miller et al., 2014 USA Self-disclosure Classroom incivility Decreased level of classroom incivility | College Quantitative 80%
Non-verbal immediacy
10 Peterson et al,, 1979 USA I-messages Student study behavior Increased student study behavior, Elementary school Quantitative 60%
Disruptions decreased disruptions.
(Continued)
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TABLE 1 (Continued)

References Country |Communication Variable Findings Context Measurement Quiality
strategies approach appraisal
11 Roache and Lewis, Australia Hinting Student responsibility Hinting, recognizing appropriate Secondary + primary Quantitative 100%
2011 Recognize appropriate behavior Level of misbehavior behavior and discussing with schools
Punishment students: increased student
Discussing the impact of student responsibility and decreased level of
behavior on others misbehavior.
Aggressive techniques Aggressive behavior and punishments
increased level of misbehavior and
decreased student responsibility.
12 Romi et al., 2009 Australia Hinting Student responsibility Hinting, recognizing appropriate Secondary schools Quantitative 80%
China Recognize appropriate behavior Level of misbehavior behavior, discussing with students:
Israel Punishment increased student responsibility and
Discussing the impact of student decreased level of misbehavior.
behavior on others Aggressive behavior and punishments
Aggressive techniques increased level of misbehavior and
decreased student responsibility.
13 Vansteenkiste et al., Belgium Clear expectations Problem behavior Decreased problem behavior, Secondary school Quantitative 80%
2012 Self-regulated learning outcomes increased self-regulated learning.
14 Wallace et al., 2014 USA Active Listening Interpersonal climate Increased interpersonal climate, Middle school Mixed 100%
Taking students’ perspectives Student engagement student engagement, motivation, and
Accepting students’ negative affect Motivation affective responses.
Provide rationale Students’ affective responses
Open communication
Questioning
15 Weger, 2017 USA Active empathic listening Misbehavior Decreased level of misbehavior Undergraduate Quantitative 80,00%
students
16 Worley et al., 2007 USA Active listening Classroom climate Safe classroom climate Graduate, Qualitative 100%
enthusiasm undergraduate
students
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conducted in the context of elementary schools (4), secondary
schools (7), colleges (3), and universities (3). One study was
conducted in two educational contexts. The prevailing study
design in the reviewed studies was quantitative (13), three
studies used a qualitative methodology design, and one combined
qualitative and quantitative instruments to assess the impact of
student-centered communication strategies. All studies reported
the relation of student-centered communication strategies to
student behavior (16). The classrooms where teachers used
student-centered communication practices in response to student
behavior reported a decreased level of misbehavior (12), increased
prosocial behavior (1), or increased behavioral engagement (3).
Further effects of the student-centered communication practices
include increased students’ participation in class (1), learning
outcomes (2), motivation (2), study behavior (1), need satisfaction
(1), responsibility (2), self-regulation (1), and interpersonal
climate (3).

4.2. Responsive student-centered
communication strategies

The student-centered communication strategies are further
characterized into five groups (sub-sections “4.2.1. Perspectives and
feelings, 4.2.2. Choice and autonomy-support, 4.2.3. Non-directive
non-judgmental language, 4.2.4. Explanations and expectations,
and 4.2.5. Teacher immediacy and form of the message”),
as identified throughout the content analysis. The specific
communication strategies gathered throughout the review can be
found in Figure 3. The extended version of the Supplementary
Table 2 also contains references and definitions for each
communication strategy. Supplementary Table 1 describes which
communication strategy belongs to each group.

4.2.1. Perspectives and feelings

Taking students’ perspectives, recognizing their feelings, and
acknowledging them were among the most frequent features of
communication strategies listed throughout the reviewed studies.
Teachers take and acknowledge students’ perspectives when they
experience the classroom events as if they were the students.
Teachers also communicate to students that they value and follow
their perspectives even when they disagree. Further, any students’
expression of negative affect is accepted as a valid reaction to
classroom demands, rules, or activities (Jang et al., 2010). Authors
emphasize the importance of communicating to students that
teachers value and follow their perspectives and feelings even when
they disagree (Wallace et al., 2014; Weger, 2017).

In this
Acknowledging students’ feelings are reported in one category

review, Taking students’ perspectives and
as they frequently overlap and are used as one communication
strategy (Jang et al., 2010; Vansteenkiste et al., 2012; Cheon et al,,
2019). For instance, Wallace et al. (2014) term these strategies
together as Open communication. Other authors emphasize
the importance of recognizing and acknowledging students’
perspectives and feelings when using other communication
strategies. Aclterman et al. (2018) conclude that it is key to ask
about students’ feelings and acknowledge them when discussing

rules with students. Goodboy and Myers (2008) and Buckner
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and Frisby (2015) also include in their study communication
strategies that communicate to students that they are recognized
and acknowledged as valuable individuals with their needs and
affects; they use the term Confirmation. Similarly, teachers can
recognize and acknowledge students’ perspectives and feelings
when providing clear expectations for behavior, asking questions,
or actively listening (Vansteenkiste et al., 2012; Wallace et al., 2014;
Weger, 2017).

Besides acknowledging students’ feelings and perspectives, the
authors also point to the importance of supporting students to
see the perspectives of others. Roache and Lewis (2011), Miller
et al. (2014), and Wallace et al. (2014) emphasize the importance
of talking about teachers’ perspectives. Teachers use I-messages,
Open communication, or Self-disclosure to describe their feelings,
explain why specific behavior is unacceptable, illustrate a rule, or
provide a particular rationale for expected behavior (Peterson et al.,
1979; Roache and Lewis, 2011; Miller et al., 2014; Wallace et al.,
2014).

4.2.2. Choice and autonomy-support

When talking about providing students with choice and
autonomy, authors repeatedly emphasize the importance of
teachers’ autonomy-supportive language or behavior (Assor et al,
2002; Jang et al, 2010; Vansteenkiste et al., 2012; Wallace
et al,, 2014; Cheon et al, 2019). They stress that it is crucial
to communicate with the students in an autonomy-supportive
way as frustrating the need for student autonomy may lead
to negative behavioral, motivational, and affective outcomes.
Vansteenkiste et al. (2012) conclude that autonomy is not about
unlimited freedom where students lack sufficient guidance. Instead,
teachers adopt the autonomy-supportive language and provide
students with structure (such as communicating requests and
clear expectations) in an autonomy-supportive way (e.g., through
adopting their perspectives, providing them with choice, and
accepting their negative affect).

The studies include among autonomy-supportive language
communication strategies termed Open communication, Providing
choice, Acknowledging and accepting students’ negative feelings,
Taking students’ perspectives, Invitational language, Discussing the
rules with students, Hinting, and Clear expectations (Figure 2).
More specifically, in four studies, authors emphasize the
importance of providing students with the desired amount of
choice (Assor et al., 2002; Vansteenkiste et al., 2012; Wallace et al.,
2014; Cheon et al., 2019). Vansteenkiste et al. (2012) and Cheon
et al. (2019) use the term Inviting language to talk about language,
which promotes choice and volition (you might, you can) instead
of control (you should, you must, you need to). Further, the authors
emphasize the importance of giving students freedom of mobility,
opportunities to collaborate, allowing them to work in their own
way, or giving them the responsibility to use their own solutions to
solve any issue without teacher control. Romi et al. (2009) use the
term Hinting to talk about communication strategy which informs
students that they are breaking some rule, without telling them
explicitly what to do; thus, providing them with autonomy to solve
the situation themselves. In contrast, Assor et al. (2002) conclude
that the role of choice and freedom of action is less important than
the extent to which students perceive the requests, rules, or task as
personally meaningful. Therefore, it might be crucial to combine
the desired amount of choice with supporting students to find their
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Example of the strategy

“l understand that this material is new and unfamiliar and a bit harder”

"Jane, you seem annoyed or frustrated by this activity and that is perfectly reasonable and

"Peter, you seem frustrated by the reading quizzes. Is it too difficult for you?”

"Let's follow the rule to not interrupt the person who is currently speaking. It helps us

Maintaining an open body posture, using a friendly and calm tone of voice, smiling,

"As an illustration of that rule, I'll give you an example that happened to me. . ."

“What can we do to make our classroom a safe place for learning?”

"You may work by yourself, with a partner, or in a small group, but please, make sure you

“When you are speaking when | am giving the instructions, | cannot concentrate on what |

"I have noticed you are having some difficulty concentrating today. Do | understand that

“There is a lot of noise in the classroom. We agreed that one person speaks at a time.”

"When you are talking, some students cannot hear the instructions."

“If we use respectful language, we help to create a classroom that is welcoming, safe, and
supportive for everyone. How would you like our classroom to be like?”

“| like the way you are working, there is still a lot of noise in the classroom. Is it that you

"l want you to think about what would help you to concentrate. Do you need a break? Or

"I know you might be upset because the material is new and difficult. | gave it to you

“Staying respectful might be difficult all the time, let’s use respectful language, because we
want a classroom that is welcoming, safe, and supportive for everyone.”

“Okay, you think that this activity is boring. | appreciate to hear your opinion. | am sure we
can find a way to go through this activity to make it more relevant for you.”

“lunderstand. You think that this task is too difficult and that makes you upset. We still
need to do a bit more practice. Do you want to continue working on this task—or switch to

“Can you help me understand what happened in the class today?”

“That there is a lot of noise in the classroom and we cannot hear each other. Let's either

The name of the strategy
: . "Are you okay? What do you need?"
1. Taking students' perspectives v v Y
2. Active Empathic Listening ok
3 Acknowledging and accepting "Some of you look pretty anxious and stressed. Is that right?”
* students' negative feelings
REticiicelaneplan iojationals create a safe and supportive classroom for everyone."
5. Invitational language "You might like to take a break. It may help you concentrate."
g licraverbalimmediacy establishing eye contact with students
7. Relevant self-disclosure
3 Discussing the rules with the
* students
9. Providing meaningful choice . .
J J do not interrupt the other students by your talking."
ERgstaenent am saying. | feel then annoyed.”
1 Non-controlling informational
" language correctly? Do you know why that might be?"
12. Hinting
Discussing the impact of student
138 5
behavior on others
14. Fostering relevance
15. R ini daptive i ti R :
Emanie acapiveinipracice need more time to talk about the topic?“
R cEcingindependentihinking perhaps you need to change the activity?"
17. Usi icati »
208 OPEN COMMUIICAton because... Now | would like you to..."
o "Are you okay? What do you need?"
ga Questions "What are you doing?"
19. Clear expectations
20. Confirmation
21. Autonomy support
another?”
22. Discussing conflicts with students
Jil-=)Egicomposediandiespectful stay in the groups using moderate voice or work individually.”
24. Managing out of class

“You can come to me after the lesson and we can find some solution."

FIGURE 3

Strategies identified throughout the review.

own perspectives, values, and relevance of the expected behavior,
for instance when discussing the rules with students (Aelterman
et al., 2018).

4.2.3. Non-directive non-judgmental language
The language was
frequently mentioned and contrasted with evaluative, controlling,

non-directive and non-judgmental

pressuring, and coercive teacher talk. Jang et al. (2010) state that

by using non-controlling informational language, teachers provide
the students with a sense of ownership, choice, and responsibility

Frontiers in Education

for solving the problem and regulating their behavior. Likewise,
Vansteenkiste et al. (2012) and Cheon et al. (2019) use the term
Invitational language to speak about teachers’ communication
responses that minimize pressure on students by incorporating
options and choices instead of commands and directives.

The review showed that most of the studies emphasized
of
the communication strategies listed (e.g., Active Listening,

non-directive and non-judgmental language as part

I-messages, Hinting, Non-controlling language, and Autonomy-

supportive language). Specifically, Romi et al. (2009) and
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Roache and Lewis (2011) use in their research a communication
strategy called Hinting: a non-judgmental non-directional
description of student behavior. They argue that unlike controlling
teachers’ statements, such as commands, hints offer students
space for their responsibility to deal with their problems. Roache
and Lewis (2011) distinguish various types of hints, such as
specific hints (addressing a specific behavior), general hints
(describing a problem situation in a general way), a restatement
of expectations (re-emphasizing rules), I-messages, and direct
questions. Wallace et al. (2014) also include Questioning as a
communication strategy in their study and argue that it offers
students space to respond or change their behavior before offering
any comments, directives, or suggestions. Further, Weger (2017)
points to Active listening as a key communication strategy and
emphasizes that its most important part is that it is non-judgmental.
Similarly, Peterson et al. (1979) point to the importance of non-
judgmental informational language. They contrast I-messages with
You-messages, claiming that I-messages contain no judgment and
no directive for the students. Using I-messages, teachers describe
students’ disruptive behavior, state their feelings in response to the
student’s behavior, and indicate why students’ behavior negatively
affects the teacher (Peterson et al.,, 1979; Gordon and Burch, 2003).

4.2.4. Explanations and expectations

Providing students with explanations and expectations was
another broad category of communication practices. When dealing
with student behavior, teachers can communicate to students
expectations, rules, and explanations for requested behavior; this
way, teachers introduce their requests and rules by explaining
their value and importance so that the students will see them as
personally meaningful (Wallace et al, 2014; Cheon et al,, 2019;
Chesebro and Lyon, 2020). Romi et al. (2009) and Roache and Lewis
(2011) conclude that when teachers set expectations and work out
the rules for appropriate behavior with the students, they feel more
responsible for their behavior. Aelterman et al. (2018) and Cheon
et al. (2019) support this idea and argue Providing rationale is one
of the communication strategies that help students feel not being
pressured or controlled; instead, students can perceive behavioral
requests as more personally meaningful and are likely to internalize
the value. Further, Miller et al. (2014) connect explanatory rationale
with teachers’ life stories or experiences. They state that teachers
can add relevant, friendly, and personal disclosure (e.g., their
personal or professional experiences) to the explanation of rules or
expected behavior to show their relevance.

Authors point to the importance of explaining and explicitly
describing the impact of student behavior on others. Peterson et al.
(1979) and Romi et al. (2009) describe I-messages and Hinting
as communication strategies which explain why student behavior
interferes with teachers’ or students’ needs and allow students to
respond to the problem situation with no pressure or directive
from the teacher. Wallace et al. (2014) and Chesebro and Lyon
(2020) further note that when teachers explain why certain behavior
interferes with their needs or with the learning process and what
impact it can have, students may choose to behave differently for
they find it personally meaningful.

Besides explanations, Vansteenkiste et al. (2012) state that
teachers need to provide clear expectations for desirable classroom
behavior. When giving expectations, teachers state the rule,
instruction, or target behavior and transfer responsibility for the
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action to students, leaving them accountable for their learning
and behavior. However, they add that teachers may communicate
the expectations in an autonomy-supportive way and in a
non-judgmental manner, for instance, by providing explanatory
rationale or using non-controlling language. Wallace et al. (2014)
support this idea by suggesting that it is essential to give clear
expectations and steps to follow when requesting a rule or action,
however, it should always be accompanied by an explanatory
rationale.

4.2.5. Teacher immediacy and form of the
message

All the communication strategies listed differed in the form
of the messages sent and in the closeness or immediacy of
teacher behavior. The ways of communicating immediacy include
appropriate use of eye contact, gestures, voice tone, smile,
movement, physical contact, or physical closeness. It is any
behavior that indicates physical or psychological closeness (Weger,
2017). Wallace et al. (2014), Cheon et al. (2019), and Chesebro and
Lyon (2020) highlight the importance of teachers’ voice tone when
using Invitational language, asking questions, or using a Composed
and respectful response. Invitational language is sent in a higher
pitch to communicate understanding and support; Questions use
a tone that conveys respect and implicit rationale of the message;
Chesebro and Lyon (2020) stress the importance of sending the
message in a tone that is composed, respectful and calm.

Eight main types of the teachers’ messages were distinguished
regarding the form of teacher talk: Asking questions (Romi et al,,
2009; Wallace et al.,, 2014; Chesebro and Lyon, 2020), Offering
advice (Wallace et al., 2014), Listening (Worley et al., 2007; Wallace
et al,, 2014; Weger, 2017; Cheon et al,, 2019), Providing request
(Vansteenkiste et al., 2012; Cheon et al., 2019; Chesebro and Lyon,
2020), Giving a statement (Peterson et al., 1979; Romi et al., 2009;
Roache and Lewis, 2011), and Discussing or facilitating privately or
out of class (Wallace et al., 2014; Aelterman et al., 2018; Chesebro
and Lyon, 2020).

The two broadest categories were Questions and Listening. The
authors identified various aims of asking the questions. Teachers
ask questions to get clarification from the students about any
issue, behavior, or affect they experience (Wallace et al, 2014;
Weger, 2017). Questions can also point to problem behavior in
the classroom, asking the students about the rules in the classroom
or the expected behavior (Roache and Lewis, 2011). Wallace et al.
(2014) suggest that teachers can help students think through
problems by asking them questions, which help them to see
things from different perspectives and find individual ways to solve
an issue. The form of the question is always descriptive (What
happened?) or corrective (What can we do with that?).

Listening to students was another broad category, which
involves attentively listening to students’ feelings and ideas. During
active listening, teachers take students’ perspectives and try to
understand students” points of view. Teachers paraphrase what the
students are saying to clarify understanding and send students a
message that they understand and accept their feelings. The authors
list active listening as a communication strategy to use during
conflict resolutions or when involving students in decision-making
(Worley et al., 2007; Weger, 2017). Romi et al. (2009) and Roache
and Lewis (2011) include active listening as an essential component
when teachers discuss the impact of student behavior on others.
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5. Discussion and conclusion

The present research review aimed at providing a deep
characterization of student-centered communication strategies,
which lead to lower behavior problems in the classroom. Sixteen
studies were identified that demonstrated the positive impact of
student-centered communication strategies on student behavior.
Five main characteristics that these communication strategies
have in common were found. The prevailing characteristics of
the student-centered communication practices were that they
are non-judgmental and non-controlling, they recognize and
accept students’ perspectives, provide choice, if possible, give clear
expectations for behavior, explain the reason for any request or
rule, and are sent in a calm manner. These characteristics can
be seen as principles that can help formulate student-centered
responses to student behavior. Further, with the help of the
authors of the reviewed studies, a table with specific twenty-four
communication strategies with their brief descriptions and sample
statements was created.

Notably, the studies’ analysis results further revealed that using
student-centered communication strategies in the classroom leads
to fewer behavior problems or greater behavioral engagement;
they further promote student motivation, learning achievements,
responsibility, self-regulation, and interpersonal climate. These
results align with those obtained by Cornelius-White (2007), who
emphasizes the positive impact of a student-centered approach
in the classroom. This reinforces the theory of Fogelgarn et al.
(2020), suggesting that communication of the teacher is a crucial
classroom management skill that directly impacts student behavior,
autonomy, and classroom climate.

Most studies focused on verbal communication strategies;
however, four studies also focused on non-verbal communication
practices, such as voice tone, eye contact, smile, and calmness.
Non-verbal aspects of communication are less discussed, even
in theoretical works on classroom management. LaBelle et al.
(2013) emphasize that teachers’ responses inevitably include non-
verbal behaviors which influence the statement that the teacher
sends. Similarly, Larrivee (2005) concludes that there needs to be
a congruence between teacher’s non-verbal and verbal messages.
This supported the study of Jang et al. (2010) and Weger (2017);
if teachers send a message describing student behavior in a calm
manner, with a smile, warm voice, and patience, students are more
likely to adjust their behavior and respond to the teacher’s request.

One interesting aspect that emerged from the analysis is that
most of the student-centered communication strategies gathered
can be used directly in response to student behavior. These results
support the theory of Madden and Senior (2017) that responsive
strategies do not always negatively impact student behavior and
can be used in accordance with a student-centered approach to
help students with their behavioral issues. For instance, teachers
can use I-messages or Hinting to describe student behavior in
a non-judgmental, non-directive manner. Similarly, providing an
explanation of a teacher’s request or a rule can be used directly in
response to student behavior while making it meaningful to the
student and thus more likely that the students will internalize the
value and adapt their behavior.

Further, the descriptions of the communication practices
showed that student-centered communication strategies derive
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only slightly from teacher-directed methods. For instance, student-
centered questions (Wallace et al, 2014) are sent in a tone
that conveys respect, aiming to get additional information,
understand student affect and behavior, or support students
in their independent thinking (What happened? What can we
do with that?) In comparison, Gordon and Burch (2003) and
Larrivee (2005) emphasize the negative impact of questions,
which are judging, threatening, or not accepting the students
(Why did you...? Why are you...?). Similarly, the statement
“You must take notes” is directive. Porter (2014) suggests that
these statements lead to feelings of resentment and frustrate
students’ need for autonomy. On the other hand, using invitational
language (“You might take notes”) changes the statement into
a non-directive, student-centered response. The studies which
used this communication strategy reported increased prosocial
behavior, interpersonal climate, and need satisfaction (Cheon
et al,, 2019). Thus, applying the five principles of student-centered
communication strategies when responding to student behavior
could potentially make the responses more relevant to students and
might lead to a safe learning climate, increased student motivation,
need satisfaction, learning achievements, responsibility, and self-
regulation, and lower behavior problems in the classroom.

5.1. Implications for teaching and
learning

The findings from this study have several implications
for teaching and learning. Teachers worldwide spend a
significant amount on managing student behavior, claiming
they have insufficient skills to solve these situations (Kwok,
2020). The findings of this study may support teachers and
student teachers to gain competencies to manage student
behavior effectively. The results show the importance of teachers’
student-centered responses to student behavior, define student-
centered communication in its complexity and show specific
communication strategies with their definition and sample
responses. Teacher training should focus on these responses,
illustrating to students the multiple ways to respond to student
behavior effectively and the impact these communication practices
may have on students. These materials can serve as a professional
tool for teachers, who can learn about the communication
strategies supported by research and use them in their practice.
Further, the findings may inform teacher educators who can
use them in their classroom management courses. The study
provides qualitative examples and characteristics of both verbal
and non-verbal responses for teachers and student teachers to use
when dealing with problem situations in the classroom to solve
them successfully with a positive impact on students and their
behavior.

5.2. Limitations and further research

Whereas Freiberg et al. (2020) found a growing trend away
from the teacher-directed approach, the current database search
showed a rather small number of studies focusing on the student-
centered behavior management approach or on student-centered
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communication strategies specifically. This may be partly due to the
focus of the study and the choice of criteria: the search focused on
studies that concentrated specifically on teachers’ communication
strategies rather than on their classroom management strategies
in general and included only studies conducted in the educational
context. Future research could explore the topic of student-centered
or humanistic communication in a broader context. On the other
hand, the low number of studies included in the exploration may
also indicate the strong need for further research on student-
centered behavior management communication strategies in the
classroom.

The inclusion and exclusion criteria were defined precisely and
in advance to decide which study to include in the current review.
All attempts were made to perform a quality selection of the studies;
three individual searching methods were used and the results were
constantly consulted with the experts in the field; however, it
is acknowledged that even with two independent reviewers, the
selection of the studies is at risk for subjectivity.

It should also be noted that the studies were conducted in
different countries and cultures. The linkage of the findings of each
study to a certain cultural context (and the highly culturally bound
issue of classroom management strategies) is acknowledged. When
interpreting the results, this must be taken into consideration.

Also, the main aim of the study was to concentrate on
the characteristics of student-centered communication strategies
gathered throughout the review. Further analysis is needed for a
more detailed picture of the included studies and their research
designs and methods. Besides, it was only briefly commented on
the impacts of communication strategies on students. Additional
research might explore these impacts in more detail. Some of
the reviewed studies used a set of communication strategies and
researched their impact on students. It is acknowledged that the
specific communication strategies that had the greatest potential
to impact student behavior cannot be distinguished. When
interpreting the findings, this is important to note. Further research
could be focused on the impact of each specific communication
characteristic on student behavior.

5.3. Conclusion

This study makes several contributions. First, it characterizes
the complexity of student-centered communication that is used
to respond to student behavior. Next, it presents specific
communication strategies with definitions and sample statements.
It also describes the impact of these communication practices
on student behavior, engagement, and other areas. Overall, the
study reaffirms the importance of student-centered communication
responses to problem behavior in the classroom; it defines the
communication that can teachers and student teachers use to
handle problem situations in the classroom successfully with a
positive impact on students and their behavior.
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The school represents the optimal setting for promoting the physical, emotional,
and social health of children, especially during the first years of life. Understanding
the pedagogical actions of teachers to address health education is an important
first step in promoting healthy behaviors in children. We inhere analyzed the
pedagogical action patterns in the preschool teaching of healthy habits from a
holistic health perspective. We used photography as a strategy for data collection
and applied a Chi-square automatic interaction detection (CHAID) classification
tree, a data mining procedure, to generate a pattern model. We found that the
school space and the learning playfulness strategies for the development of
executive functions, classified according to the exercise, symbolic, assembly,
rules (ESAR) model, were the main factors that influence the pedagogical actions
fostering healthy habits. By contrast, the school and the pedagogical resources
of the classroom are factors with a much smaller impact on working with healthy
habits. This pedagogical action pattern is flexible, since teachers conduct a
multiplicity of pedagogical actions through different strategies, in different
school spaces, at any time. In conclusion, our results unmask the interdependent
relationships between the different factors that determine the teacher’s actions at
the preschool. It also contributes to the understanding of the teacher’s practices
in fostering healthy habits in a healthy learning environment.

preschool teachers, teaching strategies, health education, healthy school environment,
ESAR model, CHAID analysis

1. Introduction

The sustainable development goals of the United Nations proposed education as a crucial
factor for improving individual quality of life (World Health Organization, 2003). UNESCO is
implementing a global strategy on Education for Health and Well-being (UNESCO, 2022). Early
childhood represents a critical period for intervention because healthy lifestyle habits are
developed during this period (Goldfield et al., 2012). The school represents the optimal setting
to promote physical, emotional, and social health, especially during the first years of life
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(Violant-Holz et al., 2021). Consequently, teachers and all the
stakeholders involved in education have been requested to
systematically consider how educational approaches could increase
the healthy behaviors of children (Pulimeno et al, 2020),
understanding them as daily healthy routines.

As a consequence, some studies encourage preschool teachers to
foster healthy habits within children, such as promoting mental health
(Haraldsson et al., 2017; Blewitt et al., 2020), invigorating healthier
nutrition and feeding (Whiteside-Mansell and Swindle, 2019),
animating physical activity (Tyler et al., 2020), inciting hygiene
(Bonnesen et al., 2015), or reassuring emotional health (Ocasio et al.,
2015). Recent research encourages preschool teachers to integrate all
those health dimensions in their educational approach in classrooms
(Violant-Holz et al., 2021), following the emerging concept of health
education (Gavidia, 2016). This means understanding education, and
therefore also health education, as a complex phenomenon (Morin
et al., 2002), integrating physical, mental, and social health with the
frailty concept (Boers and Cruz Jentoft, 2015). However, to our
knowledge, there are no studies using data mining to analyze the
characteristics of the pedagogical actions and the patterns of
interaction with children deployed by teachers to address these
education-for-health approaches.

Photography is a classical visual method in social science research,
including the education field (Deligny, 2006). For example,
photography can be used as a method reflecting healthy habits
implemented in real-time, in terms of educational spaces in the whole
school (Lewallen et al, 2015). Currently, visual methods can
be understood as tools for both eliciting data and as a source of data.
In the first sense, we can enumerate research using visual methods for
eliciting data for educative purposes. This includes cartographies
(Padilla-Petry et al., 2021); photo-elicitation (Dworkin et al., 2021),
which was also successfully used regarding health concepts with
children and adolescents with disabilities, such as health and well-
being, physical activity participation and leisure activity (Lumia et al.,
2021); photo-interview (Kolb, 2008); or photo-voice (Shaw, 2021),
which may also constitute an inclusive didactic strategy (Parrilla
etal., 2017).

In the second sense, photographs are used as an empirical tool for
recording information in educational research wherever the child is.
Thus, photo evidence has effectively been used as a tool to approach
healthy eating within families through remote food photography
(Bekelman et al,, 2019; McCloskey et al., 2019) and proven a feasible
methodology to capture parent-packed lunches for preschoolers
(Elliott et al., 2021). Other studies applied photo evidence to assess the
eating behaviors of scholars. It has been used as a source of data to
analyze healthy eating within schools (Bélanger et al., 2016), to
compare the nutritional quality of morning snacks (Bucher Della
Torre et al., 2021), to measure what students at elementary schools
select and consume from school cafeteria meals (Swanson, 2008), and
to evaluate what items children chose from the salad bar at schools
(Moreno-Black and Stockard, 2018). Photography has also been
applied to examine the characteristics of effective drinking water
access in schools (Patel et al., 2020).

Beyond nutrition, Kontak et al. (2017) collected photographic
data to examine school-based health environments in an enlightening
study. They collected photographs to analyze different health
dimensions, which include promotion, access, availability of
opportunities for healthy eating and physical activity, healthy school
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climate and safety, and school accessibility. All in all, photography
allows us to see what was happening at a particular point in time
(Cleland and MacLeod, 2021), and it has been proven an effective
method to capture the reality of the schools in education research, for
example by the perspectives of children (Kyronlampi et al., 2021).

Data mining is an analysis method that extracts information from
large data sets, enables the construction of predictive and classification
models, and detects interactions within subsets of variables (Collins,
2021). In the education field, several data mining strategies such as
classification trees, neural networks, and logistic regression have been
implemented to generate classification models of students’ profiles and
teachers’ performance (See Khan and Ghosh, 2021 for a review). The
decision tree for classification and prediction is considered as an
effective quantitative method for the analysis of condensed and
categorized qualitative data (Collins, 2021). The predictive ability of
this classification method makes it a popular choice for student
performance analysis (Qasrawi et al., 2020; Khan and Ghosh, 2021),
and educational quality performance assessment (Cervero, 2020). For
example, decision trees have provided sufficient accuracy in predicting
education tasks for sports learning (Feu et al., 2019). Information
unmasked by education data mining procedures helps researchers to
identify new patterns, which are valuable in evaluating pedagogical
actions (Rodrigues et al., 2018).

Decision tree algorithms have been used for both the classification
and prediction of factors in relationship with children’s health. For
example, they have been used for the analysis of the underlying causes
of child hunger among households accessing food pantries (Wetherill
et al,, 2021), for the prediction of risk factors for obesity among
children aged 24 to 80months (Lee et al, 2019), and for the
identification of success indicators in the implementation in public
schools of a physical activity program (Nickelson et al., 2011). Some
other studies used decision tree analysis to identify predictors that
allow us to implement measures related to psychological health in
schools, such as the prevention of homophobic victimization (Fisher
and Tanner-Smith, 2016), and bullying (Brewer et al., 2018). This
analysis has also been used to detect children’s unsafety in families
with parental or child developmental problems (van der Put et al,
2016). However, to our knowledge, no studies used data mining
analysis to classify the healthy habits-related pedagogical actions and
the patterns of interaction with children deployed by
preschool teachers.

Our objective and main goal in the present study was to
quantitatively define the pattern and trends of the pedagogical actions
(understanding patterns as a way of interacting with children in the
school) deployed by preschool teachers to promote healthy habits
among children. To do that, we performed a novel mixed-method
analysis that used photography as a strategy to collect qualitative data
and analyzed the patterns of pedagogical actions by using a
quantitative classification tree algorithm based on Chi-square
automatic interaction detection (CHAID) analysis.

2. Methods
2.1. Design of the study

This study is part of a larger research assessing the impact of a
co-created educational project to analyze the health-related preschool
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teacher’s actions and classroom routines and to improve children’s
healthy habits (Violant-Holz et al., 2021). In the present study, we used
a mixed-methods research design that combined observational
methodology (Anguera et al, 2020), and selective methodology
(Anguera and Violant, 2015) to collect qualitative data, analyze it, and
integrate it into quantitative data (Portell et al., 2015; Anguera et al.,
2021; Collins, 2021). We implemented the photography method as a
strategy of data collection based on overt indirect nonparticipating
naturalist systematic observation, guided by a deductive checklist
(Anguera-Argilaga, 1979; Anguera et al., 2020). According to these
authors, “Overt” means that we observed the school daily life, being
openly and visibly observing; “Indirect” means that we collected
photographs; “Nonparticipating” refers to minimizing interaction
with participants; “Naturalistic” means that we conducted the
observations in the natural environment; and “Systematic” means that
researchers entered the field with an observation instrument and that
this instrument guided them to perform the observations and take
pictures. In this study, photographs function as empirical data
collected by the researcher (Poveda, 2018). After qualitative data
condensation and categorization, health-related pedagogical actions
and routines at preschool were analyzed by data mining procedures.

2.2. Participants

Participants were recruited from four public schools in Barcelona
(Spain). For enrollment of teachers, schools were approached in
collaboration with the Consorci d’Educacié de Barcelona, which is the
main educational authority for the city’s organization of primary
education centers. These four public schools were selected by
non-probabilistic convenience sampling, according to their availability
and willingness to participate in the study, and their allocation in
different city neighborhoods, thus seeking the inclusion of participants
from different socioeconomic backgrounds of the city. Teachers were
selected by non-probabilistic convenience sampling from those four
schools voluntarily. From a total of 21 invited teachers, 16 teachers (12
female and 4 male) and 328 children (3-6-year-old) ultimately
participated throughout the entire study.

2.3. Instruments and procedure

For qualitative analysis of the teachers’ actions, observations were
performed to capture photographs in different school spaces (Anguera
etal, 2018), with a deductive checklist (Supplementary Table 1) that
implied partial perceptibility. Seven trained observers took the
photographs. Two of these observers trained the others in the checklist
use. During the actual data collection, a coordinator provided
feedback on data quality and assessment criteria (Fernandez-
Ballesteros, 1992). To analyze the health-related pedagogical actions
of teachers, data collection was performed during different periods of
the scholar course: in June and October. Observers followed the
deductive checklist in the observation and taking photographs
(deductive procedure). They also captured actions related to healthy
habits that emerged from being at the schools (inductive procedure).
These moments were analyzed following the checklist. Teachers and
children knew in advance the dates and times when observers would
be present to collect data. To minimize their interactions with teachers
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or children, observers stood at the back of the classroom during the
data collection process. The first session was conducted at each school
in June 2019, before the teachers’ attendance at our health-promotion
project, while the second session was conducted in October 2019, after
the teachers attended the project. Photographs were taken from
09.00am until 1.30 pm.

Four hundred and fifty-two photographs were taken and
reviewed to assess if they matched the criteria to be included in the
analysis. These inclusion criteria were (1) to be taken in the school
spaces: classrooms, corridors, playgrounds, and bathrooms; (2) to
be related to the health dimensions: nutrition, physical activity,
hygiene, and emotional health, and (3) to be related with
pedagogical actions directly or indirectly promoted by teachers. By
contrast, the criteria to exclude photographs from the study were:
(1) to be repeated photographs, considered such as those
photographs that did not provide new information; (2) to be a
blurred picture and the actions photographed could not
be distinguished in the image, and (3) to show a pedagogical action
promoted by non-teacher staff, such as canteen monitors. A final
number of two hundred and twenty-two photographs were included
in the analysis. Two hundred and twenty photographs were
excluded, because either they were repeated, had the same
information class, with the same children and class, or were blurred.

2.4. Data classification

Each photograph was categorized into 6 nominal variables: (1)
Health Dimension, (2) Educational Resource, (3) ESAR Facets, (4)
Spaces, (5) Month, and (6) School, using consensus agreement
between two researchers (Arana et al., 2016). As photographs are a
multidimensional instrument (Cristancho and Helmich, 2019), can
give information about different variables, according to the items
analyzed. We controlled the mutual exclusivity criterion (Arnau et al.,
1990). These categories included in each nominal variable are
explained below.

2.4.1. Health dimension

This nominal variable referred to the health dimensions defined
by parents, teachers, and health professionals in three independent
co-creation sessions (Violant-Holz et al., 2021). These dimensions
defined four categories: (1) Physical Activity, (2) Hygiene, (3)
Nutrition, and (4) Emotional Health. In concordance with the
objectives of the current study, we selected this variable as the
dependent one.

2.4.2. Educational resource

This variable referred to the resources that teachers mobilized
during their pedagogical actions. Following the criteria published by
Torre et al. (2004) on the types of educational resources, this nominal
variable had eight categories: (1) Body, involvement of any part of
the body as a resource; (2) Experimental materials, such as
experimentation with real, symbolic objects, technological objects and
pieces; (3) Food, involvement of any food; (4) Free play, involvement
of non-directed activity, wherever the child is; (5) Informational
materials, with elements that become vehicles for learning, such as the
use of photographs, a book or an image; (6) Natural environment, with
elements found in nature and environment, such as water; (7) Social
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environment, with elements involving interpersonal relationships,
such as conducting an assembly, group work, and lining up, and (8)
Worksheets, actions involving papers and pencils.

2.4.3. ESAR facets

This variable referred to the learning playfulness strategies of the
Exercise, Symbolic, Assembly, Rules (ESAR) model. This model is
based on childhood learning from the perspective of the child’s
psychological development, which teachers addressed with their
pedagogical action (Garon et al., 1996). We selected the ESAR model
because it is based on pedagogical principles regarding the use of
games and playfulness as learning strategies for the development of
both cognitive function and personality at early ages (Piaget, 1989).
Every one of the six facets of the ESAR model was considered as a
category of this nominal variable: (1) Affective behavior, the action
involved affective-emotional development in its different levels:
confidence, autonomy, initiative, etc. (2) Cognitive behavior, the action
was represented by cognitive development and sensory-motor and
symbolic-intuitive behaviors; (3) Functional ability, the action was
represented by the expression of cognitive behaviors and basic tools
for living in their different forms: discovery, reproduction, efficiency,
and combination; (4) Language ability, the action was represented by
receptive and productive language, oral and written; (5) Ludic activity,
the action was represented by play and playful behavior; and (6) Social
activities, the action was represented in social or group context.

2.4.4. Spaces

We defined this variable to assess the putative influence of the
school rooms on the teacher’s pedagogical actions. This nominal
variable included five categories: (1) Classrooms; (2) Corridors; (3)
Playgrounds; (4) Bathrooms; and (5) Psychomotricity rooms.

2.4.5. Month

This variable referred to the month when the photographs were
taken. It provided information on the effect of the health promotion
project on the teacher’s pedagogical actions. This nominal variable
included two categories. (1) June, for photographs taken in June 2019,
before the teachers participated in the project, and (2) October, for
photographs taken in October 2019, after the teacher’s participation
in the project.

2.4.6. School

This variable referred to the school where the picture was taken.
It provided information on the putative differences in pedagogical
actions between the centers where the data was collected. As
photographs were collected in four different schools, this nominal
variable had four categories: (1) School 1; (2) School 2; (3) School 3;
and (4) School 4.

By way of clarification, Figure 1 shows the classification of
illustrative photographs into the different categories of the Health
Dimension, Educational Resource, ESAR Facets, and Spaces variables.

2.5. Data analysis
The variables presenting the strongest impact on the pedagogical

actions addressed to foster the children’s healthy habits were
determined using the data mining method of the CHAID decision
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tree, based on the data extracted from photographs. The categorical
dependent variable was Health Dimension. Firstly, we performed a
descriptive exploratory analysis of every variable that defined the
pedagogical actions according to the Health Dimensions. We present
the number and percentage of items in each variable category in
contingency tables. We then performed an inferential analysis to
identify the relationships among the study variables. We performed
Pearson’s Chi-squared test (y?) to analyze the independence between
the categorical variables. We assessed the association strength by
calculating the Cramer’s V coeflicient (¢c). In all analyses, we provide
the exact value of p and considered value of p <0.05 significant.

Finally, we generated a classification tree as a predictive model to
classify and segment the relationships among variables (Collins, 2021).
We used the CHAID algorithm to generate the classification tree
because most variables were nominal and not binary (Kass, 1980).
We used the exhaustive CHAID method, which allows us to analyze
with precision all possible results, independently of the categories of
the variables (Biggs et al., 1991). We applied the following criteria for
the exhaustive CHAID tree growing: statistical test for determining
node splitting, Pearson’s y% significance level p <0.05 with Bonferroni
adjustment; maximum tree depth of 5 levels; a minimum of 80 cases
in the parental node; a minimum of 40 cases in the filial node; and
cross-validation. All analyses were performed with the SPSS Statistics
v26 (IBM Corp. USA) statistical package.

3. Results
3.1. Descriptive analysis of the model

The final number of 232 selected photographs provided a total of
267 unities of analyzed data reflecting the pedagogic actions on
healthy habits at schools. Comparisons of data revealed differences in
frequency proportions between health dimensions (y*=52.44; d.f. = 3;
p=0.00001). Emotional Health presented a higher proportion of items
collected (42.32%) than expected for uniformly distributed
proportions (25% each), while Hygiene and Physical Activity
presented lower proportions than expected (16.10 and 14.61%,
respectively). The proportion of items from Nutrition was as expected
(26.97%).

We then established the strength of the relationship between the
variables Educational Resource, ESAR Facets, Spaces, Month, and
School with the Health Dimension variable. With this analysis,
we established a rank list of the variables according to their relevance
for further analysis in the classification tree. We, thus, examined
differences in the Health Dimension distribution among groups of
Educational Resources, ESAR Facets, Spaces, Month, and School by
the Pearson y* test (Table 1). We found differences in Health
Dimension frequency distributions among all the five variables
analyzed. The variable with the most statistically significant effect
on the Health Dimension frequency distribution was Spaces
(p=1.7x10%), with a moderate degree of association between the
variable categories (¢c=0.314). Educational Resources also presented
a highly significant effect (p=2.8 x 107%%), with a moderate degree of
association between categories (pc=0.439), and the same was true for
ESAR Facets (p=5.15x107"% ¢c=0.366). We observed a lower
significant effect of the variables Month (p=0.001) and School
(p=0.020) in the Health Dimension distribution frequencies, both
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Categorization table

Photograph Health dimension Educational resource ESAR facets Spaces
A Nutrition Experimental material Ludic activity Classroom
B Emotional health Social environment Language ability Classroom
C Emotional health Worksheets Cognitive behavior Classroom
D Physical activity Free play Social Activity Playground
E Emotional health Social environment Affective behavior Corridor
F Hygiene Experimental material Functional ability Bathroom

FIGURE 1

Classification of photographs into the different categories of four variables of the study. (A—F) Illustrative photographs taken in the study; Written
informed consent to take photographs at the school was obtained from the individuals participating in this study and /or their representatives; people’s
faces have been blurred to ensure privacy. The categorization table shows the classification of these six photographs into the categories of the health
dimension, educational resource, ESAR Facets, and Spaces variables. See text for details.

with a low degree of association between categories (¢c=0.262 for
Month, and ¢c=0.155 for School). Nevertheless, as Health Dimension
presented a significant dependence relationship with all five variables
(all p-values were lower than 0.05), we included all of them as
predictors in the further classification tree analysis.

3.2. Pattern analysis by Chi-square
automatic interaction detection

To obtain a model for explaining the patterns of pedagogical
actions addressed to foster the children’s healthy habits, we performed
a classification tree analysis using Health Dimension as the dependent
variable and the variables Educational Resource, ESAR Facets, Spaces,
Month, and School as predictors. The model generated by CHAID
analysis presented a classification tree with 8 nodes, 5 terminal nodes
(nodes 2, 3, 5, 6, and 7), and a depth level of 3 (Figure 2).

The factor that best predicted the pedagogical actions and school
routines on the four health dimensions was Spaces, which split Node
0into 2 lines. As defined in terminal Node 2, 72.5% of the pedagogical
actions carried out in the playgrounds and psychomotricity rooms
were addressed to work Physical Activity, while the other health
dimensions were mainly addressed in the classrooms, corridors, and
bathrooms (Node 1). The learning facets classified according to the
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ESAR system presented the second level of prediction and segmented
data from Node 1 into 3 new lines. At this level, pedagogical actions
addressed to develop Functional Ability were mainly displayed to
work the Hygiene dimension (46.4%; terminal Node 3), while the
facets of Social Activity and Affective Behavior, were mainly
addressed to promote Emotional Health (83.7%; terminal Node 5).
At this level, the ESAR learning facets Language Ability, Cognitive
Behavior, and Ludic Activity were mainly addressed to work
Emotional Health and Nutrition dimensions (Node 4). Finally, the
Month of data collection presented the third level of prediction and
segmented data from Node 4 into 2 terminal nodes. In June, the
pedagogical actions of teachers mainly addressed the Emotional
Health dimension (73.8%; terminal Node 7), whereas these actions
mainly addressed the Nutrition dimension in October (53.8%,
terminal Node 8). The predictors School and Educational Resource
did not significantly contribute to the model (adj. p-value >0.05 or a
number of cases in the node lower than 40) and did not appear in the
classification tree.

The generated CHAID model presented a Risk of an estimated
0.363+0.029 based on the estimations of the classification table
(Table 2), indicating that 63.7% of the pedagogical actions were
correctly classified in the tree. Nutrition is the health dimension with
the lowest positive predictive value (a sensitivity of 59.7%) followed
by the Hygiene dimension with a predictive value of 60.5% and the
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TABLE 1 Cross-tabulation of the study independent variables with the health dimensions.

Health dimension (%)

. . Physical ! o Emotional
Variable Domain ysK Hygiene Nutrition
activity health
Educational resources
Worksheets 0(0.0) 0(0.0) 2(2.8) 15 (13.3) 17 6.4
Body 5(12.8) 8 (18.6) 0(0.0) 12 (10.6) 25 9.4
Experimental
1(2.6) 19 (44.2) 20 (27.8) 20 (17.7) 60 225
material
Food 0(0.0) 0(0.0) 14 (19.4) 4(3.5) 18 6.7
Free play 22 (56.4) 0(0.0) 2(2.8) 16 (14.2) 40 15.0 154.15 2.8x10-2 0439
Informational
11 (28.2) 10 (23.3) 29 (40.3) 28 (24.8) 78 29.2
material
Natural
0(0.0) 6 (14.0) 4 (5.6) 5(4.4) 15 5.6
environment
Social
0(0.0) 0(0.0) 1(1.4) 13 (11.5) 14 5.2
environment
Total 39 (100) 43 (100) 72 (100) 113 (100) 267 100
ESAR facets
Affective behavior 1(2.6) 4(9.3) 1(1.4) 28 (24.8) 34 12.7
Cognitive
5(12.8) 3(7.0) 9 (12.5) 17 (15.0) 34 12.7
behavior
Functional ability 3(7.7) 17 (62.8) 18 (25.0) 13 (11.5) 61 22.8 107.36 515%x 1076 0.366
Language ability 8 (20.5) 6 (14.0) 24 (33.3) 27 (23.9) 65 243
Ludic activity 19 (48.7) 2(4.7) 19 (26.4) 13 (11.5) 53 19.9
Social activity 3(7.7) 1(1.4) 1(1.4) 15 (13.3) 20 7.5
Total 39 (100) 43 (100) 72 (100) 113 (100) 267 100
Month
June 11 (28.2) 19 (44.2) 18 (25.0) 61 (54.0) 109 40.8
18.33 0.001 0.262
October 28 (71.8) 24 (55.8) 54 (75.0) 52 (46.0) 158 59.2
Total 39 (100) 43 (100) 72 (100) 113 (100) 267 100%
School
School 1 5(12.8) 10 (23.3) 24 (33.3) 18 (15.9) 57 213
School 2 10 (25.6) 6 (14.0) 13 (18.1) 28 (24.8) 57 21.3
19.34 0.020 0.155
School 3 4(10.3) 10 (23.3) 13 (18.1) 32(28.3) 59 22.1
School 4 20 (51.3) 17 (39.5) 22 (30.6) 35(31.0) 94 352
Total 39 (100) 43 (100) 72 (100) 113 (100) 267 100
Space 147.62 1.7x107%* 0.429
Bathrooms 0(0.0) 8(18.6) 3(4.2) 5(4.4) 16 6.0
Classrooms 8(20.5) 28 (65.1) 58 (80.6) 88 (77.9) 182 68.2
Corridors 2(5.1) 4(9.3) 9(12.5) 14 (12.4) 29 10.9
Playgrounds 24 (61.5) 0(0.0) 2(2.8) 5(4.4) 31 11.6
Psychomotricity 5(12.8) 3(7.0) 0(0.0) 1(0.9) 9 34
room
Total 39 (100) 43 (100) 72 (100) 113 (100) 267 100

Emotional Health dimension with a predictive value of 63.7%. This ~ pedagogical actions addressed to develop Functional Ability in
is consistent with some of the proportions in the terminal nodes of  classrooms, corridors, and bathrooms were mainly displayed to work
the classification tree. Thus, according to terminal Node 3, the Hygiene dimension (46.4%), but it should be noted that 32.1% of
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Health dimension

Node 0
Category % n
M Physical activity 14.6 39
Hygiene 16.1 43
B Nutrition 270 72
[ Emotional health 42.3 113
B Physical activity Total 100 267
Hygiene
B Nutrition
I Emotional health
B E—
Spaces
Adj. p value = 3.8 x 10%; Chi-square = 126.837; df = 3
|

Corridors; Classroom; Bathroom

Playground; Psychomotricity room

Node 1 Node 2
Category % n Category % n
M Physical activity 4.4 10 B Physical activity 725 29
Hygiene 176 40 Hygiene 75 3
M Nutrition 308 70 M Nutrition 50 2
[ Emotional health 47.1 107 [ Emotional health 15.0 6
Total 85.0 227 Total 150 40
1 —
ESAR system
Adj. p value = 1.7 x 10-'2; Chi-square = 76.391; df = 6
| I |
Functional ability Language ability; Cognitive Social activity; Affective
behavior; Ludic activity behavior
| |
Node 3 Node 4 Node 5
Category % n Category % n Category % n
M Physical activity 1.8 1 M Physical activity 6.6 8 M Physical activity 2.0 1
Hygiene 464 26 Hygiene 74 9 Hygiene 102 5
M Nutrition 321 18 M Nutrition 410 50 M Nutition 41 2
[ Emotional health 19.6 11 [ Emotional health 45.1 55 [ Emotional health 83.7 41
Total 21.0 56 Total 457 122 Total 184 49
-_ | po— | _.:._.
Month
Adj. p value = 4.7 x 10'5; Chi-square = 22.675; df = 3
June October
] ]
Node 6 Node 7
Category % n Category % n
M Physical activity 2.4 1 M Physical activity 88 7
Hygiene 71 3 Hygiene 75 6
B Nutrition 167 7 M Nutrition 53.8 43
[ Emotional health 73.8 31 [ Emotional health 30.0 24
Total 157 42 Total 30.0 80

FIGURE 2

Classification tree using the exhaustive Chi-square automatic interaction detection (CHAID) algorithm to predict the patterns of the pedagogical
actions of teachers in the promotion of children’s healthy habits.
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these actions were instead addressed to work the Nutrition
dimension. Similarly, terminal Node 8 shows that, in October,
learning facets of Language Ability, Cognitive Behavior, and Ludic
Activity approached in classrooms, corridors, and bathrooms were
mainly addressed to the Nutrition dimension (53.8%), while 30.0%
of those pedagogical actions were focused on the Emotional
Health dimension.

4. Discussion

In this article, we define for the first time the pattern of
pedagogical actions and interaction trends of preschool teachers to
foster healthy habits within children. To characterize this
interaction pattern, we first used photography as a strategy for data
collection and then applied a data mining analysis by using a
CHAID classification tree. With this innovative mixed-methods
research approach, we found that the school space and the learning
playfulness strategies for the development of executive functions,
classified according to the ESAR model, were the two main factors
influencing the pedagogical actions of preschool teachers fostering
healthy habits.

As a strategy of qualitative data collection, images can offer
valuable data on the school activities and environment. In our hands,
photography provided evidence about how teachers are working,
about their activity patterns and interactions with children, and even
captured the school environment providing information on whether
it is healthy or not. Photographs emerge as a useful tool to observe the
school’s reality from the educational action point of view (Britsch,
2019). Furthermore, they also have a leading role in documenting the
children’s voices (Einarsdottir, 2005). Many voices, including teachers,
principals, children, and families, can give us the reflection of the
health factors generating the environment in the school. But a walk in
the classroom can also provide information about the degree of
tranquility in the classroom as well as the teacher’s skills. Our study
emphasizes determining this environment using photographs. It also
provides new evidence on photography capturing data about healthy
habits being in-real-time implemented, both in terms of all educational
spaces in the whole school (Lewallen et al., 2015), and in terms of the
emerging concept of health education integrating physical, mental,
and social health with the frailty concept (Boers and Cruz Jentoft,
2015; Gavidia, 2016).

In our methodological approach, we have transformed qualitative
information from photographs into quantitative data about the
teachers’ pedagogical actions, suitable to be processed statistically in
a CHAID analysis. This crossover mixed-method analysis allowed us

TABLE 2 CHAID classification table.

10.3389/fpsyg.2023.1172460

to derive conclusions and meta-inferences unlikely to reach without
this type of analysis (Hitchcock and Onwuegbuzie, 2020). To our
knowledge, this is the first study implementing this approach to define
the interaction trends of preschool teachers addressed to promote
healthy habits within children. Under our conditions, we found a
significant pattern of teacher preferences when performing their
pedagogical actions. The robustness of our classification model relies
on both the criteria of the exhaustive CHAID analysis performed
(Onder and Uyar, 2017; Feu et al., 2019; Rodriguez-Sabiote et al.,
2021) and on the very low Bonferroni-adjusted p-values obtained in
the analysis, which are a measure of the compatibility of the entire
model of data analysis with the structure of the collected data
(Greenland et al., 2016).

School is an excellent setting to promote physical, emotional, and
social well-being among students, which also has academic benefits
(Pulimeno et al,, 2020). Because of that, we have analyzed different
educational spaces, such as classrooms, corridors, playgrounds, and
bathrooms, following new approaches to health education such as the
whole school, whole community, and whole child model (Lewallen
et al., 2015). We are struck by how clearly our results point to the
weight of spaces of the school in shaping how healthy habits are
stimulated, such as those regarding the Physical Activity dimension,
which is mostly addressed in playgrounds and psychomotricity
rooms. This result illustrates the educational tendency stating that the
educator’s role during the children’s free play is mainly as a
“facilitator” and then “observer” but not really implicated in the
activity (Kalpogianni, 2019). According to new tendencies in
education at the playgrounds, such as active and inclusive
playgrounds (Angulo et al., 2022), it would be interesting to promote
a more involved preschool teacher in the children’s free play. This
implies not leaving physical activity only in the playground or in the
psychomotricity classroom, but integrating it into the ordinary
classroom, since this age represents a critical period to intervene
(Baidal and Taveras, 2012; Goldfield et al., 2012). Furthermore, since
our study points out that it is beneficial to teach “how to do it
especially at this young age, it would be enriching if teachers become
significant role models in healthy habits alongside families (Natale
etal., 2014).

These results also highlight the need to continue working on the
widely accepted importance of physical activity in relation to health.
Specifically, being physical activity an important factor in the
obesogenic environment and a determinant of childhood obesity,
highlighting its role in promoting health in recreational or physical
activity facilities (Mei et al., 2021). Ideally, physical activity needs to
be highly promoted within classrooms and other school spaces.
Because it not only contributes to the development of gross motor

Predicted
Observed Physical activity Hygiene Nutrition Emotional health Percent correct
Physical activity 29 1 7 2 74.4%
Hygiene 3 16 6 8 60.5%
Nutrition 2 18 43 9 59.7%
Emotional health 6 11 24 72 63.7%
Overall percentage 15.0% 21.0% 30.0% 34.1% 63.7%
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skills, but also coordination through dance and play, learning to get
the body moving, and acquiring healthy routines and habits (Santos-
Beneit et al., 2022).

Our results also revealed what learning strategies for the
development of executive functions of children are addressed by
teachers to promote healthy habits in their educational practice.
Furthermore, that pedagogical strategy is the second-best predictor
of teacher interventions in the resulting CHAID classification tree.
Previous studies report improvement in the ability of executive
functions in preschoolers after based intervention (Keown et al.,
2020). Thus, the development of executive functions through the
promotion and practice in the classroom from early ages both at
school and at home is essential. Understanding the way that teachers
address these functions is a first step to appropriately defining the
educational approaches that best increase children’s healthy
behaviors. The ESAR model systematically categorizes these executive
actions, which facilitates the comprehension of children’s
development (Garon, 1992). Our results revealed this model as a
valid categorization of executive actions when classifying the actions
carried out by teachers for health promotion in their educational
practice. Specifically, the Hygiene dimension of health was mainly
promoted in the classroom by addressing the Functional Ability of
children, while Social Activity and Affective Behavior were the
functions mobilized to address the Emotional Health dimension.
Finally, Language Ability, Cognitive Behavior, and Ludic Activity
were addressed by teachers mainly to promote Nutrition and also
Emotional Health dimensions.

Related to these different pedagogical approaches we also
observed a focus of teachers’ actions on addressing Emotional
Health, which has a distinct position compared to the other
analyzed health dimensions—i.e., Nutrition, Physical Activity, and
Hygiene. These results are in line with previous findings showing
that the educative community tends to identify health with
appropriate Nutrition and considers Emotional health as the most
important dimension of health to be developed among preschoolers
(Violant-Holz et al., 2021). Taken altogether, our results reflect that
teachers address the different health dimensions in separate
pedagogical actions in specific school spaces. This points out the
pedagogical necessity to develop multidimensional health
educational programs (Santos-Beneit et al., 2022), because there is
still room for implementing healthy lifestyle habits, and in doing it
understanding health promotion as a complex phenomenon (Morin
et al,, 2002). Aligned with this, we would also like to stress how
important is the teacher’s education to develop appropriate teaching
skills and strategies (Ferreira et al., 2021), and to see themselves as
role models and promoters of healthy habits (Ho and Funk, 2018).
Furthermore, especially regarding teachers’ education, we can also
see how there is still room for creativity and innovation regarding
the didactics of healthy habits at the school (Gomez-Garcia
et al., 2020).

On the contrary, we want to draw attention to the fact that the
variables Schools and Pedagogical resources do not appear in our
CHAID classification tree. Thus, compared to the other factors
analyzed, the school and the pedagogical resources of the
classroom are factors with a smaller impact on working with
healthy habits. This result may be related to a possible
homogeneity of the response in the classroom regardless of the
teacher, the school, and even each student. Considering that the
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trend is to move toward an inclusive school model with
personalized learning (Generalitat de Catalunya, Departament
d’Educacio, 2015), this result should encourage the educational
community to reflect and debate about health pedagogy in the
schools of today and tomorrow.

In addition to its efficiency and accuracy in evaluating
potential predictor variables (Collins, 2021), the CHAID analysis
also provides a Risk estimate that specifies the proportion of cases
classified incorrectly (Mardikyan and Badur, 2011). In our study,
the relatively elevated Risk estimate may indicate that these
patterns of pedagogical actions are flexible. Research indicates
that preschool teachers display differentiated intervention levels,
adapt their actions depending on the circumstances of the
moment, and provide autonomy support reinforcing children’s
self-determination (Sagastui et al., 2020). Under this point of view,
the Risk estimate may quantify the multiplicity of pedagogical
actions that teachers conduct to address health education through
different strategies, in the different school spaces at any time. This
is consistent with the whole school, whole community, and whole
child model of approaching educational health (Lewallen et al.,
2015). Indeed, in our model, teachers’ pedagogical actions
addressed the development of Functional Ability in classrooms
were mainly displayed to work the Hygiene dimension, but also in
no insignificant proportion to work the Nutrition dimension.
More interestingly, we observed teachers’ interventions on the
Emotional Health dimension mostly in classrooms, corridors, and
bathrooms by implementing the Social Activity and Affective
Behavior facets of the ESAR model. However, we also documented
a non-negligible percentage of actions addressed to this health
dimension in other school spaces and ESAR facet interventions.
This is in accordance with the high importance that preschool
teachers give to the promotion of emotional health among
preschoolers (Violant-Holz et al., 2021).

To sum up, in our study, the combination of photography as a
resource to collect data with the CHAID classification tree as a
quantitative statistical analysis unmasks the inter-dependence
relationships between the different factors that determine the
teacher’s actions at the school. In our analysis, the school spaces and
the learning playfulness strategies for the development of executive
functions are the two main factors influencing the pedagogical
actions of preschool teachers in fostering healthy habits. Thus,
Physical Activity was mainly addressed in the playgrounds and
psychomotricity rooms, while it was hardly addressed in regular
classrooms. By contrast, we found that the school and the pedagogical
resources of the classroom are factors with a much smaller impact on
working with healthy habits. These results also teach us that
researchers need to be creative in approaching and analyzing what
happens in the classroom. Indeed, innovation appears crucial
whether we want to improve pedagogical practice based on
healthy learning.

4.1. Some limitations and possible future
lines of research

This study presents some limitations. First, during data collection,

the fact that teachers were warned of the presence of observers in
advance may influence their practice. However, this was done
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following the ethics standards in naturalistic observation. Second, data
collection in this study is based on a single qualitative method. Thus,
data transformation into quantitative variables to be analyzed
statistically may be biased due to the interpretive subjectivity of
researchers. To minimize the impact of this bias, the classification
criteria were first defined, and then, data transformation was
conducted by consensus agreement, until mutual exclusion was
reached (Arana et al., 2016). Finally, even though this is small and
local research, it provides significant results. It would be interesting to
replicate this research on a larger scale. In this sense, more locations
and more centers would be needed to draw more general classification
patterns. It would also be interesting to perform more observations
and longer registers.

From the methodological point of view, photography brings
us the possibility of analyzing the influence of healthy and
unhealthy environments on psychological health (Taylor et al.,
1997). This can be true not only for the obesogenic environment
(Mei et al,, 2021) but also, as shown in our study, for more health
dimensions, with a holistic analysis of the environment (Sagala
and Munawar, 2018). All in all, photography allows us to see what
is happening at a particular time point (Cleland and MacLeod,
2021) and has proven to be an effective method to capture the
reality of the schools in education research, for example by the
children’s perspectives (Kyronlampi et al., 2021). In our hands,
photography, as a visual method to reflect teacher strategies in the
daily life of preschool, and CHAID analysis, as a tool to classify
data and unmask relationships, have been proven valuable
methods to define a pattern of teachers’ strategies in the daily life
of preschool. It will be interesting in the future to combine the use
of photography with other observation instruments and data
analysis procedures that would complement and consolidate
our results.

4.2. Conclusion

The present study reaches a series of conclusions. First, we provide
new evidence on the value of photography as a visual method of doing
social research. Especially regarding its capacity to show an effective
way of capturing the school environment and the promotion of
healthy habits in the school’s daily life, at the very moment they are
being promoted by preschool teachers. Secondly, the ESAR model
systematically categorizes the learning playfulness strategies for
executive function development, which facilitates the comprehension
of childrens development. Thirdly, the school space and the learning
playfulness strategies for the development of executive functions,
classified according to the ESAR model, are the main factors that
influence the pedagogical actions fostering healthy habits. This
pedagogical action pattern is flexible, since teachers conduct a
multiplicity of pedagogical actions through different strategies, in
different school spaces, at any time. Finally, promoting healthy habits
and routines in schools requires the integration of multiple variables,
such as spaces for pedagogical action, the learning strategies promoted
by teachers in these spaces, and the moment at which these habits are
being promoted. Applying action pattern analyses will help to better
define the factors that influence the promotion of such habits
among preschoolers.
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The current study explored the perceptions and understanding of Saudi
elementary school teachers regarding the characteristics of twice-exceptional
(2e) students. This qualitative phenomenological study recruited 14 elementary
school teachers at schools in Medina City in Saudi Arabia. Data were gathered
through in-depth semi-structured interviews to gain insight into participants’
perceptions of this student population. Findings indicated that teachers associate
certain characteristics with the giftedness trait of 2e students, including excellent
communication skills, problem-solving ability, strong retention, curiosity,
creativity, abstract thinking, and leadership skills. Moreover, Saudi elementary
school teachers perceive that 2e students experience academic challenges
related to their disabilities in reading, writing, and mathematics, as well as are
aware that such students tend to struggle with low self-esteem and maintaining
concentration. Overall, there is a tendency to view these students as having
two independent conditions—giftedness and disabilities that cause academic
challenges—rather than identifying these individuals as having a single condition
of being twice exceptional that comprises traits that impact their learning in
combination.

twice-exceptional students, gifted students with learning disabilities, elementary
teachers’ perceptions, gifted students characteristics, gifted education, Saudi Arabia

1. Introduction

Although gifted students with disabilities, commonly known as twice-exceptional (2e)
learners, have diverse characteristics and abilities, they are often overlooked in identification for
support services. While these students have specific talents—higher-level intellectual abilities,
superior vocabulary, exceptional comprehension of abstract ideas and concepts, and high levels
of creativity—at the same time, they tend to exhibit poor reading and writing skills, lack
organizational and study skills, and have low self-esteem (Buica-Belciu and Popovici, 2014; Lee
and Ritchotte, 2019). This category of students, ones whose giftedness is accompanied by
another condition that requires special education support, includes those with such conditions
as autism spectrum disorder (ASD), attention-deficit hyperactivity disorder (ADHD), and
learning disabilities like dysgraphia, dyslexia, and dyscalculia (Levi, 2019; Weiss, 2022).

Ironically, school system processes often identify 2e students as having learning or other
types of disabilities but regularly overlook their giftedness, due to the challenges related to
conceptualizing students that might possess both traits (Hays, 2016; Wellisch, 2016). Moreover,
teacher identification for gifted programs is often the elementary method of identification in
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the early years because it is seen as difficult to test for giftedness in
the K-3years. Therefore, if teachers do not have a comprehensive
perception of what giftedness comprises, including that it might
involve special education needs, they might not be able to identify
children who are twice exceptional and may face substantial
challenges in understanding, identifying, and teaching these students
(Chimhenga, 2016; Amran and Majid, 2019; Cody et al., 2022).

1.1. Importance of teacher identification of
the 2e

The literature highlights the significant role of elementary school
teachers in the identification and education of students with both
giftedness and learning disabilities (Alsamiri and Aljohni, 2018; Firat
and Bildiren, 2022). In this regard, teachers’ awareness of the
characteristics of students with this combination of traits facilitates
early identification and intervention for these students (Firat and
Bildiren, 2022). Yet there is limited research on the perceptions of
teachers during the elementary school period when the identification
and education of students with giftedness and learning disabilities are
of critical importance (Akinbote et al., 2017; Alsamiri, 2019). If
teachers understand that students can be simultaneously gifted and
have special education needs, they are better equipped to identify 2e
students, recognize their unique learning needs, and modify teaching
styles and curricula to accommodate them (Alsamiri and Aljohni,
2018; Maddocks, 2020). Teachers need comprehensive knowledge of
the general characteristics of these students to identify them and
provide interventions when necessary (Firat and Bildiren, 2022).

One of the prominent characteristics of 2e students that has been
discussed in past research is the discrepancy between their strengths
and their weaknesses, characterized by their high potential and low
attainment (Ritchotte and Zaghlawan, 2019; Mohammad, 2020).
According to Hopwood (2019), most 2e students fall through the
cracks of the education system, due to the lack of professional
development programs and university preparation available to
teachers. In addition, the high ability of 2e students often masks their
special education needs in the early years and so interventions and
accommodations are not implemented; this can result in these
children facing significant and prominent challenges at the middle
and high school levels (Baldwin et al., 2015; Lee and Ritchotte, 2019;
Ritchotte and Zaghlawan, 2019; Mohammad, 2020).

1.2. Training and experience of teaching 2e

Elementary school teachers in Saudi Arabia are inadequately
prepared to recognize and support 2e students (Alsamiri, 2018).
However, many of those teachers are willing to help 2e students when
relevant forms of training and support are offered. 2e students in
Saudi Arabia are placed in general education, where they spend their
time in a regular classroom with a general education teacher. Training
about teaching and understanding 2e students is not officially provided
for general education teachers in pre-services teachers preparations
(Alsamiri, 2018). However, there are regular education teachers who are
voluntarily involved in some in-services courses related to gifted
education and special education where they developed a better
understanding of the characteristics of those 2e students. In regard to the
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lack of training of general education teachers, Alsamiri (2019) suggested
that elementary school teachers should be supported by gifted and
special education educators to better recognize and support 2e students.
Studies have shown that the teachers’ professional development
regarding twice-exceptionality can significantly impact their 2e
students’ educational progress (Cody et al., 2022). For example,
Coolahan (2004) and Chessman (2005) studied how receiving
postgraduate training in gifted education can positively affect the
understanding of 2e students’ needs that is reflected in providing
better education experiences for those students. Research also
demonstrated that experienced teachers have a deeper understanding
of the needs of gifted students including 2e students (Alsamiri, 2019).
Teachers perspectives of 2e students are associated with their
experiences and training in gifted and special education (Ramsay-
Cohen, 2016). Teachers who have experience in teaching 2e students
are less likely to be biased against them compared to teachers without
such expertise (Alkhunaini, 2013; Ramsay-Cohen, 2016; Alsamiri,
2018). Many inexperienced teachers are reluctant to refer 2e students
to special education regarding their learning disabilities as they would
not expect that a gifted child may have a learning disability (Wormald
et al., 2015). Bianco and Leech (2010) argue that inexperienced
teachers and inadequate teacher training in twice-exceptionality
interfere with effectively determine 2e students and then refer them to
support programs (Shaunessy, 2007). Generally, only a small
proportion of general education teachers have the capability and are
prepared to recognize and support 2e students (Alkhunaini, 2013).

1.3. Characteristics of 2e students

Educational researchers have noted certain consistent traits in this
population, including poor organizational skills, lack of focus in class,
difficulty with basic spelling/reading skills, poor peer relationships,
and low self-esteem—all of which may result in the individual
experiencing academic failure or demonstrating a dislike of school. At
the same time, studies have found these students may have exceptional
vocabulary, analytical/problem-solving and comprehension skills, and
show extraordinary interest or talent in a particular area (Coleman
and Gallagher, 2015; Roberts et al., 2015; Mayes and Moore, 2016;
Wright and Ford, 2017).

Gifted students who also have learning disabilities may face
academic challenges that directly affect their learning journey. They
might have difficulty handling activities that require sequencing and
memorization, and some might have spelling, phonics, and
computation difficulties (Barnard-Brak et al., 2015; Lee and Ritchotte,
2019; Maddocks, 2020). A significant number of 2e students have poor
organizational and handwriting skills (Firat and Bildiren, 2022).
Additionally, they often perform poorly on timed tests and may fail to
achieve learning objectives and experience difficulties engaging in
activities that require focus—including reading and writing (Wormald
etal., 2015).

1.4. Twice-exceptional students in the
Saudi context

There are only a few studies regarding Saudi elementary school
teachers’ awareness of this student population and their characteristics

frontiersin.org


https://doi.org/10.3389/feduc.2023.1150274
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Alsamani et al.

(Weiss, 2022). The understanding and perceptions of elementary
school teachers regarding these children becomes critical when
considering the importance of early intervention for both the gifted
and those with disabilities that affect academic achievement (Wellisch,
2016; Alsamiri and Aljohni, 2018). Early identification of 2e students
is integral to successful intervention; thus, elementary school teachers
should possess good understanding and accurate perceptions of them
(Firat and Bildiren, 2022). This situation grows even more complex
when these teachers’ lack of knowledge about gifted students is
coupled with the difficulties of identifying learning disabilities at the
K-6 level (Wellisch, 2016).

1.5. Purpose of the study

No in-depth analyses have been conducted in Saudi Arabia on the
perceptions of elementary school teachers regarding gifted students
with learning and other disabilities that affect educational
achievement. For this reason, and those previously described as
barriers for this population of students, this research was designed to
explore the perceptions and understanding of Saudi elementary school
teachers regarding the characteristics of gifted students with learning
disabilities. Understanding how these teachers perceive and
conceptualize these students is a wise addition to the literature. In this
study, we endeavored to develop a clearer picture of the views of this
population of teachers and to identify the gaps in their understanding
of the attributes and challenges of these students. Such an investigation
is critical as the delay in understanding and identifying 2e students
may lead to their failure to achieve to their academic potential.

Examining elementary school teachers understanding and
perceptions of 2e students and their characteristics is vital to better
supporting these children. We therefore engaged in this qualitative
study to deeply explore participants’ perceptions and understanding
of the twice exceptional through an interview designed to obtain data
on the teachers’ perceptions of both the strengths and weaknesses of
these children, by first establishing the following research questions.

RQ1. How do Saudi Arabian elementary school teachers perceive
the gifted characteristics of twice-exceptional students?

RQ2. How do Saudi Arabian elementary school teachers perceive
the academic challenges twice-exceptional students experience?

2. Research design

Qualitative research is considered the most appropriate design
when examining a social or human problem, as it allows the researcher
to create a multifaceted picture of an understudied phenomenon
(Creswell and Poth, 2018). Qualitative design was employed for this
research since the goal was to acquire a deep understanding of
elementary school teachers’ perceptions of 2e students (Merriam and
Tisdell, 2016).

2.1. Participants
After receiving approval to conduct the study, we first contacted

elementary schools in Medina city via email explaining our study and
the inclusion criteria for recruiting the participants. The first inclusion
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criterion was that only certified current elementary teachers from
Medina city are invited to participate in the study. Second, as there is
only a small portion of teachers who have sufficient understanding of
2e students, we invited only elementary teachers who identified
themselves as aware of the existence of 2e students in their classrooms
and have successfully taught them. The third inclusion criterion was
that only teachers who had at least 3 years of experience teaching 2e
students in public schools. Teachers with less than 3years of
experience were excluded and those with no experience teaching 2e
students were also eliminated.

We received a total of 27 responses to our initial inquiry, of which
we eliminated 13 teachers as they did not meet one or more of the
inclusion criteria. Therefore, we had a final group of 14 teachers to
participate in the study and be interviewed regarding their perceptions.
Before the interviews were conducted, we obtained a signed consent
form from each teacher. This study involved 14 elementary school
teachers, seven of whom were female and seven of whom were male.
The age of the participants range between 28 and 45 years old; their
range of teaching experience was 5-14 years. Most of the participants
(n=12; 85.71%) had a bachelor’s degree; two had a master’s degree.
The participants were coded as follows: FT =female teacher and
MT=male teacher (e.g., “MT2” stands for the second male
teacher interviewed).

2.2. Instrument

The research instrument was a semi-structured, in-depth
interview based on a list of eight questions, to obtain data from the
participants regarding their perceptions and lived experiences (Van
den Berg, 2005). There were follow-up questions based on the
interviews directions. We began with a list of 10 questions, which
were then reviewed by two experts in special education who teach
special education curriculum at a Saudi university. Based on the
responses of these experts, we eliminated two questions that were
deemed unnecessary and made some adjustments to four questions
so that they would be more understandable to our proposed
participant population. This resulted in the 8 questions that were
incorporated into each interview. During the interviews, based on the
individual participant’s responses, additional questions were asked to
obtain clarification or to encourage the participant to expand upon
their answer. The interview questions focused primarily on obtaining
an understanding of the participants views on the giftedness
characteristics and the learning challenges of 2e students. The
interviews were conducted in a private room within the individual
interviewee’s school. Each interview was 45-60 min in length.

2.3. Procedure

To conduct the study, we first obtained permission from the
Ministry of Education of Saudi Arabia. Due to the gender segregation
of schools in Saudi Arabia, male teachers are not permitted to teach
in girls’ schools. Therefore, a female elementary school teacher with a
postgraduate degree in special education was recruited to conduct the
interviews with the female teachers. As previously mentioned, each
interview was conducted in-person and was audio-recorded so it
could be transcribed later. The transcriptions were created by the first
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author who then had each interviewee review their interview
transcript to confirm its accuracy. Each interviewer also took
handwritten notes during the interviews for use during the data
analysis process. The interviews were conducted in Arabic and the
transcriptions were also done in Arabic.

2.4. Data analysis

A comprehensive approach to thematic analysis consisting of six
stages that were followed during the data analysis of this research
(Braun and Clarke, 2006). This approach works well with analyzing
qualitative interview data (Braun and Clarke, 2006). First, all
interviews were recorded and transcribed. Second, the transcription
of each interview was read line-by-line to identify the initial codes.
The first and second authors created their codes separately for each
interview to ensure reliability and compare the results. Rigorous
discussions between the researchers were conducted to identify any
inconsistencies and disagreements and to ensure agreement. This
helped develop a guideline according to which the rest of the
transcribed data were coded. The results of the open-coding phase
were repeatedly checked and read to ensure that the coded information
was accurate.

Next, the researchers identified the emerging categories in the
coded information, which were later merged to develop themes and
subthemes (Braun and Clarke, 2006). Both researchers developed and
reviewed the themes separately to ensure reliability. Then, the
researchers work on assessing the themes utilizing a two-step process
and jointly reflected on these data sources to ensure that the reality
and coherence of the participants that were accurately reflected in the
findings. This process enabled peer-checking and investigator
triangulation (Creswell and Poth, 2018). Next, the themes and
categories were evaluated and studied and make sure all codes are
coalesced with their themes and had a profound connection (Creswell
and Poth, 2018). To strengthen the transferability and trustworthiness
of this study, the actual words of the participants are frequently
presented. Finally, a thorough evaluation was conducted concerning
the “narrative” of each theme and how each theme narrative is related
to the overall narrative of the entire research data that answer research
questions concerning the study questions, and then the final report
was developed (Braun and Clarke, 2006, p. 92).

3. Results

Through the semi-structured interview questions that focused on
exploring the participants’ perceptions and understanding of the
characteristics of 2e individuals, two main themes were identified: (a)
Giftedness Characteristics of Twice-Exceptional Students, and (b)
Academic Challenges of Twice-Exceptional Students. Each main
theme had subthemes, as shown in Table 1.

3.1. Theme 1: giftedness characteristics of
twice-exceptional students

In the interviews, the teachers described the strengths of
elementary school-aged twice-exceptional students in various ways
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(see Table 1) and discussed gifted characteristics of these children they
had observed in their personal experience. The related themes that
emerged from their insights were: (a) excellent communication skills,
(b) problem-solving skills, (c) strong retention, (d) curiosity, (e)
abstract thinking, (f) creativity, and (g) leadership skills.

Communication skills were identified by most of the participants
(n =12; 85.71%) as a clear strength of 2e students. The participants
indicated that these students have well-developed communications
skills, emphasizing aspects such as their students’ ability to apply
language effectively. One teacher, for example, stated “One of my
students is very good in how [they] speak during class and has
advanced oral presentation skills” (FT3); another said, “The
strengths of twice-exceptional students is they speak well, ...
I believe that they have good speaking skills [when called upon] in
class” (MT6).

Many participants emphasized cognitive characteristics of 2e
students and linked these to problem-solving skill. This theme
emerged among both the male and female teachers. For example, FT5
stated, “Some students in my class were very good and highly-skilled
in problem-solving”; and MT2 said, “Problem-solving is one of the
strengths of twice-exceptional students, because they can identify the
causes of [an] issue and understand it fully”

In addition, strong retention and curiosity were identified by 10
participants (71.43%) as gifted characteristics of 2e students, which
was referenced by FT'1 with the following statement: “From my
working experience as a teacher, twice-exceptional students display
strong skills in areas such as strong retention, and some twice-
exceptional students have high levels of curiosity and an eagerness
to learn” This was also remarked upon by MT4, who said: Twice-
exceptional students demonstrate curiosity for learning new
subjects...also they are curious about their peers and have the
desire to learn everything new... [In general, they have] curiosity,
uninhibited expression of their advanced ideas, and strong insights
into highly complex topics.

The majority of the participants (n =12; 85.71%) cited abstract
thinking as another characteristic of these students, with MT3
mentioning, “When I teach them, I can see that they can learn
abstract concepts very quickly” Similarly, MT1 stated, “I am sure
twice-exceptional students [are] abstract thinkers; it is one of their
strengths. I have several students in my class that have this gift, but
school should help them to develop such potential” One participant,
FT7, noted that she had identified a twice-exceptional student as a
gifted underachiever. The teacher had decided that relocating the
student within the classroom might make a difference, stating:

I had a student in Grade 3 who was underachieving in school ...
I put this student in the front row and found that this caused her to
become a more active participant in the class. I came to realize [after
this move] that [this 2e student] has excellent abstract-thinking skills.

Quite a few of those interviewed (n =11; 78.57%) stated they
consider creativity to be an observed gifted characteristic of 2e
students. They emphasized that these children tend to exhibit
many aspects of creativity and that this is a trait of the twice
exceptional (FT4; MT5; MT7). Similarly, leadership skills were
cited by 11 (78.57%) of the teachers as a common strength of
their 2e students, as described in statements such as: “[A] gifted
characteristics of twice-exceptional students is that they are
leaders, and they like to take responsibility for tasks beyond their
chronological age” (MT4). This was also mentioned by FT2 who
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TABLE 1 Themes and subthemes for each research question regarding the twice exceptional.

RQ Themes Sub-themes n % Representative quotes
RQ1 Giftedness characteristics of 2e Excellent communication skills 12 85.71 “They speak well”

Problem-solving 13 92.86 “Some [twice-exceptional] students in my class were very
good and highly skilled in problem-solving.”

Strong retention 12 85.71 “Twice-exceptional students display strong skills in areas
such as strong retention.”

Curiosity 10 71.43 “Twice-exceptional students demonstrate curiosity for
learning new subjects.”

Creativity 11 78.57 “There are many gifted characteristics of twice-exceptional
students, such as being highly creative”

Abstract thinking 12 85.71 “I had a student in Grade 3 who was underachieving in
school ... I put this student in the front row, and I found her
to be an excellent abstract thinker”

Leadership skills 11 78.57 “They are leaders, and they like to take responsibility for tasks
beyond their chronological age”

RQ2 Academic challenges of 2e Poor reading skills 14 100.00 | “A weakness of twice-exceptional students is poor reading
skills; they struggle with reading when asked to read.”

Poor writing skills 14 100.00 | “One of my best-performing students in terms of creativity,
who is twice-exceptional, struggles significantly with writing
skills”

Math is challenging 11 78.57 “The math teacher in the school told me that several twice-
exceptional students in our school have weak mathematics
skills”

Difficulties in concentration 10 71.43 “One of my students performs exceptionally in many subjects
but still has an issue where he cannot concentrate well”

Low self-esteem 9 64.29 “I can say that one of the difficulties twice-exceptional
students have is feelings of low self-esteem.”

said, “Twice-exceptional students are leaders, whether in class
projects or sports, and are popular and persuasive” Another
comment that referenced this was, “Twice-exceptional students
tend to be popular and persuasive, and to function as leaders
during class” (FT6).

3.2. Theme 2: academic challenges of
twice-exceptional students

Under the theme regarding challenges of the twice-exceptional,
several subthemes emerged, which were: (a) Poor Reading Skills, (b)
Poor Writing Skills, (c¢) Math Is Challenging, (d) Difficulty
Concentrating, and (e) Low Self-Esteem.

Almost all the participants (n =13; 92.86%) highlighted poor
reading skills as a distinguishing characteristic of 2e students, with
comments such as, “A weakness of twice-exceptional students is poor
reading skills in that when called upon to read aloud, they tend to
struggle” (MT7). This was also noted specifically by FT4.

All respondents indicated that poor writing ability is a common
challenge for 2e students. However, because of their learning
disabilities, some twice-exceptional students struggle with motor skills
related to their handwriting, which might interfere with their ability
to complete assignments that require hand-written responses.
Examples of related statements on this topic were as follows: “One of
my best-performing twice-exceptional students in creativity struggles
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significantly with writing skills” (FT2); and “There are several
weaknesses of twice-exceptional students, such as difficulties with
writing” (MT5).

Another sub-theme that emerged under that of the challenges of
2e students was “Math Is Challenging” Participants noted these
students do poorly in mathematics (FT6), and also mentioned that
this is something other teachers mention to them when they have
discussions regarding their 2e students. For example, one teacher
referenced asynchronous development when stating, “The math
teacher in the school told me that several twice-exceptional students
in our school have weak mathematics skills” (MT1).

A large number of participants (n =10; 71.43%) also
mentioned that some 2e students have trouble concentrating,
noting they may “performs exceptionally in many subjects but still
have an issue where [they] cannot concentrate “(MT3). A female
teacher similarly said, “Some [2e students] are unable to
concentrate well, and it is the responsibility of teachers to [help
them] address this problem” (FT1). Participants also pointed to
these students having limited attention spans, stating they are
easily distracted during class activities (MT2). MT6 also
referenced this sub-theme by saying, “I think the twice-exceptional
student in my class is easily distracted and has difficulty
completing assignments.”

The issue of low self-esteem is another trait that the teacher
participants identified as a perceived characteristic of 2e students
(MT4). Similarly, a female teacher indicated these students not only
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have low self-esteem, but that this trait causes them to struggle in
school (FT5).

In general, participants were aware that twice-exceptional students
exist, meaning these teachers were able to perceive that these students
are gifted despite their different disabilities. However, although
participants were able to describe certain negative and positive
characteristics of 2e students, the quality and depth of their knowledge
and perceptions of the traits of 2e students were limited; for example,
they exhibited little knowledge of such characteristics as problem-
solving, strong retention, curiosity, abstract thinking, creativity, and
leadership characteristics.

4. Discussion

This study focused on exploring the perceptions and
understanding of Saudi elementary school teachers regarding the
characteristics of 2e students. In general, we found the teachers to
be aware of the fact that some students can present with both
giftedness and learning disability at the same time.

One of our main findings was that the elementary school
teachers believe that 2e students are more developed than their
peers in terms of language and communication skills. This finding
echoes those of previous studies, which have argued that 2e students
are different from other students in their level of language use
(Wright and Ford, 2017; Alsamiri, 2019). Chimhenga (2016) found
that in contrast with their peers, these students may possess
extensive vocabularies, have high listening comprehension skills,
and fluent speech.

We also found that Saudi elementary school teachers believe 2e
students possess advanced problem-solving skills, which is also
consistent with the findings of other researchers, including Coleman
and Gallagher (2015) and Roberts et al. (2015). Moreover, in
comparison with their peers who solely have disabilities that impact
learning, Ritchotte and Zaghlawan (2019) found that 2e students
significantly positively differ in their problem-solving skills,
particularly in area of the coping strategies they develop to deal with
difficult school situations.

As was found by other researchers, our teacher participants also
identified strong retention as a strength of 2e students (Baldwin et al.,
2015; Alsamiri and Aljohni, 2018). The Saudi elementary school
teachers in our study also indicated that twice-exceptional students
have high levels of curiosity and an eagerness to learn, which was a
trait also identified by Lee and Ritchotte (2019).

Unsurprisingly, most of the teachers interviewed noted abstract-
thinking skills as a characteristic of 2e students in Saudi schools,
which again comports with the findings of past research (Levi, 2019;
Firat and Bildiren, 2022). In agreement with our findings, Wellisch
(2016) stated strong abstract thinking skills is commonly associated
with giftedness in 2e students.

Consistent with the literature, this study also found that according
to our participants, creative thinking is a distinguished characteristic
of 2e students (Ritchotte and Zaghlawan, 2019; Mohammad, 2020).
Renzulli (2005) described two groups of gifted students, the
academically gifted and the creatively gifted. As with the creatively
gifted, 2e students possess advanced creative thinking skills (Alsamani,
2020). Nielsen and Higgins (2015) found, as we did, that leadership
skills are another characteristic of the 2e in terms of their relationships
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with their peers and the difficulty of the tasks they are willing to
take on.

On the other hand, this research identified certain characteristics
of these students that contribute to the academic challenges they often
experience; these traits, as noted by the study participants, include
poor reading comprehension, poor writing skills, challenges with
mathematics, poor concentration, and low self-esteem (Firat and
Bildiren, 2022). However, despite the teachers noting these traits, few
of them indicated that they had referred 2e students to services and
support for their learning disabilities. This lack of referral for special
education support was also mentioned by Ritchotte and
Zaghlawan (2019).

Several of the teachers in the study noted they had students who
showed a high level of curiosity but displayed poor verbal and writing
skills in different subjects, such as Arabic studies; previous studies have
obtained similar findings (Mayes and Moore, 2016; Ramsay-Cohen,
2016). However, although the participants noted these issues, they did
not draw conclusions about the implications of these conflicting
findings and did not provide more in-depth information on them.
We found, as did Mayes and Moore (2016), that teachers identified the
following as weaknesses of 2e students in the general area of writing:
difficulty in spelling and poor handwriting; the absence of organizational
skills; and low scores on tests and assessments. This might be related to
the limited training provided for elementary school teachers regarding
2e students and their unique traits (Al-Hroub and Whitebread, 2019).

One trait our participants mentioned that has received significant
attention in educational research literature, such as Weiss (2022), is
that 2e students perform poorly in mathematics compared to their
peers. Amran and Majid (2019) also found that some 2e require
educators consider accommodations and best teaching strategies for
those with learning disabilities when instructing this population in
mathematics to address issues with focus.

Regarding the trait of low self-esteem, which our participants
noted as a common trait of 2e students, our findings are supported by
those of Amran and Majid (2019), which noted low self-esteem—as
well as a lack of motivation, depression, and stress—in this population.

5. Conclusion

Saudi elementary school teachers have an important role in
identifying 2e students and ensuring these children receive the full
range of support they require. As a result, it is necessary they be fully
aware of all the traits such children possess, both in terms of strengths
and weaknesses. The present study found that the teachers are aware
of various characteristics 2e students exhibit in the classroom and are
able to identify them as related to their giftedness traits (e.g.,
communication skills, problem-solving, strong retention, curiosity,
abstract thinking, creativity, and leadership) and as related to disability
traits that can impact learning outcomes (e.g., poor reading
comprehension, poor writing skills, difficulties with mathematics,
poor memory and focus, and low self-esteem).

6. Limitations

In the current study, we explored the perceptions of Saudi
elementary school teachers regarding the characteristics of 2e
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students using the qualitative method of in-depth, semi-structured
interview. While this allowed us to obtain deep insights that could
not have been achieved through quantitative methods, this does
make our findings less generalizable to other contexts, such as other
regions of the country. Since we only obtained data from 14
individuals, this is also a factor that limits generalizability to the
larger population of all Saudi elementary school teachers. Moreover,
our subjects were relatively young and therefore might be more open
to newer trend in education in Saudi, such as accommodations for
students with special education needs and the importance of teacher
awareness regarding the identification processes for students,
whether gifted, challenged in some way, or both. This study was also
limited to only elementary school teachers. Perceptions of other types
of educators, such as special and gifted education teachers, are also
important to capture.

/. Implications for practice

From our findings, while Saudi elementary school teachers are
aware of the common traits of 2e students, it appears they are not
well-trained in how to best support students who possess both gifted
traits and also struggle with learning due to different types of
disabilities. Moreover, our study participants indicated that they only
infrequently refer identified 2e students for special education
services. To address this critical gap in the support of twice-
exceptional students, it is necessary that stakeholders—especially the
Ministry of Education—invest in training providers and
administrators in developing programs to better serve these students
as well as in professional development to better educate teachers
regarding the special needs of 2e students. Since teachers are often
the first professionals to identify gifted learners for accelerated
programs, they are uniquely positioned to identify when a gifted
learner also has a disability and/or academic challenges. However, if
teachers are not better trained, preferably during their university
studies, in the true characteristics of 2e students as well as in the
special education services these students require, this population
might only be served in terms of their gifted traits and not receive
necessary support for their learning disabilities, leading to chronic
academic underachievement and even failure.

8. Considerations for future research

The current study focused only on the perceptions of elementary
school teachers. Other types of educators play important roles in the
education of 2e students, including special education teachers, gifted
education teachers, school personnel, and parents. Obtaining
qualitative data on the views of these other populations is an important
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Collaborative learning has been widely used in both offline and online contexts
to support deep learning, and its effectiveness may be adjusted by the size of the
collaborative groups. To examine the effect of learning context and group size
on collaborative learning, this study conducted two experiments with 62 third-
year undergraduate students enrolled in the course hamed Application of Modern
Educational Technology to compare learning outcomes, learning engagement,
and collaborative experience between quad (four-person) and dyad groups in
both face-to-face and online learning contexts. The results indicated that learning
outcomes and collaborative experience were not significantly affected by group
size and learning context, but for peer interaction, the dyad group showed more
communication and interaction during the learning process. In general, the dyad
group showed higher and more stable scores in all aspects, as well as being
able to adapt to changes in learning contexts. Based on the research results,
three practical implications were proposed to promote the implementation of
collaborative learning in teaching.

collaborative learning, group size, learning context, learning outcome, learning
engagement, collaborative experience

1. Introduction

Collaborative learning has been widely used in various disciplinary fields in both face-to-face
and online learning contexts. The literature has affirmed the advantages of collaborative learning
in traditional classrooms: it promotes improvement in students’ higher-order thinking ability,
such as problem-solving, critical thinking, and creative thinking (Segundo Marcos et al., 2020;
Liang et al., 2021), and also provides students with improved learning experience and superior
learning outcomes (Laal and Ghodsi, 2012). Many researchers have also reported the benefits of
collaborative learning in online learning environments. For example, Dewiyanti et al. (2007)
found that students had a more positive collaborative experience and greater satisfaction in an
asynchronous online environment. Similarly, Strauf} and Rummel (2020) proved that integrating
collaborative learning into online courses is beneficial to students’ learning performance and
social presence. Synthesizing the results from many empirical studies, several meta-analyses have
confirmed the positive impact of collaborative learning across various educational contexts
(Ibrahim and Harun, 2015; Chen et al., 2018; Kaldirim and Tavsanli, 2018; Talan, 2021).

While the literature supports the overall effectiveness of collaborative learning, its
effectiveness is largely dependent upon specific instructional strategies such as task design,
role scripts, prework activities, and group size (Pfister and Oehl, 2009; Luo et al., 2023).
Group size merits particular attention due to its ease of implementation and great influence
on social interaction (Kim, 2013; Wang et al., 2020). Generally, small groups consist of 14 or
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fewer members, medium groups consist of 15-34 members, and
large groups have a minimum size of 35 members (Benton et al.,
2015; Parks-Stamm et al., 2017). The literature has identified
benefits and limitations for each group size during collaboration:
large or medium groups can produce more diverse perspectives but
are susceptible to social loafing (Qiu and McDougall, 2015;
Amichai-Hamburger et al,, 2016), while small groups tend to
promote dyadic communication and individual contributions but
can be heavily influenced by group dynamics and relationships
(Kim, 2013; Yang et al.,, 2022). Overall, the empirical evidence
supports the superiority of small groups over large or medium
groups in promoting collaborative learning behaviors, experiences,
and achievements (Shaw, 2013; Luo et al., 2023).

However, the optimal group size for collaborative learning
within the small range has not yet been identified in the literature.
While some researchers have shown that students in dyad groups
outperformed those in groups of three or four (Lohman and
Finkelstein, 2000; Kim et al., 2020), other studies found that quad
(four-person) groups functioned better than dyads in terms of
learning performance and social discourse (Peltokorpi and Niemi,
2019; Corrégé and Michinov, 2021). Additionally, the optimal group
size might vary with different disciplinary domains. For instance,
groups of two or three members were found to be superior in
technology courses such as robotics and artificial intelligence
(Bianco, 2014; Zhan et al., 2022) while groups of five demonstrated
enhanced social interactions in English courses (Abuseileek, 2012).
Furthermore, the findings regarding group size are known to
be moderated by the type of classroom settings where collaborative
learning occurs (Corrégé and Michinov, 2021); however, few studies
have systematically compared the effect of group size between the
offline and online learning contexts, and little is known about the
optimal group size for each contextual setting.

To address this research need, we conducted two experimental
studies in an undergraduate course with 62 third-year students
randomly assigned to quad and dyad groups. One experiment took
place in a face-to-face offline learning context, while the other
experiment occurred in an online learning context. The purpose of
the study was to determine the impact of group size (four person
vs. dyad) on collaborative learning in both offline and online
contexts and to explore the moderating effect of learning context.
More
research questions:

specifically, we sought to answer the following

1. Do collaborative learning outcomes differ between quad and
dyad groups in offline and online learning contexts?

2. Does collaborative learning engagement differ between quad
and dyad groups in offline and online learning contexts?

3. Do collaborative experiences differ between quad and dyad
groups in offline and online learning contexts?

4. What are the moderating effects of learning context on
students’ learning outcomes, learning engagement, and
collaborative experiences in both quad and dyad groups?

Abbreviations: CSCL, computer-supported collaborative learning.
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2. Literature review
2.1. Collaborative learning

Learning occurs in the social process of knowledge construction,
not as a single effort (Vygotsky, 1978). Collaborative learning, as a
learning approach, allows students to organize activities together in
the form of groups, forming a small learning community in which
everyone has shared responsibility and power to construct knowledge
and meaning (Moreira, et al., 2016). Collaborative learning also
provides teachers with activities and strategies to facilitate student-
centered learning, and it is widely accepted and practiced in both face-
to-face and online contexts. According to Dillenbourg (1999),
collaborative learning describes “a situation in which particular forms
of interaction among people are expected to occur, which would
trigger learning mechanisms” (p. 5). Wang and Liao (2017)
emphasized the constructive nature of collaborative learning and
argued that it enables knowledge construction through mutual
participation and motivation of group members. Gu et al. (2015)
further identified two key conditions of effective collaborative
learning: positive interdependence and individual accountability
through which all members contribute to the meaning making and
knowledge sharing process. Synthesizing the existing definitions in the
literature, in this study, we denote collaborative learning as two or
more students completing learning tasks and solve learning problems
together through mutual participation, division of labor, and
coordinated efforts.

In recent years, with the development of internet technology,
collaborative learning has also been applied to the online learning
environment. The advantages, challenges, and solutions in the
application of collaborative learning in the new environment have
formed a new research field: computer-supported collaborative
learning (CSCL). The main differences between CSCL and traditional
collaborative learning are location (online virtual environment) and
time (both synchronous and asynchronous). However, even if the
form of collaborative learning changes, its characteristics and purpose
are to promote learning outcomes (Shen and Wu, 2011; Wu, 2018), to
create better learning engagement (Gopinathan et al., 2022) and to
provide a collaborative experience (Burgess et al., 2014; Liu et al,
2017). These three components are interrelated. Higher learning
engagement and a positive collaborative experience promote
improvements in learning outcomes, which in turn affect learning
engagement and the collaborative experience. At present, many
scholars have also used social network analysis to explore peer
interaction in the process of collaboration, but we believe that
interaction in the process of collaboration is not the purpose of
collaboration, but rather a means to enable learners to obtain better
results and experience.

2.2. Effect of group size in the offline
context

In our studies, offline environment refers to face-to-face teaching
in the real world. In this environment, peer discussion and social
interaction play a crucial role in the process of collaboration. When
carrying out collaborative learning, we usually ask, “How many people
are in the optimally sized group?” No consensus has, however, been
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reached on the answer to this question. Research has shown that
students prefer smaller groups, including peer teaching. For example,
Kooloos et al. (2011) divided a 15-person group into three groups of
five people; they achieved higher learning gains, greater goal
achievement, and a more active sense of participation. Slavin (1987)
found that the results of paired learning were better than those for
groups of four or more people. Other studies have tried to distinguish
the differences between dyads and three-person groups (Jensen and
Wiley, 2006; Zhan et al., 2022). Jensen and Wiley (2006) showed that
in the task of solving arithmetic problems, three-person groups
showed better reasoning ability and more effective password problem
solving ability than the dyads. In artificial intelligence courses, Zhan
et al. (2022) determined that the dyads were better than the three-
person groups in learning motivation and quality of collaborative
problem solving over the 6-week course, and also imposed more
cognitive load on the individual students. There have, however, also
been studies that suggest a group of four people is the optimal group
size (Alexopoulou and Driver, 1996; Sung et al., 2017).

2.3. Effect of group size in the online
context

With the rapid advancement of internet and mobile technologies,
online learning is becoming increasingly popular in higher education
and has emerged as a major context for CSCL (Hmelo-Silver and
Jeong, 2021; Gopinathan et al., 2022). The literature has also explored
the effect of group size on online CSCL. A recent meta-analysis
revealed a significant influence for group size on online problem-
based learning (Saqr et al., 2019): larger groups tended to lead to
weaker the team cohesion, worse individual performance, and less
social interaction. Through asymmetric collaborative simulation,
Rannastu et al. (2019) found that dyads reported better collaboration
than quads in grade six. Similarly, several researchers have found that
small groups of three members led to slightly better participation and
performance in online discussion (Shaw, 2013; Luo et al., 2023).

Similar to the offline environment, there have also been studies
that show that a group of four people is ideal (Sugai et al., 2018) for
using social networks for collaborative argumentation. Compared
with offline environment, however, online collaborative learning faces
some challenges. Due to the lack of facial expressions, intonation, and
gestures in the online environment, the dialogue between members is
more likely to be misunderstood, and they need more time and energy
to maintain communication effectiveness. The online environment is
also more likely to foster social loafing, even as it provides convenience
in time and place through asynchronous communication.

To sum up, we have reason to believe that group size in
collaborative learning tends to be more collaborative in small groups
in either offline or online environments, and this may be related to the
relationship between individual responsibility and motivation. In
group decision-making, individual input is often lower than in
individual decision-making. Dyads have an equal relationship in the
process of collaboration, have more opportunities to participate, and
team members can concentrate on thinking without being influenced
by other members (Dugosh et al., 2000). The quad group is still small
in scale, but it can increase the diversity of views and mutual feedback
while also minimizing the possibility of “free riding” (Shimazoe and
Aldrich, 2010). Therefore, this study used the group sizes of two and
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four people per group and compared the changes in oftline and online
learning contexts to determine the impact of different group sizes on
collaborative learning in different learning contexts.

3. Methods
3.1. Participants

The present study was conducted in the first 4 weeks of a 7-week
blended course named Application of Modern Educational Technology
offered by a research university in central China. A total of 62 third-
year students agreed to participate; participants were from the
undergraduate programs of chemistry (teacher training) and
mathematics (teacher training). All of the participants were randomly
assigned into eight quad groups (n=32) and 15 dyad groups (n=30).
All of the groups had participated in two sessions of collaborative
learning in both offline and online learning contexts, each lasting for
2weeks. The gender ratio was roughly 7.9:1 (55 female students and
seven male students), and the mean age was 20.32 (min =19, max=23).
The research protocols and instruments were reviewed and approved
by the Institutional Review Board of Central China Normal University
(CCNU-IRB-202103019, approved on 2021/03/16). Informed consent
was obtained from all of the participants before implementing the study.

3.2. Procedure

The entire experimental process is shown in Figure 1. In the first
week of the course, the teacher gave an overview of the course and
explained the basic information such as the course requirements and
assessment methods. A total of 62 students were randomly divided into
eight quad groups (n=32) and 15 dyad groups (n=30). In the second
week, all of the participants worked in groups offline to complete a
collaborative learning assignment that involved the creation of a mind
map while attending a face-to-face class. The offline collaboration
session lasted about 45 min. In the third week, the participants switched
to the online learning mode and worked together with their group
members to study and discuss a learning design case in an online
discussion forum. The online collaboration session was asynchronous
and lasted for 6 days. Afterward, all of the participants were required to
submit a case analysis report. Both the offline and online tasks tested the
participants’ comprehension of leaning and teaching theories and their
higher-order thinking skills such as application, analysis, and creation.
At the end of each collaborative learning session, the participants were
required to complete a learning experience questionnaire and submit
the task assignment (i.e., mind map or case analysis report) individually.

Figure 2 shows how the participants collaborated with their group
members in both offline and online contexts. In the oftline
collaboration, the group members sit adjacently in one row for
convenient communication, and used various electronic devices such
as tablets, mobile phones, and laptops to jointly complete the mind
map assignment. In the online collaboration, the social interactions
among the group members took mainly the form of discussion
threads. As seen in Figure 2, the majority of the messages were posted
in the latter phase of the discussion period with few threads extended
over three interactions; there were also many instances of “orphan”
postings that received no replies.
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It is important to note that, although this experiment has two
independent variables: group size (quad group vs. dyad group) and
learning context (offline vs. online), we decided to investigate their effect
on collaborative learning separately rather than simultaneously through
a two-by-two factorial design. There are two reasons behind this decision:
First, synchronous face-to-face communication and asynchronous online
communication are inherently different featured by varying activity
length and interaction intensity, and the cofounding influence of such
differences cannot be eliminated from the two-by-two design. Second, the
focus of the present study is on comparing the effectiveness of dyad and
quad group, with learning contexts being examined as a possible
moderating factor. Consequently, we believed that conducting two
separate experiments in each learning context can better answer our
research questions and provide more flexibility in research design such as
choosing different collaboration task or collaboration length.

3.3. Data collection and instruments

The data were collected using four instruments: a learning
experience questionnaire, a post-test on learning and teaching theory,
grading criteria for the collaborative learning assignment, and a semi-
structured interview protocol.

3.3.1. Learning experience questionnaire

The learning experience questionnaire comprised three parts. The
first part included five items about personal information: name,
student ID, gender, age, and group size. The second part was a subscale
measuring learning engagement in terms of cognitive, social, and
behavioral engagement; it included 17 items that were informed by the
works of Fredricks et al. (2004), Gunuc and Kuzu (2015), and Ma and
Zhou (2019). The third part was a subscale measuring collaborative
experience, which included 14 items that were informed by the works
of Barron (2000) and Miao et al. (2017). All of the subscale items were
scored on a five-point Likert scale ranging from 1, “strongly disagree,”
to 5 “strongly agree” The complete questionnaire items are shown in
Supplementary Appendix A. During the research process, the
subscales for learning engagement and collaborative experience were
tested twice. The Cronbach’s a values for learning engagement were
0.777 and 0.927, and for collaborative experience they were 0.867 and
0.950, which indicated good internal reliability.

3.3.2. Post-tests for collaborative learning

The research group developed two post-tests to measure students’
collaborative learning outcomes. The first one was given at the end of
the offline collaboration session focusing on learning theories (e.g.,
behaviorist, cognitive, and socio-cognitive theories), and the second
one was given at the end of the online collaboration session focusing
on teaching theories (e.g., nine events of instruction, first principles of
instruction, and community of inquiry framework). Both tests
consisted of 20 multiple-choice questions with a maximum total score
of 100 points (five points for each question). Despite the different
testing content, the two post-tests were considered equivalent in test
format, structure, and difficulty.

3.3.3. Grading criteria for collaborative learning
assignment

During the entire experiment, students from different groups
completed two collaborative learning assignments in different learning
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context—the production of mind maps and the writing of online case
analysis reports. The former focused on learning theory and the latter
on teaching theory. Students’ learning outcomes could be measured
through the analysis of the two assignments. The two collaborative
learning assignments were independently scored by four researchers
according to three aspects. The scoring criteria for the mind map were
correctness (correctly expressing multiple concepts and their
relationships related to the subject, without obvious intellectual
errors); comprehensiveness (reflecting the relevant content of the
subject as fully as possible); and rendering effect (concision or selecting
and refining keywords, clarity of structure, and the rational use of
symbols and diagrams). The scoring criteria for the case analysis
reports were correctness (correct expression of the problems in the
case without obvious intellectual errors); comprehensiveness
(reflecting the teaching problems in the case as fully as possible); and
quality of the description (proper number of words, in-depth analysis
of the problems and solutions, and the level of detail of the description).
The interrater reliability Spearman’s rho was greater than 0.9.

3.3.4. Interview protocol

To understand how students’ collaborative learning experience
varied by group size and learning context, we conducted semi-structured
interviews with 10 selected participants immediately after the second
experiment to gather their in-depth opinions about the contextualized
collaboration in terms of perceived benefits, challenges, peer- and self-
evaluation, and improvement suggestions, as well as their preference for
group size and learning context. A total of 110min of interview data
were recorded and transcribed for future analysis. Please refer to
Supplementary Appendix B for details about the interview protocol.

3.4. Data analysis

Two rounds of one-way ANOVA were conducted to investigate
the differences in participants’ collaborative learning outcomes,
leaning engagement, and collaborative experience between quad and
dyad groups in both offline and online learning contexts. The
Kolmogorov-Smirnov test and Levene’s test were conducted to ensure
that the statistical assumptions of normality and homogeneity were
met for ANOVA. Quantitative data were analyzed using IBM SPSS
(version 23). Interview data were analyzed qualitatively to extract
themed findings that would enable triangulation and meaningful
interpretation of the statistical results.

4. Results
4.1. Learning outcomes

Students’ learning outcomes were reflected by the average scores
for the collaborative learning assignments (full score 100) and post-
tests (full score 100). As shown in Figure 3, the offline collaborative
learning assignment was the production of a mind map, and the post-
tests covered learning theory; the online collaborative learning
assignments and post-tests were the online case analysis reports and
teaching theory tests, respectively. The data in the figure illustrate that
there seems to be no difference in the learning outcomes between the
quad and dyad groups, in both online and offline learning. Although
there was a gap of 5.25 and 4.052 in the post-tests—that is, the scores
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for the dyad group were slightly higher—the ¢-test results showed that
there was no significant difference. From the figure, we can also see that
the quad group showed improvement in the online learning condition
in terms of both the collaborative learning assignments and post-tests,
but there was little difference in the scores of the dyad groups. It is
possible that there were, however, more changes in the learning
process; as one dyad collaborative student noted: “In fact, the final
results may not be much different, but the process may be different”

4.2. Learning engagement

We compared the learning engagement of students with different
collaboration modes in the learning process and plotted the average
scores in Figure 4. The difference was statistically significant and
marked with an asterisk. The information in the figure indicates that
there is little difference in learning engagement between students in
the quad and dyad groups. However, after further analysis, as shown
in Figure 4B, we found that although the dyad groups had fewer group
members, they reported more communication and mutual assistance
with peers during the offline face-to-face collaborative learning
process than the quad groups (MD =0.332, F=3.078, p=0.014<0.05).
This indicates that increasing the number of collaborators does not
necessarily lead to more communication and exchange within the
group. This also explains, to some extent, the reason why the dyads
performed better in comprehensiveness (MD=4.033) in the
production of the mind map for the offline collaborative learning
assignments. In online learning, although the results showed no
significant difference, the dyads still had more communication and
mutual assistance than the quad groups (MD =0.126).

4.3. Collaborative experience
Figure 5 shows the average scores for the collaborative experience

of students in different-sized groups in the learning process. In
general, participants had a positive attitude toward collaborative
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learning regardless of the size of their collaboration groups, as there
was no significant difference in their perceived collaborative
experience. Most participants believed that collaborative learning
could promote understanding of course content (Item 33, M =4.270),
stimulate their own interest in learning (Item 34, M=4.035), and
expressed their willingness to participate in collaborative learning if
they had the opportunity (Item 36, M =4.040). Interestingly, the item
with the lowest score in the two questionnaires was students’ interest
in collaborative pedagogy (Item 20, M =3.280), which indicates that
although participants had a positive attitude toward collaborative
learning, it is still not very attractive to them.

4.4. Difference between offline and online
collaboration

A change in learning context inevitably leads to differences
between different-sized groups. We used a series of paired sample
t-tests to further compare the data collected from the quad and dyad
groups during the transition from the offline to online context. As
shown in Figure 6, the change in learning context had little influence
on the test scores and assignment scores for both the quad and dyad
groups, as evidenced by the flat lines in the line chart. However,
Figure 7 shows that the learning context had a moderating effect on
the learning engagement of the participants from the quad groups,
with online context associated with higher learning engagement. Thus
far, the dyad groups witnessed no such moderating effect. In general,
dyads were more stable and less likely to be influenced by the mode of
learning context, while quad groups might be more suitable for online
collaboration due to increased collaborative experience in
such context.

We further examined participants’ learning engagement in terms
of six subscales, namely active learning, collaboration performance,
self-management, peer interaction, deep learning, and affective
engagement, and compared their variance between the offline and
online collaboration contexts. Figure 8 shows that the quad groups
demonstrated greater affective engagement in the online collaboration
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context (MD=0.829, p=0.000<0.01) than in the offline context, and
a slight improvement was found in deep learning after the online
transition (MD =0.281, p=0.024 <0.05). Similarly, the dyads reported
a significant increase in affective engagement after switching to the
online context (MD=0.458, p=0.010<0.05). However, perceived
peer interaction (p=0.001<0.01), collaboration performance
(p=0.004<0.01), and self-management (p=0.043 <0.05) witnessed a
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moderate decline. The results indicate that although the overall
learning engagement score of dyads remained steady across the two
learning contexts, variance existed in the subscales of engagement.

5. Discussion and conclusion

In this study, we explored the impact of changes in group size and
learning context on collaborative learning, and the impact was
reflected through learning outcomes, learning engagement, and
collaborative experience. In general, in the same learning context,
there was little difference in learning outcomes, learning engagement,
and collaborative experience between quad and dyad groups.
However, compared to the quad groups, dyads experienced few
changes when switching contexts, which indicates that it is a more
stable grouping strategy for collaborative learning.

The learning outcomes were primarily measured by collaborative
tasks and post-tests. In terms of scores, except for the online case
analysis report, the dyad group scored slightly higher, contrary to the
findings of Shaw (2013) and Pfister and Oehl (2009). This indicates
that, although the dyads were at a disadvantage in terms of numbers,
they still achieved relatively better scores. One possible explanation
for this is that, in the process of collaboration, each member of the
dyad had more responsibility for group work. To better complete the
learning task and obtain higher performance, they may have had
stronger motivation, more active input, and greater participation in
the process of collaboration, thus resulting in better learning
performance. Contrarily, due to the increase in the number of
members, the connection between individual contributions and final
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Trends of different sized groups in learning engagement and collaboration experience. (A) Quad groups; (B) Dyads. MD=mean difference (online

results in the whole process of collaboration may have been reduced,
and each member’s responsibility was relatively small, which may lead
to isolation and inactivity for some members (Saqr et al., 2019), as well
as the phenomenon of social loafing (Aggarwal and O'Brien, 2008).
The participants in the quad groups who were interviewed occasionally
mentioned that a few individual members of the group did not
contribute to the team’s efforts, nor did they better master the
learning knowledge.

For learning engagement, we found that in offline face-to-face
collaborative learning, the dyads showed more active interaction
than the quad groups, which was consistent with the conclusions of
Siampou et al. (2014) and van der Meijden and Veenman (2005).
However, in the online collaborative learning process, there was no
difference between the quad and dyad groups, which may be related
to the unique benefits of the different learning context (Lee and
Tsai, 2011). Offline learning provides a real environment, and peers
need to communicate face to face in real time, which enable rich
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peer expressions, gestures, social relations, and other factors to
positively affect the output and expression of personal views. In
contrast, online learning generates a sense of distance; with the
right level of social distance, peers are more likely to express their
real ideas and regulate relationships within the group for the
common goal.

To our surprise, the collaborative experience did not differ among
dyad and quad groups in either the face-to-face or online contexts,
contrary to the findings of Lai and Wong (2021). This shows that the
change in learning context and group size had little impact on learners’
cognition and emotion from collaboration, and high satisfaction was
maintained. There are three possible reasons for this. First, strong
learning motivation might overcome the differences in collaborative
experience caused by group size and learning context (Deci et al., 1991;
Ryan and Deci, 2000). If students are interested in collaborative tasks
and collaborative content, they are willing to learn whether the group
size is four or two, or whether the learning context is offline or online.
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Second, cultural differences may also have played a part in these results
(Gyasi et al,, 2021); Chinese students may not have been willing to
express their unhappy experiences in the questionnaire due to the
influence of their own learning atmosphere. Third, the data collected
by the questionnaire were in the form of self-report, which may not
have been very accurate, which may make it difficult to determine the
differences in the details of students’ collaborative experience.

One interesting finding of this study is that, compared with the
quad groups, the dyads were relatively stable in terms of learning
outcomes, learning engagement, and collaborative experience, with
little changes in their scores. It seems justified to assume that the dyad
group was more adaptable to the change in learning context. One
possible explanation for this is that the relationship between the two
group members is more equal, resulting in greater intrinsic learning
motivation that was less susceptible to contextual factors (Xic and Ke,
2011). The fact that online learning context promoted learning
engagement for the quad groups is consistent with the existing
literature; since the online context can afford students more autonomy
and flexibility while reducing social anxiety, it can promote cognitive
and affective engagement for larger groups (Walsh et al., 2003;
Almahasees et al., 2021).

5.1. Implications for teaching practice

Based on the results of the research, this paper puts forward three
suggestions for implementing collaborative learning. First, for
teaching large classes with a large number of students, we suggest that
teachers choose groups of four for collaborative learning. Because the
effects of the quad and dyad groups remained the same across different
contexts, the advantages of the quad group in management efficiency
could reduce teacher workload. Second, if a collaborative learning
activity is primarily offline and the focus is on promoting social
interaction and dialogue, then teachers are encouraged to choose
dyads instead of quad groups as the former can encourage greater peer
interaction due to strong real-time offline communication and equal
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relationships during collaboration. Finally, for the developers of online
learning platforms, it is very necessary to develop a function that
allows teachers to flexibly select group size and groupings according
to specific teaching conditions, class size, learning tasks, and
other factors.

5.2. Limitations and future research

Several limitations of this study need to be noted. First, the
study was conducted for a short time (4 weeks), and students may
have entered the next learning situation without fully grasping the
characteristics of the current learning context. Therefore, in the
follow-up research, the time frame for collaborative learning could
be extended in the different learning contexts to improve students’
sense of the context and ensure the accuracy of the collected data.
Second, the participants in this study came from the same course
offered by one university and were all third-year students. Future
research should improve the universality of the findings by
improving the diversity of the participant groups, collaborative
learning tasks, and disciplinary domains, and investigate the impact
of demographics such as learners’ gender, age, academic
achievements, and different learning fields on the results, and
experience of collaborative learning. Third, we only collected the
end results of collaborative learning in this study without in-depth
analysis of the learning data generated during the learning process.
Future researchers can report more information of the processes
leading to the outcomes, which might provide rationale for the
optimal group size. Finally, the data collected in this study were
primarily quantitative data lacking in diversity, such as
questionnaires and evaluation scores. However, it is difficult to
triangulate and explain the statistical results without in-depth
analysis of, among other aspects, learning behaviors, emotions, and
attitudes in the different collaborative groups. Therefore, we suggest
that qualitative surveys be used in the future to improve the
credibility and interpretability of the results.
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In the sports coaching environment, it is recognized that developing athletes’
autonomy and problem-solving skills are crucial to support holistic development
and ensure optimal performance. However, there needs to be more information
on how coaches use and value different teaching methods in training and how
athletes perceive and value these methods. This study aimed to examine coaches’
and athletes’ perceptions of the use and value of reproductive, productive
problem-solving, and productive athlete-initiated teaching methods. To this
end, the Coaches’ Use of Teaching Methods Scale which is validated for the use
of coaches and athletes, was applied to 70 coaches and their 294 athletes of
youth sports teams purposefully selected from four cities in Turkiye. Data were
analyzed by nonparametric methods, including Friedman’'s and Mann—Whitney
tests (p<0.05). Although there were statistically significant differences between
the responses of coaches and athletes regarding the use of different teaching
methods in their training and the value they gave to these methods, both groups
marked the frequent use of reproductive, occasional use of productive problem-
solving and rare use of productive athlete-initiated teaching methods during
training. The value given to productive athlete-initiated teaching methods in
terms of enjoyment, learning, and motivation by the athletes was higher than the
value given to them by the coaches. The study’s findings strongly indicate the
coaches’ professional needs in their pedagogical knowledge, specifically on their
value perceptions of productive problem-solving and productive athlete-initiated
teaching methods and the capacity to apply them.

coaching, teaching methods, reproductive, problem-solving, athlete-initiated

1. Introduction

The primary indicator of effective coaching is athletes’ learning and its positive effect on
their development in sport (Coté and Gilbert, 2009). Prominent athlete development models
such as Long-Term Athlete Development (Balyi et al., 2013) and the Developmental Model of
Sport Participation (the DMSP; Coté, 1999; Coté et al., 2007) emphasize biological age and
maturation-dependent sport-specific competence (e.g., technique and fitness), and psychosocial
skills such as athletes’ confidence and character development. These developmental frameworks
provide coaches with conceptual guidance for coaching aims, content identification,
implementation, and measurement and evaluation of their practice outcomes to improve
athletes learning and performance at a sustainable level (e.g., Lauer and Dieffenbach, 2013).
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Based on the coaching aims, setting the objectives, identifying the
content, implementing training, and measuring and evaluating the
outcomes should be well aligned to ensure athletes optimum
development (Bompa and Haff, 2009; Lara-Bercial et al, 2013).
Studies examining the aims of contemporary coaching and the
appropriate content to reach those aims stress the holistic development
of athletes in all developmental areas and using relevant content
during the training (sport-specific technique, fitness, tactics,
psychosocial, and emotional development; Fraser-Thomas et al., 2005;
Coté et al., 2010). In coaching and teaching literature, as the athletes’
performance develops, a need for higher-order learning in all
developmental aspects of athletes with the recognition of their
individual differences is underlined (e.g., Wikeley and Bullock, 2006;
Cushion and Nelson, 2013). Specifically, athletes should develop deep
learning capacity by having more opportunities for application,
synthesis, evaluation, and creation in the cognitive domain (Thorpe,
1997; Potrac and Cassidy, 2006; Cassidy et al., 2008), adaptation and
organization in the psychomotor domain, and characterization by a
value or value complex in the affective domain. Athletes’ superficial
learning in these developmental areas may not be sufficient to realize
the current training aims and improve sports performance
significantly (Wikeley and Bullock, 2006, p. 18).

Presenting the content (how to teach/instruct) is a critical
dimension of coaching knowledge (Gilbert and Coté, 2013), which
enables coaches’ training implementation. Coaches’ instructions may
be beneficial or harmful to athletes’ development depending on the
extent that they are informed about the optimal strategies for athletes’
learning and performance needs (Gearity, 2012). Previous work on
instructional aspects of coaching naturally depends on the theories of
learning and instruction (e.g., Kidman, 2005; Armour, 2010).
Accordingly, the intended learning in sport occurs most effectively
when the learning intention and instructional strategies or teaching
methods are correctly matched. Coaches need to be aware of the
consequences of their instructional practices for coaching effectiveness
(e.g., Cassidy et al., 2008, p. 33).

For this reason, it is essential for coaches to understand the
theories of learning (how athletes learn) and instruction (how coaches
should teach) and to use them effectively in practice (Light, 2008;
Roberts and Potrac, 2014). Whenever the coaching focuses on
ensuring higher-order learning, independent of coaching context
(Cassidy et al, 2008), direct teaching methods (reproductive:
replication of a known model) would not be sufficient; coaches should
also use productive teaching methods (production of knowledge and
skills new to the athlete and/or coach), including productive problem-
solving and productive athlete-initiated approaches in their training
to facilitate deep learning (Wikeley and Bullock, 2006; Ertmer and
Newby, 2013; Pill et al., 2021). That brings about the necessity of
coaches’ regular assessment of athletes’ higher-order learning in
cognitive, psychomotor, and affective domains due to coaching
practices. The current study focuses on the perceived use of various
instructional strategies and teaching methods during training by
coaches and athletes. The following paragraphs in this section will
synthesize the related literature to create a rationale for the study.

In the sports education literature, teaching methods are usually
characterized by Mosston and Ashworth’s (2008) spectrum of teaching
styles. Mosston and Ashworth’s Spectrum of Teaching Styles identify
11 different teaching methods in a continuum from teacher-centered
to learner-centered: A: Command, B: Practice, C: Reciprocal, D:
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Self-Check, E: Inclusion, F: Guided Discovery, G: Convergent
Discovery, H: Divergent Discovery, I: Learner Designed Individual
Program, J: Athlete-initiated, and K: Self Teaching. Teachers’
dominance of decision-making processes in planning,
implementation, and measurement and evaluation of an outcome in
the teaching process decreases as teaching styles progress from A to
K. Styles from A to E use a direct teaching approach. Therefore, they
are called reproductive methods of teaching in the sports education
setting. The styles from E to K are more learner-centered, and the
learner’s discovery of new information or skills is at their core. Due to
their focus on learners’ discovery by problem-solving, styles from E to
H can be named productive problem-solving (henceforth problem-
solving) teaching methods. On the other hand, learner autonomy in
the styles from I to K is dominant in planning, implementation, and
measurement and evaluation of the outcome. They can be named
under the title of productive athlete-initiated (henceforth athlete-
initiated) teaching methods (Kilic and Ince, 2017; Pill et al., 2021).

There is limited research on coaches’ use of teaching methods in
their practices, although in many sport pedagogy textbooks (e.g.,
Kidman, 2005; Jones, 2006; Cassidy et al., 2008; Mitchell et al., 2020)
and relevant work in teaching (e.g., Light, 2008) the importance of
teaching methods, especially the use of learner/athlete-centered
methods, is highlighted by well-known scholars in the field. Ample
research indicates the use and value given to the various teaching
methods by physical education teachers in school physical education
classes. Those studies in physical education settings reported heavy
use of teacher-centered reproductive teaching methods (e.g.,
command and practice) but occasional use of learner-centered
approaches (e.g., problem-solving and athlete-initiated methods;
Curtner-Smith et al., 2001; Cothran et al., 2005; Ince and Hunuk,
2010). Interestingly, these studies also reported that physical education
teachers highly valued reproductive methods while valuing the
learner-initiated teaching methods for learners’ learning, motivation,
and enjoyment less.

A few pilot studies have been conducted to assess coaches’ use of
teaching methods so far (Ince and Kilic, 2016; Kilic and Ince, 2017).
The findings of this work were similar to that of the school physical
education setting. The preliminary results indicated the coaches’
tendency to use reproductive methods, especially command and
practice, while rarely using problem-solving and athlete-initiated
teaching methods.

Studies examining instruction in physical education and coach
development settings have mainly focused on teachers’ practices (e.g.,
Ince and Hunuk, 2010) and coaches (Potrac and Jones, 2009; Trudel
et al., 2010). While the research on examining coaching behaviors
indicated instruction is the most preferred and motivating form of
coaching practice by athletes (Gearity, 2012) coaches may lack the
knowledge and ability to apply the types of instruction for different
learning situations. Consequently, their instruction can be poor in
meeting youth athletes’ unique learning needs (Gearity, 2012). There
needs to be a more profound understanding of coaches’ instructional
practices and tendencies and, more importantly, athletes’ perceptions
of coaching practices to improve coaching effectiveness. To our
knowledge, how the athletes perceive the specific teaching methods
coaches apply needs to be clarified in the coaching literature.
Exploring the use of and value given to reproductive, problem-solving,
and athlete-initiated teaching methods in coaching settings could
provide critical information on the use and preference of
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athlete-centered discovery strategies in sports education settings
better with the view of both coaches and their athletes. Such
information would help design professional development programs
for the coaches’ professional knowledge of improving youth athletes’
higher-order learning in the defined developmental areas.

Considering the rationale mentioned above, this study explores
the coaches’ and their athletes’ perceived use and value of reproductive,
problem-solving, and athlete-initiated teaching methods. To this end,
the following research questions were asked;

1. What are the perceptions of coaches and athletes about the use
of reproductive, problem-solving, and athlete-initiated
teaching methods during training?

a. Are there any significant differences between the coaches’
perceived use of reproductive, problem-solving, and athlete-
initiated teaching methods during the training?

b. Are there any significant differences in coaches’ use of
reproductive, problem-solving, and athlete-initiated teaching
methods during the training by the athletes’ perception?

2. Are there any significant differences between coaches and
athletes in value given to reproductive, productive problem-
solving, and productive athlete-initiated teaching methods
concerning and  motivation

enjoyment, learning,

during training?

2. Materials and methods
2.1. Participants

Coaches (n=70) and their athletes (n=294) of youth sports
teams from Ankara, Istanbul, Bartin, and Kirsehir cities of Tiirkiye
participated in the study. The coaches were between 18 and 50 years
of age (M =32.69), representing each level of coaching certificate in
a 5-level coaching system (M =2.61). In Tiirkiye, the first and second
levels of coaching are equal to developmental level certification,
while the higher levels represent elite coaching contexts at national
and international levels (GSD, 2019). The athletes’ ages were between
12 and 18, with an average of 4.90years of sport experience
(SD=2.52). The athletes train 4.88 days a week (SD=1.33). With
respect to gender representation, 9 and 61 out of 70 coaches were
women and men, respectively. Out of 294 athletes, 130 of them were
women, and 164 of them were men. The representation of low
women coaches in the sampling is related to the relatively low
representation of women coaches in the study setting. According to
Koca (2018, p.142), 20-25% of the coach population in Tiirkiye are
women. Demographics of coaches and athletes based on sports type
are presented in Table 1.

2.2. Data collection instruments

A multi-perspective approach was adopted to measure coaches’
use and value perceptions of teaching methods. In examining the
teaching methods applied during training and to what extent these
methods were valued, the two versions of the “Coaches Use of
Teaching Methods Scale” (CUTEMS-Coach/Athlete; Kilic and Ince,
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Coach Athlete
Mean age Mean age
(SD) (SD)

Badminton 9 32.78 (8.32) 44 13.66 (0.68)
Basketball 12 33.08 (9.1) 62 15.08 (1.44)
Box 2 41.50 (10.61) 14 16.36 (1.22)
Judo 2 32.00 (0.00) 8 14.25 (1.75)
Kick box 5 32.40 (5.18) 30 16.20 (1.03)
Soccer 4 3550 (5.80) 18 14.94 (0.73)
Swimming 4 27.75 (2.1) 25 13.32 (1.03)
Taekwondo 4 29.00 (2.16) 13 14.92 (1.26)
Tennis 7 35.29 (6.10) 32 14.47 (1.19)
Athletics 10 33.50 (6.98) 25 15.64 (1.44)
Volleyball 7 31.00 (6.83) 16 14.31 (1.45)
Wrestling 4 29.75 (5.91) 7 14.43 (1.13)
Gender
Women 9 130
Men 61 164
Total 70 294

2019, 2021a) were used. The scales for coaches and athletes share the
same structure but are worded slightly differently to reflect who is
rating. For both versions of the scale, the items were generated based
on the adapted form of the “Use of Teaching Styles and Perceptions of
Styles Questionnaire” (Kulinna and Cothran, 2003) for the Turkish
physical education context by Ince and Hunuk (2010). The scale items
include 11 scenarios and four questions answered for each on a
5-point Likert scale (never to always). The 11 scenarios are broken
down into three approaches of teaching methods, namely reproductive
(items 1-5), problem-solving (items 6-8), and athlete-initiated (items
9-11) for both of the scales (See Table 2 for sample scenarios). The first
question of each scenario is to determine the level of ‘coaches’ use of
a teaching method (I train my athletes with this method/My coach
trains with this method), and the other three questions are to examine
the value perceptions about the teaching method regarding
“enjoyment, “learning), and “motivation’ (e.g., I think this method will
make training fun).

The scales were developed by first conducting exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA) on two
different data comprised of 275 athletes and 148 athletes from various
sports, respectively (Kilic and Ince, 2019). EFA findings revealed a
3-factor construct in line with the theoretical foundations (i.e.,
behaviorist, cognitivist, and constructivist approaches) the items fit in,
with internal consistency values ranging from 0.72 to 0.81. CFA
findings proved the construct validity of the scale subdimensions
(*/df=1.34; GF1=0.93; CFI=0.94; TLI=0.92; RMSEA =0.05). Then,
the validity and reliability of the scale sub-dimensions for coaches
were tested by examining the concurrent validity and internal
consistency of ‘coaches’ and their ‘athletes’ ratings (Kili¢ and Ince,
2021a). Findings showed strong correlations between the ratings of
coaches and athletes for each subdimension (reproductive, ¥=0.83,
p<0.01; problem-solving, r=0.62, p<0.01; athlete-initiated, r=62,
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p<0.01). Internal consistency values of the examined factors ranged
from 0.69 to 0.86.

2.3. Data collection procedures

Before data collection, permission was obtained from the
Research Ethics Committee of Middle East Technical University (No:
28620816/154). A purposeful sampling strategy was adopted to reach
a highly representative number of competitive youth sports coaches
and their athletes and select the coaches and athletes who have worked
together for at least 1year. While primarily aiming at collecting data
within the largest cities of Tiirkiye (Ankara and Istanbul), two other
smaller cities of Tiirkiye (Bartin and Kirgehir) were also included in
the data collection to ensure the representativeness of coaches” use of
teaching methods in the study setting examined.

The first researcher collected the data by visiting the sport club
settings. Coaches and their athletes completed the adapted versions of
the scales (CUTEMS-Coach/Athlete). Athletes and coaches completed
the scales separately to ensure the trustworthiness of responses.
Coaches and athletes rated the scales considering the current coaching
practices regarding teaching methods. Coaches and athletes completed
the scales in approximately 15 min.

2.4. Data analysis

Data were initially screened for missing cases and matched the
representation of coaches and their athletes in the data set. Fifty-six

TABLE 2 Sample scenarios for reproductive, problem-solving, and
athlete-initiated teaching.

Scenario samples

Reproductive

1. The coach breaks down the skills into parts and demonstrates the right way to
perform the skill. Athletes try to move when and exactly how the coach tells them.

The coach provides feedback and the athletes try to emulate the coach’s model.

2. The coach makes several stations in the gym where athletes work on different
parts of a skill or different skills. Athletes rotate around the stations and do the

tasks at their own pace. The coach moves around and helps athletes when needed.

Productive problem-solving

6. The coach asks athletes to discover a solution to a movement problem. The coach
asks athletes a series of specific questions and the athletes try out their answers

until they discover the right answer that the coach wanted them to discover.

7. Athletes try to learn a skill or concept by using logical reasoning. The coach asks
a question and athletes try to reason and think about different solutions. By
critically thinking about the question and trying solutions, athletes can discover the

single, right answer.

Productive athlete-initiated

10. The athlete decides what will be learned as well as how it will be learned. The
coach and athlete set some basic criteria, but the athlete is responsible for all the
decisions about how and what to learn. The coach can help with information if the

athlete needs it.

11. The athlete decides everything about learning something new. They even decide

if they want to involve the coach or not. The coach accepts the athlete’s decisions

about learning.

Scenarios are adapted from Kulinna and Cothran (2003) by Kili¢ and Ince (2019).
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athletes from artistic gymnastics and’ ‘women’s rugby were eliminated
from the data set due to a lack of their coaches’ data. Then, the data
were examined to meet the normality assumptions. As coaches’ and
athletes’ data on the use of teaching methods and the value given to
teaching methods needed to meet the normality assumptions, the
analyses were conducted by nonparametric tests. Perceived use of
teaching methods data of coaches and athletes were analyzed
separately by the Friedman test for the first research question.

Coaches’ and athletes’ comparison of the value given to teaching
methods regarding enjoyment, learning, and motivation were
analyzed by the Mann-Whitney U test (p <0.05).

3. Results

Rql. What are the perceptions of coaches and athletes about the
use of reproductive, problem-solving and athlete-initiated teaching
methods during training?

Regarding the first research question, according to the descriptive
analysis, both coaches and athletes reported the predominant use of
reproductive teaching methods during the training. Data from
coaches and athletes also indicated the occasional use of problem-
solving teaching methods and almost no use of athlete-initiated
teaching methods during training (Table 3).

(a). Are there any significant differences between the coaches’
perceived use of reproductive, problem-solving, and athlete-initiated
teaching methods during the training?

According to Friedman’s test, there were significant differences in
the coaches’ use of reproductive, problem-solving, and athlete-initiated
teaching methods during the training, y*(2) = 140.000, p=0.001. Post hoc
analysis with a Bonferroni correction indicated that the mean rank of
perceived use of reproductive, problem-solving, and athlete-initiated
teaching methods were 3, 2, and 1, respectively. There were significant
differences between the use of reproductive and problem-solving
(Z=-5.916, p=0.001), reproductive and athlete-initiated (Z=11.832,
p=0.001), and problem-solving and athlete-initiated (Z=5.916,
p=0.001) teaching methods by coaches. Coaches reported the dominant
use of reproductive teaching methods and the rare use of athlete-
initiated teaching methods during training (Figure 1).

(b). Are there any significant differences in coaches’ use of
reproductive, problem-solving, and athlete-initiated teaching methods
during the training by the athletes’ perception?

Friedman’s test showed significant differences in coaches’ use of
reproduction, problem-solving, and athlete-initiated teaching
methods during training, according to the athletes’ perception,

TABLE 3 Coaches’ and their athletes’ reports on the use of reproductive,
problem solving, and athlete-initiated teaching methods during the
training.

Teaching Data source

MStROGS Coach (n=70)  Athlete (n =294)
Mean (SD) Mean (SD)

Reproductive* 4.66 (0.30) 3.70 (0.72)

Problem-solving* 3.15(0.38) 2.78 (0.96)

Athlete-initiated* 1.45 (0.35) 1.67 (0.70)

*Significant differences among the reported use of teaching methods during the training. In
a 5 level Likert Scale (1 =Never, 2 =Rarely, 3=Sometimes, 4= Usually; 5= Always).
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FIGURE 1
Coaches’ and their athletes’ perception on the use of reproductive, problem-solving and athlete-initiated teaching methods during training.

17(2)=410.870 p=0.001. Post hoc analysis with a Bonferroni correction
indicated that the mean rank of perceived use of reproductive,
problem-solving, and athlete-initiated teaching methods were 2.78,
2.08, and 1.14, respectively. There were significant differences between
the use of reproductive and problem-solving (Z=8.433, p=0.001),
reproductive and athlete-initiated (Z=19.898, p=0.001), and
problem-solving and athlete-initiated (Z=11.465, p=0.001) teaching
methods used during training. The athletes reported their coaches’
dominant use of reproductive teaching methods and the rare use of
athlete-initiated teaching methods during training (Figure 1).

Rq2. Are there any significant differences between the coaches
and the athletes in value given to reproductive, problem-solving and
athlete-initiated teaching methods concerning enjoyment, learning
and motivation during training?

According to the descriptive data analysis, in terms of enjoyment,
learning, and motivation, coaches’ and athletes’ values given to
teaching methods from the highest to the least were reproductive,
problem-solving, and athlete-initiated teaching methods, respectively
(Table 4).

A Mann-Whitney test indicated that athletes valued reproductive
teaching methods in terms of learning (Athletes Mdn =4.2; Coaches
Mdn=4.0), U=7760.5, p=0.001 and motivation (Athletes Mdn =4.0;
Coaches Mdn=3.8), U=8,230,5 p=0.009, problem-solving teaching
methods in terms of motivation (Athletes Mdn=4.0; Coaches
Mdn=3.7), U=8640.0, p=0.035, and athlete-initiated teaching
methods in terms of enjoyment (Athletes Mdn=3.3; Coaches
Mdn=2.3), U=5453.0, p=0.001, learning (Athletes Mdn=3.7;
Coaches Mdn=2.3), U=5193.0, p=0.001) and motivation (Athletes
Mdn=3.7; Coaches Mdn=2.3), U=5079.5, p=0.001,
significantly higher than those given by the coaches. There was no

were
significant change in the value given to the reproductive teaching
methods regarding enjoyment, and problem-solving teaching

methods regarding enjoyment and learning between the coaches and
athletes (p>0.05; Table 4).

4. Discussion

This study aimed to examine the coaches’ and their athletes’
perceived use and value given to reproductive, problem-solving, and

Frontiers in Psychology

TABLE 4 The coaches’ and their athletes’ value perception on the use of
reproductive, problem solving, and athlete-initiated teaching methods
regarding enjoyment, learning, and motivation during training.

Teaching Value Data source
methods component Coach Athlete
(n =70) (n =294)
Mean (SD) Mean (SD)
Reproductive Enjoyment 3.69 (0.60) 3.73(0.73)
Learning* 3.92 (0.58) 4.16 (0.62)
Motivation* 3.85 (0.60) 4.04 (0.68)
Problem-solving Enjoyment 3.50 (0.90) 3.63 (1.39)
Learning 3.80 (0.88) 3.90 (0.81)
Motivation* 3.67 (0.89) 3.89 (0.89)
Athlete-initiated Enjoyment* 2.45(1.10) 3.41 (1.05)
Learning* 2.48 (1.14) 3.49 (1.05)
Motivation* 2.50 (1.21) 3.58 (1.04)

*Significant differences between the coaches and athletes in value given the teaching
methods. In a 5 level Likert Scale (1=Never, 2 =Rarely, 3 =Sometimes, 4= Usually;
5= Always).

athlete-initiated teaching methods during training in the competitive
youth sport context.

Initial descriptive analysis of the responses of the coaches and
their athletes on coaches’ use of the teaching methods indicated that
the coaches widely use reproductive teaching methods while
occasionally using problem-solving teaching methods. Little or no use
of athlete-initiated teaching methods during training was reported. A
Friedman’s test with post hoc analysis of the coaches’ and the athletes’
responses revealed significant differences in the use of each teaching
method. The athletes perceived the use of reproductive and problem-
solving teaching methods as significantly lower than the coaches did
during training. While the coaches and the athletes perceive the
coaches’ rare use of athlete-initiated teaching methods, the athletes
scored higher than the coaches in their use.

This present study’s findings give insight into the coaches’
instructional knowledge and practices reflecting the perspective of
their athletes in addition to the coaches views. The findings
corroborate the previous relevant work and arguments pointing out
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the coaches’ predominant use of reproductive teaching methods
during training (Cassidy et al., 2008; Ince and Kilic, 2016; Kilic and
Ince, 2017). Considering the sport settings examined, the findings
imply the coaches’ professional needs in providing instruction aligned
to athletes” higher-order learning needs, specifically regarding using
athlete-initiated and problem-solving teaching methods. High
dependence on reproductive teaching methods during training, in
which various learning situations and accompanying learning needs
arise, may create misalignment between the instructional methods
used and the athletes’ age and competitive level contingent learning
needs. The study findings on the coaches’ pervasive use of reproductive
teaching methods can be associated with ‘poor coaching, which youth
athletes from a variety of backgrounds defined as ‘not providing useful
instruction, not aligning their instruction to each of athlete’s unique
needs, and not being knowledgeable about the effective use of teaching
methods’ (Gearity, 2012). A recent study’s findings on youth athletes’
developmental outcomes in context, which indicates a significant
decrease in athletes’ developmental sport outcomes as they age (Kili¢
and Ince, 2021b), may also partially give hints of ‘poor coaching’
through which youth athletes may have been excessively exposed to
reproductive teaching methods regardless of their learning needs.

Coaching effectiveness is linked to coaches’ capacity to apply an
array of teaching methods with the awareness of their implications on
athletes’ learning (Cassidy et al., 2008, p. 40). With the precondition
of having an extensive teaching method repertoire, coaches also need
to have a basic understanding of the theories supporting the teaching
methods and their sets of assumptions about learning when applying
them (Light, 2008). While bearing structural similarities with
participation context (Jones and Turner, 2006), the competitive sport
may become more demanding in solving complex problems such as
skill acquisition (e.g., Wikeley and Bullock, 2006). Coaches” use of
teaching methods appropriate to athletes’ cognitive, psychological,
social, and emotional learning needs (Fraser-Thomas et al., 2005) may
be critical for effective athlete learning (Cassidy et al., 2008).
Furthermore, applying solely reproductive teaching methods in
training when teaching inexperienced athletes would also be flawed
as the nature of learning before formal education (sport or schools)
occurs through the learner’s active engagement of discovery and
problem-solving (Cassidy et al, 2008). Although important in
teaching basic skills, reproductive methods are associated with
behaviorist learning theory and its heavy use have been criticized for
neglecting learners’ freedom, choice, and self-direction (Nelson and
Colquhoun, 2013).

The descriptive analysis of coaches’ and their athletes’ responses
on the value (enjoyment, learning, and motivation) given to the
examined teaching methods revealed that reproductive teaching
methods were ranked the highest, followed by the problem-based and
athlete-initiated teaching methods. A Mann-Whitney test indicated
that the athletes’ value perceptions were significantly higher than that
of coaches in (1) reproductive teaching methods regarding learning
and motivation; (2) problem-solving teaching methods regarding
motivation; and (3) athlete-initiated teaching methods regarding
enjoyment, learning, and motivation. A distinct difference between
the mean scores of coaches and their athletes was observed regarding
the value given to athlete-initiated teaching methods. The athletes
valued athlete-initiated teaching methods significantly higher in all
value components, while the coaches scores were comparably
quite low.
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Excessive reliance on using reproductive teaching methods and
placing a high value on them in the study context echoes the findings
of the studies conducted in the physical education context. It may
be attributed to the continuation of the traditional culture associated
with the sport (Cassidy et al., 2008). As a result, the athletes may also
become advocates of the dominant teaching methods and follow this
tradition, especially when these methods work well during the early
phases of skill learning (Cassidy et al., 2008). The prevailing sport
culture may impose the taken-for-granted practices involving
predominantly reproductive teaching methods through interaction
with other coaches or other mechanisms such as mentoring. These
random learning experiences may lead to the perpetuation of existing
reproductive teaching methods in coaching practices by no more than
passing on ‘tricks of the trade’ (Cushion et al., 2003). On the contrary,
teaching methods (A spectrum of teaching styles) were designed to
enhance practitioners’ teaching approach by reflecting on their
instruction (Mosston, 1972; Cassidy et al., 2008). Coaches’ reflection
on their teaching experiences using problem-solving and athlete-
initiated teaching methods in addition to reproductive teaching
methods can help coaches evolve their instruction and, as a result,
improve athletes’ holistic developmental sport outcomes (Potrac and
Cassidy, 2006; Camiré et al., 2014).

While the athletes’ perceptions were found to be generally higher
than that of coaches in the value given to the teaching methods
examined, importantly, among other teaching methods, the athletes
perceived only the athlete-initiated teaching methods as significantly
more enjoyable than their coaches did. In athlete development
literature, involvement in enjoyable activities is linked to young
athletes’ development of intrinsic motivation through which they
sustainably participate in sports and develop the resilience needed to
overcome future athletic difficulties (e.g., Balyi et al., 2013, p. 52; Coté
etal,, 2010). According to the self-determination theory, the feeling of
control over a person’s actions (autonomy) is one of the primary basic
psychological needs for developing intrinsic motivation. It involves
the learner’s interest, enjoyment, and inherent satisfaction (Ryan and
Deci, 2017). Learner enjoyment increase in the social-contextual
conditions that encourages learner autonomy in less structured
activities and is critical for enhancing youth sport participation (e.g.,
Barnett et al., 1992; Fraser-Thomas et al., 2005).

4.1. Limitations

When interpreting the findings, the limitations of the study need
consideration. Firstly, the study data comprised survey responses of
coaches and their athletes in the competitive youth sport context.
We suggest that future studies examining coaches’ instruction
integrate systematic field observations and use qualitative inquiry in
addition to the survey responses of coaches and their athletes to obtain
a more comprehensive understanding of coaches’ capacity to apply
teaching methods. Secondly, the data collection was limited to the two
major cities and two little towns of Tiirkiye. Scanning a wider
population from different coaching contexts can be done with the use
of survey forms for athletes and coaches. Thirdly, in this study, the
focus was on youth sports coaches and their athletes’ use and value
perception of teaching methods in training without considering their
age and gender subgroups in the study population. Data was collected
in the natural training setting from the available population. Further
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studies should consider the effect of coaches” and athletes’ age and
gender on their use and value of teaching methods.

4.2. Conclusion and recommendations

One of the critical elements of coaching knowledge is pedagogical
knowledge (Trudel et al.,, 2013, p. 385). Coaching effectiveness is
directly affected by coaches’ capacity to use this knowledge and
provide instruction tailored to athletes’ learning needs. Researchers
urged a learner-centered pedagogy to athlete development to improve
athletes’ higher-order thinking in the physical and psychosocial
aspects of sport (e.g., Fraser-Thomas et al., 2005; Potrac and Cassidy,
2006; Wikeley and Bullock, 2006; Cassidy et al., 2008). To realize this,
coaches should be well-informed about a variety of teaching methods
(Cassidy et al., 2008; Pill and SueSee, 2022) and, more importantly,
their theoretical roots to appropriately apply these methods according
to athletes’ different learning needs (Light, 2008; Gearity, 2012;
Roberts and Potrac, 2014). To develop coaches’ instructional capacities
in this vein, the teaching methods coaches currently apply during
their practices in a definite sport context needs careful consideration.
This study provides a detailed examination of the use of and value
given to reproductive, problem-solving, and athlete-initiated teaching
methods in a competitive youth sport context, drawing on the tenets
of the spectrum of teaching styles (Mosston and Ashworth, 2008). The
study findings enabled a detailed assessment of the coaches’
pedagogical knowledge and practices from the athletes’ perspectives
in addition to their perceptions of their instruction.

The study’s findings strongly indicate the coaches’ professional
needs in their pedagogical knowledge, specifically their repertoire of
problem-solving and athlete-initiated teaching methods and the
capacity to apply them. The athletes rating athlete-initiated teaching
methods as significantly more enjoyable, motivating, and instructive,
contrary to the coaches, also highlights the high demand for the
athlete-centered approach to instruction in the sport context studied
from athletes’ part. To improve coaches’ capacity to apply knowledge
in the areas the present study findings addressed, community-based
learning research has been suggested in the literature (Gilbert et al.,
2009; Trudel et al., 2013). Such collaborative learning environments
designed based on the social theory of learning (communities of
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Limited by students’ time and energy, participation in extracurricular activities
is not necessarily beneficial to the development of postgraduate attributes.
Thus, it is necessary to explore the impact path of extracurricular activities and
education outcomes on the development of postgraduate attributes. From a
configuration perspective, this study identifies the asymmetric causal effects of
engagement and extracurricular education on postgraduate attributes. First, this
study proposes a theoretical framework for postgraduate attribute development
in extracurricular education with Chinese characteristics based on the input-
environment-output (IEO) theory. Second, 166 academic scholarship applications
submitted by the whole third-grade postgraduates who are from a science
and engineering school at a double first-class university in China are taken
as the sample. Finally, utilizing data envelopment analysis (DEA) and fuzzy set
qualitative comparative analysis (fSQCA), this study conducts the effect of the
combination of causal conditions on the development of postgraduate attributes.
Results are as follows: (1) the development efficiency of postgraduate attribute
in extracurricular education with Chinese characteristics is practical but still
insufficient; (2) four configurations consistently linked to high development
efficiency of postgraduate attributes. Specifically, in context with outstanding
academic research achievement and excellent moral character, participating
in extracurricular education or not consistently linked to high development
efficiency. In contrast, in a context characterized by academic achievement or
moral award not outstanding enough, involvement in extracurricular activities or
social practice is consistently linked to high development efficiency. In addition,
no configuration links student leadership to high development efficiency,
and non-scientific research ability is consistently linked to low development
efficiency; (3) there is an asymmetric causal relationship between the high and
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low development efficiency paths, indicating that the conditions affecting the
development of postgraduate attributes have multiple concurrencies. These
findings provide a new practical path and perspective for promoting the
development of postgraduate attributes through extracurricular education with
Chinese characteristics.

postgraduate attribute,

extracurricular education, student involvement, student

leadership, social practice

1. Introduction

Student development is some kind of positive change that
occurs in the student, such as intellectual and ethical growth,
cognitive complexity, self-awareness, and social identity (Patton
et al, 2016). Rodgers (1990) defined student development as
the ways that a student grows, progresses, or increases his or
her developmental capabilities as a result of enrollment in an
institution of higher education. Higher education serves several
fundamental roles in that it imparts knowledge, develops students’
professional skills, promotes other academic and professional
outcomes, and shapes students’ attributes and qualities (Anderson
et al, 2013). Archer and Davison (2008) found that personal
attributes, such as communication skills, integrity, self-confidence,
and personality, were among the top 10 qualities that employers
thought important when recruiting graduates. These professional
skills and personal attributes must be acquired through formal
and informal experiences in different learning spaces (Jackson,
2008), with academic study and extracurricular activities (ECAs)
representing other spaces within the student experience (Barnett,
2011).

Numerous studies have reported that extracurricular activity
participation (ECAP) during adolescence is positively associated
with academic performance (Bartko and Eccles, 2003; Roeser and
Peck, 2003; Peck et al., 2008; Guilmette et al., 2019), psychological
health (Viau and Poulin, 2015), persistence (Lufi and Tenenbaum,
19915 Allen et al., 2015), self-regulation (Hansen et al., 2003), and
social interaction (Mahoney et al., 2005). Similarly, research on the
value of ECAs in higher education has shown that ECAP benefits
academic achievement (Terenzini et al., 1996; Shulruf, 2010; Van
der Zanden et al., 2018) and that the quality of ECAP significantly
predicts adaptation and transition to university (Harvey et al., 20065
Tieu and Pancer, 2009; Tieu et al., 2010). For example, data drawn
from the U.S. National Survey of Student Engagement indicate that
spending more time engaging in extracurricular activities increases
students’ likelihood of acquiring valuable work skills and attributes
such as improved critical thinking, leadership, and social skills
(Kuh, 1995; Tieu et al,, 2010; Thompson et al., 2013). In university
settings, ECAP could also promote civic engagement, prosocial
activities, and social integration (Fredricks and Eccles, 2006) as
well as decreased internalization problems such as symptoms of
depression and anxiety (Bartko and Eccles, 2003).

Extracurricular education with Chinese characteristics has
become an essential supplement to classroom learning since 1983
(Zhu et al., 1983). Many Chinese scholars have demonstrated that
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extracurricular education with Chinese characteristics has unique
functions and advantages with regard to cultivating students’
comprehensive quality (Song and Zeng, 2018; Chen et al., 2019
Xiao and Ren, 2021), and this field has gradually developed into
a new front for the comprehensive implementation of quality-
oriented education in China. For example, the Central Committee
of the Communist Youth League and the Ministry of Education
jointly proposed the university extracurricular activity record
system in 2016 (CYD, 2018). This record system covers innovation
and entrepreneurship, social practice, culture and art, sports
activities, work history, skills and expertise, ideological growth
(Chen et al,, 2019). At the end of 2017, the Central Committee
of the Communist Youth League started to pilot and promote this
system on a larger scale (CYD, 2018). By May 2018, 507 universities
and 291 junior colleges in China had implemented the university
extracurricular activity record system, and 427 universities and 234
junior colleges had issued or were on the verge of releasing relevant
documents (CYD, 2018). Generally, all colleges and universities
in China have reached a preliminary consensus regarding the
implementation of the university extracurricular activity record
system (CYD, 2018).

It is worth noting that, although these domestic and foreign
findings have highlighted the association between ECAP and
educational outcomes, not all such studies have reported a positive
association in this context (Lindsay and Paton-Saltzberg, 1994).
Moreover, due to the limitations of research methods, more
evidence supporting causal effects is needed (Shulruf, 2010). In
addition, given the richness of extracurricular education with
Chinese characteristics and the limited time and energy of students,
increasing numbers of participants in extracurricular education
entail a reduction in academic investment. The mention fact leads
to the following reflections: “—Is extracurricular education better
for students? —How can students achieve effective development
through extracurricular education?” Student development is like a
systematic project that is affected not only by input factors but also
by output factors which, in turn, affect the further development
of students (Zou and Tan, 2013). The impacts of various factors
on student development are not independent, and the factors
have different combination effects through linkage and matching
(Zepke et al., 2011). Therefore, it is necessary to explore how
extracurricular education affects the development of students from
a configuration perspective.

Based on student development theory and graduate
attribute theory, this study proposes a theoretical framework

for postgraduate attribute development in extracurricular
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education with Chinese characteristics. Based on a combination
of DEA and fsQCA, this study aims to identify the multiple
concurrent causalities (Ragin, 2009a) that might improve/hinder
postgraduate attribute development. The sample consists of
submitted by the
whole third-grade postgraduates who are from a science

166 academic scholarship applications
and engineering school at a double first-class university
in China. The primary contributions of this study can be
summarized as follows: (1) based on the IEO model, this study
develops a collaborative linkage framework of postgraduate
attribute development in extracurricular education with
Chinese characteristic; (2) using the DEA method, this study
measures the efficiency of the development of postgraduate
of extracurricular
(3) from the
configurational perspective, this study proposes four practical

attributes and verifies the effectiveness

education with Chinese characteristics; and

ways of promoting postgraduate attribute development in
extracurricular education with Chinese characteristics, which are
refined into an output-driven model and an input-output linkage
model.

2. Theoretical background

2.1. Student development theory

According to different perspectives, student development
theories can be divided into psychosocial, cognitive-structural,
typological, and person-environment schools (Patton et al,
2016). Psychosocial theories focus on analyzing the content
of student development and emphasize the critical issues that
students face in college. Representative theories include Erikson’s
life cycle theory (Erikson, 1994) and Chickering’s seven-vector
development theory (Chickering and Reisser, 1993). Cognitive-
structural theories focus on describing the process of students’
epistemological and intellectual development that occurs during
college (Kohlberg, 1969; Perry, 1999). Typological theories treat
differences among students as relatively fixed characteristics
reflected in the cognitive process. Kolb (2007) and Myers and Myers
(2010) are representative authors. Person-environment theories
regard student development as the result of the interaction between
individuals and the environment, such as Astin’s (1970) IEO
model and student involvement theory (Astin, 1984), Pascarella’s
comprehensive causality model (Pascarella, 1985), and Tinto’s
student departure theory (Tinto, 2012).

Astin’s IEO model is one of the most frequently used
frameworks for understanding the effects of college on a range
of outcomes of undergraduate education (Gayles et al, 2012),
which has been used extensively in higher education settings
for nearly four decades (Stein, 2007). The model includes three
major components—inputs, environments, and outputs. Inputs
refer to the personal traits, attitudes, and characteristics of
students themselves, such as gender, race, high school grade point
average, expectations, and involvement. Environments include the
programs, strategies, interventions, peers’ influences, and policies
introduced to the student while they are in college. Outcomes
are the consequences and/or results that are derived through the
influence of the input and environment variables, such as academic
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achievement, critical thinking disposition, and social-emotional
adjustment (Van der Zanden et al., 2018).

2.2. Graduate attributes

Graduate attributes are the qualities, skills, and understandings
that a university community agrees that its students should develop
during their time at the institution (Bowden et al., 2000). These
attributes include the disciplinary expertise or technical knowledge
that has traditionally formed the core of most university courses,
and the qualities that prepare graduates to become agents of
social good in an unknown future (Bowden et al., 2000). Many
studies have claimed that these attributes are core outcomes of
higher education and have thus emphasized the importance of
graduate attributes with regard to employability and social-civic
responsibility. Barrie (2007) identified four distinct orientations:
precursory, complementary, translation and enabling. In the most
complex integrated conception, graduate attributes are understood
to be interwoven aptitudes and abilities, such as academic inquiry
and intellectual curiosity, the ability to accommodate diversity and
alternative perspectives, the ability to create and defend ideas, and
the ability to employ communication as a vehicle for learning
(Barrie, 2007). While these outcomes might lie at the heart of formal
academic and university curricula, the processes by which students
develop these abilities may also extend far beyond the regular
academic classroom. In other words, graduate attributes develop
through student engagement during the learning experience that
occurs due to the individual's immersion in the university’s
intellectual and social community, of which formal courses are
only one part. Moreover, student-centered approaches to the
development of graduate attributes are consistently associated
with better graduate attribute outcomes. Therefore, universities’
efforts to develop effective student-centered strategies serve to
guarantee the quality of university teaching (Prosser and Barrie,
2003).

2.3. Research framework

Drawing on the research conducted by Bowden et al. (2000),
this study defines postgraduate attributes in terms of the qualities,
skills, and understandings that a university community agrees that
its students should develop during their time at the institution.
It is worth noting that the postgraduate attributes referenced in
this study are based on the most complex integrated conception
summarized by Barrie (2007). These attributes include not only
disciplinary expertise or technical knowledge, which lie at the core
of the university curriculum, but also communication ability, social
ability, student leadership, a sense of responsibility, and the ability
to serve society. Consequently, this study follows Barrier’s emphasis
on student participation in the broader university experience and
the critical importance of designing student-centered teaching
strategies.

Therefore, based on Astin’s IEO model, this study regards
extracurricular education with Chinese Characteristics as a
dimension of the university environment, and divides the effect of
extracurricular education on postgraduate attribute development
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into three parts: the student involvement, student leadership role,
and social practice of prosocial behavior in the extracurricular
education as input factors; the extracurricular education with
Chinese characteristics as environment, scientific research ability
and moral character as output factors corresponding to academic
education and moral education in China. Notably, postgraduate
attribute development is a systematic project with the linkage
effects among input factors, environment, and output factors (Zou
and Tan, 2013). The research framework is drawn in Figure 1.

2.4. Research hypotheses

2.4.1. Student involvement and postgraduate
attribute development

Student involvement is now considered to be an overarching
meta-construct in which an ecosystem of students, educators,
service staff, and institutions interact to create enriching tertiary
experiences (Zepke, 2014; Kahu and Nelson, 2018). Bowden
et al. (2021) defined student involvement as a student’s positive
social, cognitive, emotional, and behavioral investments in the
context of interacting with their tertiary institution and its focal
agents, such as peers and employees. These four dimensions
jointly motivate student striving, persistence, and retention within
academic contexts (Kuh et al., 2008).

For example, involvement has strong links with the emotional
dimension of engagement, as the more involved a student is,
the higher that students propensity for the creation of intrinsic
value, such as joy, elation, enjoyment, passion, pride (Kahu, 2013;
Pansari and Kumar, 2017). Involvement can also motivate the
social dimension of engagement, such as by enhancing feelings of
connection, belonging, warmth, and relatedness between students
and their peers, staff, and the institution community (OKeeffe,
2013). In addition, positive involvement is central to academic
achievement (De Carolis et al., 2020). Thus, we propose:

Hypothesis 1: Postgraduates who are more involved in
extracurricular education with Chinese characteristics are
more likely to get a higher development efficiency of the
postgraduate attribute.

2.4.2. Social practice and postgraduate attribute
development

Many scholars have called for more authentic forms of
instruction based on Dewey’s notion of experiential learning
(Dewey, 1986) and Bandura’s social learning theory (Bandura
and Walters, 1977). The social practice represents a potentially
powerful form of pedagogy because all types of social practice
activities involve the incorporation of academic learning with
practical service (Salam et al., 2019). Various scholars have noted
that social practice offers a variety of benefits for students, such
as a deep understanding of course contents (Dienhart et al,
2016), increased student practical experience (Meyer et al., 2016),
2016),
enhancing social responsibility and civic leadership (Weiler et al.,

acquiring specific career-oriented skills (Geller et al,

2013). Therefore, we propose:

Hypothesis 2: Postgraduates who participate more in social
practice are more likely to get a higher development efficiency of
the postgraduate attribute.
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2.4.3. Student leadership and postgraduate
attribute development

Scholars have agreed that one of the core functions of
universities is to prepare the leaders of tomorrow’s society (Astin
and Astin, 2000). Developing leadership in students is increasingly
becoming an explicit priority of higher education institutions
(Skalicky et al., 2020). This is because universities face the challenge
of graduate employability, which has prompted institutions to
pay attention to the development of graduate attributes, including
leadership (Osmani et al., 2015). Student leadership development
within the higher education context comes in a variety of forms,
including those that are specifically designed to develop leadership
capabilities within a program (e.g., student union, leadership
award programs), and those that provide leadership experience
incidentally through student-facing activities (e.g., tutoring peers,
campus tour guides) or community volunteer activities (Skalicky
et al, 2020). All students who involve themselves in leadership
education have the potential to increase their skills and knowledge
(Zimmerman-Oster and Burkhardt, 1999; Komives et al., 2006;
Wren, 2013). Therefore, we propose:

Hypothesis 3: Postgraduates who take on a student leadership
role are more likely to get a higher development efficiency of the
postgraduate attribute.

2.4.4. Scientific research ability and postgraduate
attribute development

Scientific research ability is an essential indicator of the quality
of graduate education (Zajda and Rust, 2016; Van der Zanden
et al,, 2019). From the social perspective, postgraduates™ scientific
research ability directly affects national scientific and technological
innovation and comprehensive competitiveness. Therefore, the
British government identified the following as the primary goal
of postgraduate education in 1974,which is meeting the future
talent needs of the country, providing further training for
qualified, appropriate, and keen students; and contributing to the
advancement of knowledge (Clark and Clark, 1993).

The National Science Foundation of the United States
implemented a strategic framework for postgraduate education
investment from 2016 to 2020 (Huang et al, 2021). Chinas
Ministry of Education also implemented a postgraduate education
innovation plan in 2003-2007 to improve postgraduate innovation
ability. Cultivating scientific research ability is a continuous and
uninterrupted process, which is not only related to curriculum
system design, academic environment, tutor relationships, but
also to extracurricular social practice, community culture, and
psychological capital (Zhou and Wang, 2018). Therefore, we
propose:

Hypothesis 4: Postgraduates with a higher scientific research
ability are more likely to get a higher development efficiency of the
postgraduate attribute.

2.4.5. Moral character and postgraduate attribute
development

Moral education practice has become a student-centered
practice, and incorporated into various fields, such as music,
health, and business (Julia et al., 2020). Recently, moral character
has developed into an essential and popular theme in various
countries (Rissanen et al., 2018; Darnell et al., 2019). For example,
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Research framework of postgraduate attribute development in extracurricular education with Chinese characteristic.

increasing numbers of schools in the U.S. have incorporated
character education into their programs (Narvaez and Lapsley,
2008). A comprehensive civics and moral education program was
established in Singapore, which focuses on nurturing both moral
and character development and active citizenship and aims to
equip students with appropriate competencies and value systems
(Koh, 2012). In China, moral education belongs to citizenship
education (Zhao and Tan, 2007). Integrative character education is
not a package of virtues designed to control student behavior, but
rather a continuation of moral development through role building,
interactions among students, families, and the community, as well
as student active participation, discussion and reflection (Marshall
etal, 2011). The research conducted by Marshall et al. (2011) shows
that comprehensive character education can improve students’
prosocial and moral behaviors and their reading and test scores.
Therefore, we propose:

Hypothesis 5: Postgraduate students with a higher moral
character are more likely to get a higher development efficiency of
the postgraduate attribute.

3. Methodology

3.1. Research method

Fuzzy set qualitative comparative analysis is a variant of
qualitative comparative analysis that combines fuzzy sets with
logical principles in the context of qualitative comparative analysis
(Ragin, 2009b). Compared with other variance-based quantitative
techniques, fsSQCA aims to disentangle the relationship of these
combinations of variables to a given outcome (Fiss, 2007) by
expressing the relative contribution of a set of variables to a given
outcome rather than individual contributions (Vis, 2012). The
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essential features of this approach are as follows: (1) fsSQCA is based
on Boolean algebra and its associated tools, such as truth tables,
consistency, coverage scores, and set coincidences (Ragin, 2014).
(2) £sQCA is a method of data analysis used for small and medium
sample cases that combines the case orientation of qualitative
methods and the variable orientation of quantitative methods,
thereby combining case analysis and cross-case comparison.
However, larger samples can also be investigated (Vis, 2012). (3)
fsQCA is based on combinations of variables, including equilibria,
that is, different paths leading to specific outcomes (Ferndndez-
Garcia et al., 2020). This approach is used to explore the generative
logic across different conditional configurations and outcomes and
to identify the synergistic effects of multiple conditional variables
based on an acknowledgment of the complexity of causality (Du
and Jia, 2017).

The development of postgraduate attributes is a systematic
project in which input and output factors interact with each
other, and the impacts of each factor are not independent.
These impacts have different combined effects through linkage
matching. Therefore, to explore the multiple driving mechanisms
underlying the promotion of postgraduate attribute development
in extracurricular education with Chinese characteristics, this
study uses fsQCA to examine the multiple conjunctural causations
between student input and output in the context of a university
environment featuring extracurricular education.

3.2. Sample and data collection

Referring to the study by Guilmette et al. (2019), this study
selected a science and engineering school at a double first-class
university in China. Given that the output of postgraduates will
increase gradually over time, this study took a random sample
consists of academic scholarship applications which are submitted
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by the whole third-grade postgraduates voluntarily. Data collection
was carried out in September 2022. Finally, 166 valid academic
scholarship applications were obtained. Notably, the extensive
coverage of graduate academic scholarships for as many as 90% of
students guarantees the diversity of applicants and research value.
The proportions of special prizes, first prizes, second prizes, and
non-awarded applicants in the sample are 22.30, 21.69, 42.78, and
13.25%, respectively, thus ensuring maximum heterogeneity in the
sample and avoiding excessive consistency within the sample.

3.3. Variable measurement

Conditional variables in this study include student

involvement, social practice, student leadership, academic
achievement, and moral development, all measured by objective
indicators included in the scholarship applications, all of which are

fuzzy values. The measurements of these variables are displayed in

3.3.1. Student involvement (SI)

The behavioral dimension is the most frequently measured
dimension within national barometers of the student experience
( ; ). According to the research by

( ), this study selects the number
of participants in extracurricular activities (e.g., science and
technology activities, competitions, cultural and sports activities,
and other activities) as the measurement of student involvement
in extracurricular education with Chinese characteristics.

3.3.2. Social practice (SP)

Referring to the research by ( ), this study
selects the total score of volunteer service, summer social practice,
and winter social practice in the scholarship applications as
the measurement of students’ social practice in extracurricular

education with Chinese characteristics.

3.3.3. Student leadership (SL)
According to the research by ( ), the work
performance score of the student leadership role in the scholarship

applications is selected as the measurement of student leadership.

3.3.4. Scientific research ability (SR)
According to the studies by ( ),
(2006), (

achievement score in the scholarship applications, that is, the scores

), this study selects the academic

of published papers and authorized patents, as the measurement of
scientific research ability.

3.3.5. Moral character (MC)

A moral sense of honor is the praise and award people get
after fulfilling their moral obligations. This study refers to the
research of ( ) and selects the honor and award scores in
the scholarship applications as the measurement of students’ moral
character.

The outcome variable of this study is Postgraduate Attribute
Development (PAD). Referring to the research of
( ), total efficiency is calculated through the input-oriented
CRS model of DEA, in which student involvement, social practice,
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and student leadership are input variables, and scientific research
ability, moral development are output variables. The formula for
calculating PAD is shown in formula (1):

PAD = total efficiency x (SI+SP+SL+SR+MC) (1)

4.1. Efficiency assessment

This study developed an input-oriented CRS efficiency model
featuring two outputs (scientific research ability and moral
character) and three inputs (student involvement, social practice,
and student leadership). DEAP-XP1 software was used to obtain
the DEA efficiency scores for the development of postgraduate
attributes in extracurricular education with Chinese characteristics.

As shown in , in extracurricular education with Chinese
characteristics, the average efficiency score of the sample is 62.15%,
and approximately half of the postgraduates exhibited strong DEA
efficiency (development efficiency = 1). However, more than 40%
of postgraduates did not achieve 50% efficiency, and nearly 45%
of postgraduates did not achieve 75% efficiency. These findings
show that extracurricular education with Chinese characteristics
can be substantially improved with regard to its ability to promote
development efficiency with regard to postgraduate attributes.

4.2. Variable calibration

The first step in fsQCA is a process known as calibration,
in which context each case is assigned a degree of membership
). Three thresholds (full membership,
a crossover point of maximum membership ambiguity, and full

in each set (

non-membership) are required to rescale interval variables into
fuzzy sets. The research conducted by ( ), ( )
indicated that theoretical and empirical knowledge should be taken
into full consideration when selecting these three thresholds. The
full membership point can be set at the 10th percentile, the 20th
percentile, or the upper percentile; the crossover point can be set
at the average or the median; and the full non-membership point
can be set at the 80th percentile or the 90th percentile (

).

In this study, considering the distribution characteristics of
the case data (
define set membership (

), we use sample-dependent anchors to
). Specifically, the
three thresholds of student involvement, moral character, and
postgraduate attributes development are set as follows: the 90th
percentile is the anchor for full membership; the 10th percentile is
the anchor for non-membership; and the median is the crossover
point anchor. Similarly, the three thresholds of scientific research
ability, social practice, and student leadership are set as follows:
the 90th percentile is the anchor for full membership; the 10th
percentile is the anchor for non-membership; and the mean is the
crossover point anchor. The calibration values of the outcomes and
conditions are shown in . This study uses these calibration
values and fsQCA 3.1 software to calibrate the variable data.
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TABLE 1 Variable list.

Construct ’ Measurement

Student involvement

The number of participants in extracurricular activities (e.g., science and technology activities,
competitions, cultural and sports activities, and other activities) 2020

10.3389/fpsyg.2023.1161308

‘ References ‘

Khademi Ashkzari et al., 2018; Skalicky et al.,

Social practice

The total score of volunteer service, summer social practice, and winter social practice

Scales et al., 2006

Student leadership

The work performance score of the student leadership role

Skalicky et al., 2020

Scientific research
ability

The academic achievement score of published papers and authorized patents

Thursby, 2000; Bonaccorsi et al., 20063

Abramo et al., 2008

Moral character

The honor and award scores in the scholarship applications

Kou, 2011

Postgraduate The total efficiency is calculated through the input-oriented CRS model of DEA, in which
attribute student involvement, social practice, and student leadership are input variables, and scientific
development research ability, moral development are output variables

Amara et al., 2020

4.3. Necessity analyses

Before conducting a sufficiency analysis, necessity analyses
must be conducted to determine whether any condition is necessary
for obtaining high or low PAD. A condition is necessary if it must
be present for the outcome to occur (Ragin, 2009b). Consistency
thresholds for necessity analyses are typically set above 0.90 (Ragin,
2009a,b; Schneider and Wagemann, 2012; Afonso et al., 2018;
Grau and Loépez, 2018), and a condition may be considered
to be necessary if it has high consistency and coverage scores.
The necessity analysis results concerning high PAD show that
the consistency of each condition is lower than 0.9 (Table 5),
indicating that no condition is necessary for the occurrence of high
postgraduate attribute development. That is, the explanatory power
of any single condition on high PAD is insufficient. Therefore,
the effect of a combination of conditions on high PAD must be
analyzed in further detail. Correspondingly, the necessity analysis
for low PAD shows that the consistency of weak scientific research
ability (~SR) is higher than 0.9, thus suggesting that weak scientific
research ability may be necessary to explain low postgraduate
attribute development. However, the consistency of the other
conditions are all lower than 0.9, thus indicating that further
analysis of the causal condition combinations impacting low PAD
is needed.

4 4. Sufficiency analysis

According to fsQCA truth-table approach, this study constructs
and analyzes a data matrix known as the truth table using
fsQCA 3.1, which includes 32 rows (2° = 32; the number of
explanatory conditions is five). Each row represents a logically
possible combination of conditions. Using Boolean algebra, the
truth table is reduced into a simplified expression of combinations
linked to the outcome. To simplify the truth table, we follow
the criteria suggested by Gupta et al. (2020): (1) a frequency
threshold for the minimum number of cases that must belong
to a combination for that combination to be considered by the
analysis and (b) a consistency benchmark to identify combinations
that are reliably linked to an outcome. Therefore, this study sets
the case frequency threshold at the minimum critical value of
one and chooses a raw consistency threshold of 0.75 (Rihoux
and Ragin, 2008), which is supplemented by a 0.7 proportional
reduction in consistency (PRI) threshold (Greckhamer et al., 2018).
In addition, in the section on counterfactual analysis, this study
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does not presuppose the direction, and all factors are measured
in terms of existence or absence. Namely, the development of
postgraduate attributes is a system of interactions among input,
environment, and output, which is challenging to judge in a
uniform manner. This study uses the Quine-McCluskey method
to obtain intermediate, parsimonious, and complex solutions
(Mustafa et al., 2022). Furthermore, the intermediate solution is the
main solution, which is supplemented by the parsimonious solution
and used to identify the core and peripheral conditions (Fiss, 2011).

To understand the results more accurately, we follow the
convention of using a configuration chart to report a combination
of parsimonious and intermediate solutions, as shown in
Table 6. Core conditions are contained in the intermediate and
parsimonious solutions, while peripheral conditions are contained
in the intermediate solution but not is the parsimonious solution
(Pappas and Woodside, 2021). In Table 6, black circles represent
the presence of a causal condition, whereas crossed circles indicate
the absence of such a causal condition. Large circles represent core
conditions, whereas small circles indicate peripheral conditions.
Blank spaces indicate a state of “do not care.”

Table 6 shows that four configurations of student involvement,
leadership, social practice, scientific research ability, and moral
character, are consistently linked to high PAD. These configurations
can be refined into the output-driven model (Configuration
H;) and the input-output linkage model (Configurations Hj,
Hi, and Hy). The overall consistency and coverage are 0.936
(>0.80) and 0.517 (>0.10), respectively, which are higher than
the thresholds suggested by Ragin (2009a,b), Woodside (2014),
indicating that these four configurations have good explanatory
power and are sufficient to ensure high development efficiency
with regard to postgraduate attributes. The overall solution
coverage is 0.517, which indicates that the four configurations

TABLE 2 Development efficiency of postgraduates in extracurricular
education with Chinese characteristics.

Development Number Proportions (%)
efficiency (%)

<25 44 26.5
25-49.99 23 139
50-74.99 7 42

75-99.99 8 48

100 84 50.6

Total 166 100
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TABLE 3 Descriptive statistics and percentile analysis of the
outcomes and conditions.

| SP SL SR MC PAD
SD 5.962 1.996 1.321 4.052 2.044 8.392
Max 33.000 10.000 6.300 19.000 10.000 41.002
Min 0.001 0.001 0.001 0.001 0.001 0.000
M 5.389 1.120 0.445 2.129 1.039 6.819
P_5 0.001 0.001 0.001 0.001 0.001 0.002
P_10 0.001 0.001 0.001 0.001 0.001 0.004
P_20 1.000 0.001 0.001 0.001 0.001 0.204
P_25 1.000 0.001 0.001 0.001 0.001 0.539
P_30 2.000 0.001 0.001 0.001 0.001 1.004
P_50 (Md) 4.000 0.001 0.001 0.001 0.100 3.579
P_70 5.800 1.000 0.001 1.000 0.500 8.096
P_75 6.000 1.000 0.001 2.000 1.181 10.416
P_80 8.000 2.000 0.001 3.330 2.000 12.402
P_90 13.700 4.000 1.000 8.500 3.650 21.288
P_95 19.000 6.000 4.000 10.875 5.100 25.376

SD, standard deviation; Max, maximum; Min, minimum; M, mean; Md, median; P_5, 5th
percentile; P_10, 10th percentile; P_20, 20th percentile; P_30, 30th percentile; P_50, 50th
percentile; P_70, 70th percentile; P_75, 75th percentile; P_80, 80th percentile; P_90, 90th
percentile; P_95, 95th percentile.

TABLE 4 Calibration values of the outcomes and conditions.

Thresholds

Full membership | Crossover| Full non-membership

point point point

SI 0.001 (10th percentile) 4.000

(Median)

13.700 (90th percentile)

SP 0.001 (10th percentile) | 1.120 (Mean) 4.000 (90th percentile)

SL 0.001 (10th percentile) | 0.445 (Mean) 1.000 (90th percentile)

SR 0.001 (10th percentile) | 2.129 (Mean) 8.500 (90th percentile)

MC | 0.001 (10th percentile) 0.100 3.650 (90th percentile)
(Median)

PAD | 0.001 (10th percentile) 3.579 21.288 (90th percentile)
(Median)

TABLE 5 Necessary conditions for high and low development efficiency
of postgraduate attributes.

\ High PAD | Low PAD

‘ Consistency H Coverage ‘ Consistency | Coverage
SI 0.684965 0.673975 0475727 0.596689
~SI 0590112 0.468933 0.740067 0.749657
SP 0.498192 0.720549 0.297085 0.547725
~SP 0.687294 0.434086 0.848426 0.683064
SL 0256331 0575286 0.228027 0.652355
~SL 0.845100 0.462018 0.851544 0.593435
SR 0.530805 0.855176 0.230951 0.474303
~SR 0.673701 0.407311 0.929481 0.716331
MC 0.680580 0.741992 0379751 0.527758
~MC 0.566844 0.417569 0.814349 0.764698

can explain 51.7% of the empirical cases. Moreover, the raw
coverage of the four configurations ranges between 0.141 and
0.280, which is higher than 0.10 and can thus be considered
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satisfactory (Engand Woodside, 2012). Similarly, Table 6 shows
four configurations linked to low PAD, the overall consistency and
coverage values of which are 0.938 (>0.80) and 0.704 (>0.10),
respectively. Moreover, the raw coverage of the four sufficient
conditions ranges between 0.138 and 0.632, indicating that these
conditions serve as a compelling explanation for low development
efficiency with regard to postgraduate attributes.

4.5. Robustness test

To ensure the accuracy of the results, we conducted a stability
test. First, the consistency threshold was increased from 0.75 to
0.80. Second, the PRI consistency was increased from 0.70 to 0.75.
The results were all consistent with the configuration solutions
shown in Table 6. Therefore, the configuration results obtained in
this study are robust (Greckhamer et al., 2018; Yuan et al., 2022).

5. Discussion

5.1. Configuration path of high PAD

Configuration H; (SR*MC*~SP) shows that the configuration
of scientific research ability, moral character, and a lack of social
practice is linked to high development efficiency with regard to
postgraduate attributes. The consistency is 0.989 (>0.800), and
the raw coverage is 0.280, indicating that this path can explain
approximately 28.0% of cases (Leppianen et al., 2019). The number
of example cases representing this configuration is 19. Accordingly,
compared with other conditions, strengthening scientific research
ability and moral traits is particularly important with respect to
improving the development efficiency of postgraduate attributes.

Configuration H; is consistent with studies concerning policy
and research on higher education effects, which have generally used
scientific research ability as an essential indicator of student success,
academic achievement, or the quality of graduate education
(Zajda and Rust, 2016; Van der Zanden et al, 2019). This
configuration is also consistent with the emphasis on scientific
research achievements in international/national accreditation (De
Boer et al, 2015). Furthermore, Configuration H; validates the
claim that postgraduate attributes are a multidisciplinary concept
that includes various outcomes (Wegner, 2008; Universities UK,
2015). Higher education should not only focus on imparting
knowledge (Mayhew et al., 2016) but should also include moral
education and character formation. Moral character is both the
starting point and a critical point for education (Wolf-Wendel and
Ruel, 1999; Podger et al., 2010). Therefore, higher education should
focus on cultivating students’ essential qualities and behavioral
standards, shaping students’ moral responsibilities (Shaaban, 2005;
Podger et al, 2010), and providing students with appropriate
abilities and value systems (Nucci, 1997; Corrigan et al., 2007;
Marshall et al., 2011). This approach is consistent with the
central role of moral character in improving the development
efficiency of postgraduate attributes emphasized in Configuration
H;.

Configuration Hy (SR*SI*~SL) shows that the configuration
of scientific research ability, student involvement, and a lack
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TABLE 6 Sufficient conditions for the development efficiency of postgraduate attributes.

)

Low PAD

@ LS
1

SI - . _

. & ] O O X i )
o ] X &K & ] O O o
S O o O ] 039 039 Y

e [ - by

Consistency 0.989 0.983 1.000 0.905 0.958 0.965 0.870 0.943
Raw coverage 0.280 0.277 0.141 0.268 0.632 0.138 0.142 0.158
Unique coverage 0.100 0.066 0.013 0.123 0.517 0.009 0.008 0.023
Overall solution consistency 0.936 0.938
Overall solution coverage 0.517 0.704

Black circles represent the presence of a causal condition, whereas crossed circles indicate the absence of such a causal condition. Large circles represent core conditions, whereas small circles

indicate peripheral conditions. Blank spaces indicate a state of “do not care.”

of student leadership is linked to high development efficiency
with regard to postgraduate attributes. The consistency is 0.983
(>0.800), and the raw coverage is 0.277, indicating that this
path is able to explain approximately 27.7% of cases. With
the exception of conducting scientific research, Configuration
H, highlights participation in extracurricular education such as
scientific and technological activities, cultural and sports activities,
and competitions. This path is consistent with some findings
regarding the value of extracurricular activities. For example,
extracurricular involvement helps enhance individual adaptive self-
regulation (Larson and Verma, 1999; Hansen et al., 2003; Tieu and
Pancer, 2009) and learning persistence (Allen et al., 2015), which
are helpful for scientific research (Nonis et al., 2006). Participation
in extracurricular activities can also induce positive feelings, such
as a sense of connection with others, and allow the participant
to obtain many valuable job skills or attributes, such as improved
critical thinking, leadership, and social skills (Ticu et al.,, 2010).
However, more participation in extracurricular education is not
guaranteed to be beneficial for postgraduate attribute development
due to the student’s limitations with regard to time and energy.
Previous studies have revealed that extracurricular involvement
hinders academic research (Lindsay and Paton-Saltzberg, 1994)
and that this negative effect depends on individual characteristics
and circumstances. Therefore, the task of achieving a good
balance between academic research and extracurricular activities is
challenging (Thompson et al., 2013).

(SR*~MC*SP*~SL) that the
configuration of scientific research ability, social practice,

Configuration Hj shows
and a lack of student leadership are core conditions and
that complementary non-moral character is linked to high
development efficiency with regard to postgraduate attributes.
The consistency is 1.000 (>0.800), and the raw coverage is 0.141,
indicating that this path can explain approximately 14.1% of
cases. Configuration H3 emphasizes the fact that while conducting
scientific research, graduate students should actively participate in
social practice activities associated with prosocial behaviors, such
as volunteer service and community service, the cultivation of
moral responsibility, and the improvement of their development
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efficiency and efficiency. Our findings are consistent with those
of numerous studies that have identified service learning as an
effective tool that can benefit students (Strage, 2000). For example,
participation in community service and service learning effectively
contribute to higher grades (Billig, 2004; Scales and Roehlkepartain,
2004) and academic advantages (Benson et al., 1999; Scales et al,,
2006). Service learning also has a powerful impact on students’
moral, social-cognitive, and emotional development (Batchelder
and Root, 1994; Ostrow, 1995; Eyler and Giles, 1996, Eyler and
Giles, 1999; Kendrick, 1996; Rhoads, 1997). Participation in service
learning develops students” sense of responsibility, acceptance of
diversity, and leadership skills in community work (Markus et al,
1993; Eyler and Giles, 1996; Shumer and Belbas, 1996; Brandell
and Hinck, 1997; Myers-Lipton, 1998). This situation may be due
to the fact that community service and service learning provide
opportunities for students to experience meaningful engagement
in various life settings (Hanson et al., 2003).

(MC*SI*SP*~SL) that the
configuration of student involvement, social practice, moral

Configuration Hy shows
character, and a lack of student leadership are core conditions
that are linked to high development efficiency with regard to
postgraduate attributes. The consistency is 0.905 (>0.800),
and the raw coverage is 0.268, indicating that this path can
explain approximately 26.8% of cases. Configuration Hy indicates
that when the scientific research achievements are insufficiently
outstanding, postgraduate attributes can be improved by increasing
involvement in extracurricular activities and social practices
associated with prosocial behaviors. For example, some students
actively participate in extracurricular activities because they do
not expect to make strong academic research achievements, even
though extracurricular education is not a substitute for exemplary
achievement. Nevertheless, extracurricular education encourages
the acquisition of specific skills and personal development, which
can boost employability (Thompson et al., 2013).

These four configurations of high PAD can be further refined
into two models: the output-driven model (configuration H;) and
the input-output linkage model (configurations H,, H3, and Hy).
Comparing configurations H, and H3, we find that strong student
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involvement can substitute for strong social practice in the context
of strong scientific research ability and a lack of leadership. Namely,
there is a potential substitution relationship between configurations
H, and Hj. Scientific research ability is a core condition in three
out of four paths. Therefore, scientific research ability remains
essential for improving the efficacy and development efficiency of
postgraduate attributes.

5.2. Configuration path of low PAD

(~SR*~SI*~SP) shows that in cases
featuring a lack of scientific research ability and no participation

Configuration L;

in extracurricular activities, the development efficiency of
postgraduate attributes is not high. Configuration L; exhibits a
consistency of 0.958 and a raw coverage of 0.632, showing that this
path can explain approximately 63.2% of cases. Configuration L,
(~SR*~SP*SL) shows that in cases of a lack of scientific research
ability and no social practice, even if the student leadership role
is fulfilled, the development efficiency of postgraduate attributes
is not high. Configuration L, exhibits a consistency of 0.965 and
a raw coverage of 0.138, indicating that this path can explain
approximately 13.8% of cases. A total of nine example cases
represent this configuration. Configuration L3 (~SR*~SI*SL)
shows that in cases of a lack of scientific research ability and
no engagement in extracurricular activities, even if the student
leadership role is fulfilled, the development efficiency of the
postgraduate attribute is not high. Configuration L3 exhibits a
consistency of 0.870 and a raw coverage of 0.142, indicating that
this path can explain approximately 14.2% of cases. Configuration
Ly (~SR*~MC*SL) shows that in cases of a lack of scientific
research ability and no outstanding achievements in moral
education, even if the student leadership role is fulfilled, the
development efficiency of the postgraduate attribute is not
high. Configuration L4 exhibits a consistency of 0.943 and a raw
coverage of 0.158, showing that this path can explain approximately
15.8% of cases.

Comparing the coverages of the four configurations for low
PAD discussed above, we find that configuration L; exhibits the
highest coverage, explaining 63.2% of cases. That is, more than half
of cases emerge because path L; inhibits the development efficiency
of postgraduate attributes. Similarly, comparing configurations
L, and L3, we find that weak social practice and weak student
involvement can be substituted for each other in a context featuring
weak scientific research ability and strong student leadership.
Namely, there is a potential substitution relationship between
configurations H, and Hj3. In addition, it is worth noting that the
lack of scientific research ability is a core condition in all four
paths leading to the low development efficiency of postgraduate
attributes, which is consistent with Section 4.3 Necessity Analyses.

6.1. Findings

In this paper, a theoretical framework of input, environment,
and output is established to evaluate the influence of extracurricular
education with Chinese characteristics on postgraduate attributes
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via involvement, leadership, social practice, moral psychology
character and research ability. To gauge the developmental
efficiency of this education, we employ DEA- and fsQCA-
based methods to examine various causal conditions that can
enhance or obstruct postgraduate attribute development. The
main findings of the study are summarized as follows: Firstly,
extracurricular education with Chinese characteristics is somewhat
effective in promoting postgraduate attribute development, but
this efficacy is relatively modest (efficiency mean = 62.15%;
50.6% of sample attained strong DEA-efficiency), and requires
improvement. Secondly, our results show that four configurations
consistently result in high developmental efficiency of postgraduate
attributes. Students participating in extracurricular education in
an environment characterized by excellent research achievement
and moral psychology attributes showed the highest developmental
efficiency; while academic achievement or moral award that are
insufficiently outstanding, active involvement in extracurricular
activities or social practice with prosocial behavior, are also
associated with high developmental efficiency. This highlights
the fact that participating in extracurricular activities or social
practice can provide students with valuable learning opportunities
and benefit them in many ways, including developing leadership,
responsibility, and social skills. Furthermore, strong student
involvement and strong social practice can serve as substitutes
for each other in a context featuring strong research ability
and a lack of leadership, suggesting that students should be
strategic in their investment of time and energy in academic
research and extracurricular education. Lastly, our research reveals
an asymmetric causal relationship between the high and low
developmental efficiency paths, indicating that conditions affecting
postgraduate attribute development exhibit multiple concurrencies
( 5

supported except Hypothesis 3.

). All hypotheses are

6.2. Implications and limitations

The four configurations consistently linked to the high
development efficiency of postgraduate attributes can be refined
into the output-driven model (configuration H;) and the input-
output linkage model (configurations H,, Hs3, and Hy), thus
indicating that postgraduate attribute development is output-
oriented from the perspective of students. The input-output
linkage model can explain 68.6% of cases, suggesting that
graduate education should combine extracurricular education
and academic research to promote the postgraduate attribute
development. Classroom and laboratory learning should be linked
with extracurricular activities and social practice. In addition, given
the importance of scientific research ability and the substitutability
between strong student involvement and strong social practice,
education policy-makers should remind postgraduates to allocate
time and energy efficiently.

However, there are several limitations to this study that must
be acknowledged. Firstly, the sample size is limited, and the
participants are drawn from a science and engineering school at
a double first-class university in China. Thus, the generalizability
of the conclusions is limited. Future research should explore
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data drawn from other countries or regions and compare
our findings with those of other studies. Secondly, this study
is based on students’ perspectives, and other factors such
as the extra support and services provided by universities
and schools may lead to different outcomes. Thus, future
research should look at this issue from the perspective
of schools or universities. Lastly, this study is based on
cross-sectional research data collected from scholarship
applications during postgraduates’ final year of education.
However, postgraduate attribute development is a dynamic
process, and longitudinal tracking should be adopted in

future research.
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Movement and physical activity (MoPA) is critical for children’s development and
health. This study aimed to explore early childhood education and care (ECEC)
educators’ reported frequency of implemented gross motor and physical activities
(MoPA) among children in ECEC, as well as the educators’ reported personal
physical activity (PA) levels in leisure time. A cross-sectional survey was performed
in 68 preschools in southern Sweden. Data were obtained from questionnaires
completed by 359 ECEC educators. The participation rate was 61%. About two
thirds offered MoPA once a week or more seldom, while one quarter offered
MoPA at least every other day. Educators who reported personal PA three times or
more per week, offered MoPA for the children at least every other day to a higher
extent (37%) compared to colleagues who reported personal PA once or twice a
week (26%) or colleagues who reported that they were never or seldom active
(18%) (p =0.034). The results from multiple logistic regression analysis showed
that reported implemented MoPA among children in ECEC was significantly
associated with the educators’ perceptions that free play improved children’s
gross motor skills (OR 2.7), the educators’ perceptions of needed curricular
guidelines for MoPA (OR 2.1), the educators’ own leisure PA level (OR 2.0) and
the educators’ perceptions that adequate gross motor skills were not learned
at home (OR 0.4). Teacher-led MoPA occurs sparingly during the preschool day
and the teachers believe that the children get sufficient MoPA in free play. The
children are expected to develop their motor skills to a sufficient extent during
the short moments of offered outdoor play. Teachers who are physically active in
their leisure-time seem to offer gross motor training for the children to a higher
extent than less active or inactive colleagues.

early childhood, motor skills, motor development, physical activity, teacher led activity,
free play

1. Introduction

The 21st century has seen steady growth in early childhood education and care (ECEC) to
support parents with young children’s education and care (Cohen and Korintus, 2017), and
ECEC is the first step into the formal education system (Brostrom et al., 2018). In 2021, 86% of
children of preschool age (1-5 years) in Sweden participated in ECEC. On average, children
spent 31h a week in ECEC (Skolverket, 2021).
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As most children spend a large proportion of their waking
hours in ECEC, the educators are important for promoting,
teaching, and modeling children’s physical activity (PA) (Mavilidi
et al., 2021), which in turn is important for children’s motor
development and to ensure they have the daily recommended
PA. Early childhood development lays the foundation for a lifetime’s
mental and physical health, education, labor market productivity,
and well-being (Shonkoff, 2014; Richter et al., 2020). PA offers
significant physical health benefits in children, and prevents chronic
diseases such as cardiovascular disease, diabetes, or osteoporosis
later in life (Carson et al., 2017). Moreover, there seems to be a
significant association between PA and cognitive and academic
performance in children. PA improve physical self-perceptions and
enhance self-esteem, which seem to be mechanisms that affect
cognitive and mental health in children (Lubans et al., 2016).
Activities with physical exertion (high intensity) seem to have the
strongest effects on cognition, specifically on executive functions
(Vorkapic et al., 2021).

Participation in PA among children under the age of five has
declined globally in recent years, while childhood obesity is,
worryingly, increasing (World Health Organization, 2019). The WHO
recommends at least 180 min of PA per day at any intensity level,
including at least 60 min of moderate-to-vigorous physical activity
(MVPA), and reduced time sitting for children under the age of 5 years
(World Health Organization, 2019). ECEC is regulated by governing
documents for example in law and curriculum. The responsibility to
organize pedagogical activities to promote the principles stated in the
curriculum lies with the educators, yet specific pedagogical methods
are not identified in the curriculum (Finarsdottir et al., 2015). MoPA
was found to have a low priority, to varying degrees, in the ECEC
policies enacted by Nordic countries, and the guidance provided to
educators and stakeholders therein was inexplicit (Sollerhed et al.,
2021), which may mean that educators do not implement MoPA for
young children in ECEC.

Fundamental Movement Skills (FMS), defined as basic learned
movement patterns, which include gross motor skills such as stability,
locomotor skills, and object control (Barnett Lai et al., 2016), are vital
for motor development in children (Eddy et al., 2019). The FMS can
be regarded as building blocks for movement and are essential for
learning more complex skills (Clark and Metcalf, 2002), which in turn
may lead to higher PA levels (Hardy et al., 2010a; Lubans et al., 2010),
especially in MVPA (Williams et al., 2008).

Various types of teachers’ strategies and qualifications to handle
MoPA have been identified in studies as well as MoPA-related
outcomes among children (Mak et al., 2021). Teacher training in
MOoPA practice is essential to deliver adequate MoPA for children in
ECEC (Vanderloo et al., 2014; Mavilidi et al., 2021). The ECEC
educators meet children who are in a period of rapid brain
development, growth, and motor development (Shonkofl, 2014), a
period when also healthy behaviors are established (Ward et al., 2010).
ECEC educators are agents who create conditions for children’s
learning in preschool practice (Dalli et al., 2012). This includes the
teaching of adequate MoPA, which is essential for MVPA levels
(Barnett Lai et al., 2016). Adequate teacher led programs have been
shown to have the potential to improve motor skills in young children
(Adams et al., 2009; Hardy et al., 2010b; Van Cauwenberghe et al.,
2013). An adequate education in teaching MoPA is important. Teacher
training could positively influence perceptions and attitudes to
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increase the professional educator’s perceived competence when
implementing PE in ECEC (Soini et al., 2021).

Parents often think that children are highly active in preschool,
and thus offer few opportunities for MoPA at home (Pate et al., 2008),
but children were observed to be physically inactive during most of
their time in ECEC, and physically active in MVPA only 2-3% of the
time (Pate et al., 2008; Soini et al., 2014). Sedentary time has been
shown to be high in ECEC (Reilly, 2010). Another study showed that
mean MVPA in preschool children was about 16 min per day. It takes
at least twice that amount to achieve the positive effects of bone
mineralization (Raustorp et al., 2012).

The social and physical environment in ECEC has an important
influence on children’s MoPA (Brown et al., 20092). The educators are
role models, and they need adequate competence in MoPA to provide
opportunities for children to learn motor skills. Children’s motor skills
have been shown to lead to better immediate and long-term health
and education outcomes (Shonkoff, 2014). The educators’ behavior
and attitudes are the least studied correlates when it comes to
correlates of children's MoPA and/or sedentary behavior in ECEC
(Tonge et al., 2016).

Therefore, the aim of this study was to explore ECEC educators’
reported frequency of implemented gross motor and physical activities
(MoPA) among children in ECEC during the preschool day, their
opinions about learning situations for motor skills in ECEC, as well as
the educators’ reported personal PA levels in leisure time. Additional
aims were to explore the educators’ perceived competence level to
teach MoPA and how they perceived the occurrence of guidelines for
MoPA in the policy documents for ECEC.

2. Methods and materials
2.1. Participants

The study took place in 68 preschools in southern Sweden. The
sample represented preschools from the countryside and mid-size
municipalities. The preschool units consisted of both mixed and single
age groups. On average, teacher-child ratios were 1:5 with ranges of
1:3 to 1:8. Three hundred fifty-nine in-service ECEC educators
completed the self-report questionnaire (response rate 61%). The
participants (aged 20-65 years old) worked as educators in ECEC and
were either preschool teachers or day-care attendants. About half of
all ECEC employees in Sweden are preschool teachers that have
3.5years of university training and the other half are day-care
attendants who have upper-secondary qualifications (Sandberg and
Ottosson, 2010).

2.2. The survey

A questionnaire was distributed to individual ECEC educators
to obtain statistically useful information about their experiences
and perceptions about MoPA. A literature search did not show any
previous studies related to MoPA in ECEC in Sweden and
therefore the questions of the current questionnaire were
developed by the research group specifically for the aim of this
study. The questions in the questionnaire were developed from the
perspective of content in the curriculum for ECEC, completed
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with questions about PA behavior that have been used in other
studies (Sollerhed, 2006). The questionnaire was piloted with 47
preservice teachers in ECTE outside the study before it was used
in the actual survey. The questionnaire consisted of either
multiple-choice questions or Likert scale questions. The questions
were distributed in three parts: (1) Participants’ background
information; (2) Participants’ experiences and perceptions of their
own PA behavior; (3) Participants’ experiences and perceptions of
MoPA in ECEC. Participants were asked to evaluate their
experiences and perceptions of different activities and aspects in
ECEC on a scale from 1=completely disagree to 4 =completely
agree. The teachers’ perception of children’s MoPA at home was
also investigated in a similar Likert scale question. The data
collection was performed at each preschool and the participants
filled in the survey on paper individually in connection to their
working day.

2.3. Statistical analysis

SPSS Statistics version 28 software was used to carry out both
descriptive and analytical statistics. Data were first analyzed using
descriptive statistics with frequencies and percentages. Secondly,
Chi-square tests were used to investigate any associations between the
frequency of implemented gross motor teaching in the preschools and
the independent variables of educators’ personal MVPA, perceived
education level in MoPA, perceived competence to teach MoPA,

10.3389/fpsyg.2023.1221566

perceptions of children’s learned motor skills at home, at preschool
and in free play, perceptions of the actual curriculum, wish for
guidelines for MoPA, and enjoyment of teaching MoPA.

Finally, multiple logistic regression analysis was conducted to
examine any association between the described independent variables
and the likelihood of reported implemented gross motor teaching
among children in the preschool. The rationale for using a logistic
regression analysis is that it allows us to see the effects of variables after
adjusting for other variables. This helps us to see and verify if the
associations seen in the bivariate analysis are due to the influence of
other variables. The method “enter” was used in the logistic regression
analysis, which is a procedure for variable selection in which all
independent variables are entered in a single step. The assumption of
absence of multicollinearity was examined among the variables by
calculating variance inflation factors (Menard, 2010). The responses
in dependent and independent variables were collapsed and
dichotomized before the multiple logistic regression analyses. The
coding and dichotomizing of response options are shown in Table 1.
The significance level was set at p <0.05.

2.4. Ethical consideration

The study was conducted following the ethical principles for
research involving human subjects, and all procedures were in
accordance with the Declaration of Helsinki and the Swedish law on
research ethics (SFS:2003:460). Ethical review application was

TABLE 1 Dichotomized variables included in the logistic regression with reported frequency of implemented gross motor skills training as the

dependent variable.

Item

Response options

Dichotomization

Reported personal PA
“How often do you exercise in your free time for at least half an

hour so that you become short of breath and sweaty?”

7 categories

Never (1) — >4 times/week (7)

PA >3 times/week (6-7)
PA 2 times or less/week (1-5)

Adequate MoPA in free play

“Children learn adequate gross motor skills in free play.”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Adequate MoPA at home

“Children learn adequate gross motor skills at home?”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Adequate MoPA learning in ECEC
“Children learn adequate motor skills through organized teaching

in preschool”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Curriculum supportive for MoPA
“The curriculum provides sufficient support for gross motor

training in preschool.”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Adequate competence for MoPA teaching
“I have adequate competence to lead and teach gross motor skills

training?”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Adequate education for MoPA teaching
“I have an adequate education for work with gross motor skills

teaching”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Guidelines for MoPA in ECEC
“I am positive towards guidelines for adequate gross motor

training for children in preschool.”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)

Enjoy teaching MoPA

“I enjoy and find pleasure in teaching children gross motor skills.”

4 categories

Totally agree (1) — Totally disagree (4)

Totally agree (1)

Disagree to some extent or totally disagree (2-4)
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approved by the Regional Ethical Review Committee in Lund
(Dnr:2017/555). The participants were informed about the study, their
voluntary status, and confidentiality, and informed written consent
was obtained from all participants.

3. Results

As shown in Table 2, about one quarter of the educators reported
that they offered gross motor skills training for the children every
other day or every day, while about two thirds of the educators
reported that they offered gross motor training once a week or more
seldom. About a fifth of the educators reported that they offered
MVPA every other day or every day, while four fifths reported MVPA
once a week or more seldom. The reported personal level of MVPA
differed between the educators. About 30 percent of the educators
reported MVPA very seldom or never, while about 40 percent reported
regular MVPA once or twice a week and about 30 percent reported
MVPA three or more times a week (Table 2).

The results of the bivariate analyses between reported
implemented gross motor training in preschool and different variables
are shown in Table 3. The results showed significant associations
between the educators’ reported personal MVPA in leisure time and
the reported frequency of allocated gross motor training for the
children in the preschool. The educators who reported MVPA three
times or more per week, reported that they offered gross motor
training for the children at least every other day to a higher extent
(37%) compared to colleagues who reported personal MVPA once or
twice a week (26%) or colleagues who reported they were never or
seldom active (18%) (p=0.034). There was also a significant
association between the educators’ opinion that children learn
sufficient gross motor skills in free play and the reported frequency of
allocated gross motor training (p <0.001) (Table 3).

The results from the multiple logistic regression analysis showed
that reported implemented gross motor training among children in
the preschool was significantly associated with the educators’
perception that free play improved children’s gross motor skills
adequately (OR 2.7; CI 1.3-5.5), the educators’ perceptions of needed
guidelines for MoPA in the ECEC curriculum (OR 2.1; CI 1.1-4.1),
the educators’ reported personal leisure PA level (OR 2.0; CI 1.9-3.8)
and the educators’ perception that adequate gross motor skills were
not learned at home (OR 0.4; CI 0.2-0.9) (Table 4).

4. Discussion

The findings of our study among 359 ECEC educators, revealed
that about two thirds of them reported that they offered organized
MoPA sessions once a week or more seldom, while less than one fifth
of the educators offered MoPA daily for the children. The question is
why few occasions are offered in general. The answer seems to
be multifactorial and complex. Other studies have shown different
explanations for barriers to incorporating MoPA in ECEC. One
explanation was shown to be the desire for educators to favor work for
academic schooling over MoPA training (Reilly, 2010). Another
explanation could be the educators’ lack of competence to teach
MoPA. It has been shown in other studies that it could be due to the
educators’ personal attitudes and self-efficacy in MoPA-related issues
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(Parks et al., 2007; Copeland et al., 2012; Webster et al., 2015), as well
as insufficient pedagogical content knowledge to teach MoPA, fear of
injury and their own low fitness levels (Sollerhed, 2023). Educators’
insufficient understanding of the value and benefits of MoPA, which
contribute to overall development, including cognitive and academic
achievements (Lu and Montague, 2016) also affects the
implemented MoPA.

The playground and the outdoor environment, including
spending time outdoors, are often pointed out as crucial for children’s
MoPA (Bower et al,, 2008), especially if the educators are asked about
prerequisites for MoPA. The effects of educators’ underlying attitudes
about MoPA and actions are seldom pointed out, especially not by the
educators themselves. Individual educators make daily decisions
about when and how MoPA should be integrated or denied for
children in ECEC. The policy documents regulate ECEC activities and
should guide educators in their work. MoPA was shown to be of low
priority in the ECEC policies, and the governmental guidance
provided to educators and stakeholders therein is inexplicit (Sollerhed
et al, 2021), which can increase the impact from the educator’s
attitudes, perceived competence and habitus. The importance of
educators’ behaviors toward children’s MoPA, including positive or
negative prompts and modeling, has been shown to be vital (Brown
et al., 2009b).

In our study, it was shown that the educators’ statements that
children learned motor skills sufficiently through free play in ECEC was
associated with the reported level of implementation of MoPA. The
educators can act either as facilitators for or barriers to children’s motor
development. This cannot be ignored from a public health perspective.
Children spend a significant amount of their waking hours in ECEC,
and educators are key players in shaping young childrens active
behavior, which is important not only for children’s actual development
but also for lifelong healthy behavior. According to the ECEC educators’
answers in the questionnaire, the likelihood for reported implemented
MoPA at least every other day was almost three times higher when the
educators perceived that the children learned motor skills in free play.
It can thus be interpreted that the implemented MoPA was usually in
the form of free play and not in the form of intentional teacher-led
activity. Free play might offer efficient MoPA for the children, but it is
not a guarantee. If the children have access to an enriching play area,
they might choose to be physically active, and the free play might give
the children the possibility to develop motor skills and endurance
capacity. On the other hand, children can choose to do sedentary
activities instead and exclude MoPA and learning motor skills in the free
play period. In short, free play does not guarantee the effects of MoPA
and therefore it is important to have adequately led MoPA sessions to
ensure that all children get a chance to develop FMS. Besides general
motor development, in terms of health, the importance of increased PA
for influencing children’s (0-5years) adiposity, bone density and
cardiometabolic factors must be emphasized (Timmons et al., 2012).

Several studies have shown that children generally spend less than
50 percent of a free play period in ECEC participating in MoPA
(Verstraete et al, 2006), especially when the restrictions are
comprehensive to exclude any risks. Structured and intentional MoPA
sessions have been shown to substantially increase the total amount of
children’s PA in comparison with the amount in free play (Frank et al.,
2018), as well as to enhance the FMS (Barnett Lai et al., 2016). The reason
for the educators’ strong beliefs that children are highly active in MoPA
in free play and their choice to often let the children have free play
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TABLE 2 Distribution of ECEC educators’ answers to questions and statements in the questionnaire.

10.3389/fpsyg.2023.1221566

Item Options Frequency n (%)
Planned gross motor training Every day 57 (16.9)
“How often does planned teacher led gross motor training occur in your preschool?” Every other day 37(10.9)
Once a week 185 (54.7)
More seldom than once a week 59 (17.5)
Planned MVPA Every day 39(11.7)
“How often does planned MVPA occur in your preschool?” Every other day 30 (9.0)
Once a week 160 (48.2)
More seldom than once a week 100 (30.1)
Spent time outdoor Every day 346 (98.9)
“How often do the children spend time outdoors?” Every other day 2(0.6)
Once a week 2(0.6)
More seldom than once a week -
Walking a little longer distance Every day 11 (3.2)
“How often does the group of children walk a longer distance?” Every other day 38 (11.1)
Once a week 202 (59.2)
More seldom than once a week 90 (26.5)
Categories of staff members Day-care attendant 107 (30.2)
“What is your highest education?” Preschool teacher 206 (58.2)
Other 41 (11.6)
Reported personal PA Never 10 (2.8)
“How often do you exercise in your free time for at least half an hour so that you become A few times a year 23 (6.4)
short of breath and sweaty?” A few times a month 66 (18.6)
Regularly once a week 59 (16.5)
Regularly twice a week 84 (23.5)
Regularly three times a week 71 (19.9)
Regularly four times or more a week 44 (12.3)
Adequate MoPA in free play Totally agree 218 (62.3)
“Children learn adequate gross motor skills in free play.” Partially agree 128 (36.6)
Partially disagree 2(0.6)
Totally disagree 2(0.6)
Adequate MoPA at home Totally agree 58 (17.7)
“Children learn adequate gross motor skills at home?” Partially agree 214 (65.2)
Partially disagree 52 (15.9)
Totally disagree 4(1.2)
Adequate MoPA learning in ECEC Totally agree 214 (61.3)
“Children learn adequate motor skills through organized teaching in preschool” Partially agree 127 (36.4)
Partially disagree 7 (2.0)
Totally disagree 1(0.3)
Curriculum supportive for MoPA Totally agree 99 (29.5)
“The curriculum provides sufficient support for gross motor training in preschool” Partially agree 176 (52.4)
Partially disagree 51 (15.2)
Totally disagree 10 (3.0)
Adequate competence for MoPA teaching Totally agree 223 (64.1)
“I have adequate competence to lead and teach gross motor skills training.” Partially agree 118 (33.9)
Partially disagree 6(1.7)
Totally disagree 1(0.3)
Adequate education for MoPA teaching Totally agree 90 (28.7)
“T have an adequate education for work with gross motor skills teaching” Partially agree 135 (43.0)
Partially disagree 72 (22.9)
Totally disagree 17 (5.4)
Guidelines for MoPA in ECEC Totally agree 189 (54.8)
“I am positive towards guidelines for adequate gross motor training for children in Partially agree 133 (38.6)
preschool” Partially disagree 19 (5.5)
Totally disagree 4(1.2)
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TABLE 3 Relationship between ECEC educators’ reported frequency of gross motor training in ECEC and reported personal PA, and opinions about

MoPA.
Gross motor Gross motor training  Gross motor training once P-value*
training every day every other day a week or more seldom
Reported personal PA (%)
3 times or more/week 20.4 16.8 62.8 0.034
1-2 times/week 16.8 9.5 73.7
Seldom or never 12.5 5.7 81.8
Adequate MoPA in free play (%)
Agree 223 11.0 66.7 <0.001
Disagree 5.5 11.2 80.3
Adequate MoPA at home (%)
Agree 14.0 7.0 78.9 0.597
Disagree 15.2 11.3 73.5
Adequate MoPA learning in ECEC (%)
Agree 18.0 122 69.8 0.241
Disagree 12.5 9.4 78.1
Adequate competence for MoPA teaching (%)
Agree 20.1 11.0 68.9 0.061
Disagree 10.4 9.6 80.0
Adequate education for MoPA teaching (%)
Agree 18.0 11.2 70.8 0.721
Disagree 15.0 9.8 752
Guidelines for MoPA in ECEC (%)
Agree 17.6 12.2 70.2 0.241
Disagree 14.2 8.8 77.0
Enjoy teaching MoPA (%)
Agree 18.9 12.4 68.7 0.068
Disagree 12.2 6.8 81.0

*Chi-square test. P-value in bold when significant.

instead of various teacher-led MoPA is unclear, but is probably related to
their perceived insufficient competence to lead and instruct MoPA
(Sollerhed, 2023), but may also be associated with indolence. In children’s
free play, the educators often take the position of an inactive supervisor
(Tandon et al,, 2018), which might be perceived as a more convenient
task compared to the position as an instructor with the responsibility to
teach the children different techniques in MoPA. The educators may use
free play perfunctorily and take the easiest way with the least energy-
demanding effort for themselves. Adequate educator-led programs have
the potential to improve motor skills in young children (Adams et al,,
2009; Hardy et al., 2010b; Van Cauwenberghe et al., 2013), which
assumes that the educators are more actively participating in the
activities and are not just supervising them. Also the intensity of PA
among the children heightens during teacher led FMS practice, especially
when involving locomotor skills (Cliff et al., 2009; Kain et al., 2018).

In free play, children are given access to certain areas in the
environment with or without restrictions. The educators are the
gatekeepers to available play areas and maintainers of restrictions.
There is a strong belief that children should be kept as safe as possible,
and the increasing focus on safety affects restrictions on children’s
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freedom and possibility to develop motor skills in the play area.
Outdoor play may offer great opportunities for children to use natural
elements and may involve challenges, heights, and speed, including
exploring the environment and taking risks.

As risky play is associated with injury it is highly limited with
subsequent limited MoPA training (Brussoni et al., 2012, 2015; Bento
and Dias, 2017). Risks of injury must be considered in ECEC, but the
children’s living conditions must not be de-risked to the extent that
they do not learn to develop their own risk assessment, which is a
normal part of childhood and development (Wyver et al., 2010;
Tremblay et al., 2015). In ECEC, children are under adult supervision
most of the time and the adults frequently decide what children are
allowed to do and where they are allowed to play (Kyttd, 2004). Thus,
preschoolers are under the influence of the preferences and fears of
the educators. Adult-imposed restrictions on risk-taking in free play
and MoPA restrictions are often justified for safety reasons (Brussoni
etal., 2015), with children being banned from a variety of experiences
of MoPA and from accessing forbidden areas (Thomson, 2014). The
reason behind heightened sensitivity to risk in children’s play is a
fundamental professional dilemma experienced by practitioners on
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TABLE 4 Variables associated with the educators’ reported gross motor teaching in a multiple logistic regression analysis (n = 348-359).

Variable B 3 X2 px OR 95% Cl

Reported personal PA 0.709 0.318 4.958 0.026 2.03 1.089-3.794
Adequate MoPA in free play 0.990 0.368 7.226 0.007 2.693 1.308-5.544
Adequate MoPA at home —0.918 0.425 4.660 0.031 0.399 0.174-0.919
Adequate MoPA learning in ECEC 0.396 0.342 1.339 0.247 1.486 0.760-2.905
Curriculum supportive for MoPA —0.228 0.359 0.403 0.525 0.796 0.394-1.608
Adequate competence for MoPA 0.240 0.384 0.391 0.532 1.272 0.599-2.700
teaching

Adequate education for MoPA —0.017 0.350 0.002 0.962 0.983 0.496-1.951
teaching

Guidelines for MoPA in ECEC 0.730 0.346 4.444 0.035 2.075 1.053-4.091
Enjoy teaching MoPA 0.032 0.398 0.007 0.935 1.003 0.474-2.252

*#P-value in bold when significant. y*(8) =273.24, p <0.001, Hosmer-Lemeshow, p =0.414, Nagelkerke R* =0.125. Variance Inflation Factors (VIFs) were calculated to detect the presence of
multicollinearity between independent variables. All independent variables in the regression model have VIFs of 1.01-1.06.

a day-to-day basis. There is a dilemma in dealing with children’s
safety; on the one hand, it is important that the children do not suffer
acute injuries, but on the other hand, it is important not to prevent
the children’s participation and exploration in MoPA, which can
affect their motor and physical development negatively in the longer
term. Thus, daily practice is fraught with conflicting priorities
between safety and development imperatives. The educators should
be encouraged to allow children to experience risk in their play by
evaluating the developmental benefits of risk-taking and by having
increased awareness of the value of risk-taking (Sandseter, 2014).
While the fear of injuries prevents MoPA in general, perceived lack
of sufficient pedagogical content knowledge in MoPA prevents
intentional MoPA sessions where FMS is trained (Sollerhed, 2022).

In our study, a high percentage of the educators were convinced
that the children learned adequate motor skills in free play in ECEC,
while far fewer were convinced that children learned adequate motor
skills at home. As children engage in free play both in the preschool
context and at home this seems to be a paradox. The study cannot
explain this discrepancy.

An association between the educator’s reported personal PA level
and the reported frequency of implemented MoPA for the children
in ECEC was shown. The educators’ own interest in PA seems to
be an important determinant of the possibility for children’s MoPA
in ECEC. About one third of the participating educators in our study
reported that they were physically active in their leisure time. The
likelihood that intentional MoPA would be implemented for the
children in ECEC was doubled if the educator reported personal PA
in their own leisure time. Educators’ beliefs and experiences of their
own PA could thus be seen as a possible explanation for integrated
MoPA among children. It is positive that these physically active
educators implement MoPA sessions for the children in ECEC, but
on the other hand, it could be questioned if the occurrence of MoPA
among children is due to educators’ personal attitudes. Many
teachers value MoPA but lack confidence to teach it. Teachers may
believe in the benefits of PA, but would rather teach other subjects
(McBride et al., 2002; Morgan and Hansen, 2008).

Interestingly, educators’ own experiences and perceptions about
PA seem to be determinants for promotion and teaching of MoPA in
children in ECEC, despite existing curriculum. The educators’
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actions are not always performed in accordance with the curriculum,
which is the governmental guidance provided to educators. Human
behavior and actions are not performed in accordance with rules, but
are often based on mental states, such as beliefs, attitudes, desires,
goals and intentions (Gibbs, 2001), and also in habitus and ingrained
habits (Bourdieu, 2017). MoPA should be legitimized and
implemented from the perspective of children’s development
irrespective of educators’ own past experiences and habitus for
PA. The educators’ wish for clearer guidelines for MoPA in the
curriculum for ECEC was significantly associated with the reported
implemented teacher led MoPA. The educators perceived that MoPA
was insufficiently and vaguely mentioned in the curriculum, and
they wished for more explicit guidance through the curriculum.
MoPA was shown to be of low priority in the ECEC curricula
(Sollerhed et al., 2021), which strengthened the educators’ reflections.
The strengths of this study are worth mentioning, but also the
limits. The study had a relatively large sample size, and the response rate
was acceptable. However, a skewness in the positive direction could
be noted. The survey may have attracted those educators interested in
MoPA while those who felt resistance toward MoPA did not participate
to the same level. Despite a sense of being skewed in a positive direction,
the results showed that MoPA seems to occur sparingly in ECEC and
seems to depend on the teachers’ benevolence and self-interest. The
study was a cross-sectional survey and was unable to establish causality.
As aliterature search did not show any previous studies related to MoPA
in ECEC in Sweden the questions in the questionnaire were developed
by the research group, which can be seen as a weakness. The questions
were developed on basis of the perspective of the content in the
curriculum for ECEC, which could be seen as a strength. The PA was
self-reported and not objectively measured, which is another limitation.
The questions about reported PA have been used in several studies
before and have shown to have acceptable validation. The questionnaire
was piloted outside the study before it was used in the actual survey.

5. Conclusion

The teacher led MoPA seem to occur sparingly during the
preschool day and the educators believe that the children get sufficient
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PA and develop adequately the gross motor skills in free play. The
children are expected to develop their gross motor skills adequately
during the short moments of offered outdoor play. Educators who
report that they are physically active in PA three times or more per
week in their leisure-time seem to offer gross motor training for the
children to a higher extent than less active or inactive colleagues. Thus,
educators’ own experiences and perceptions about PA seem to
be determinants for promotion and teaching MoPA in ECEC.
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Strengthening the professional capacity building for kindergarten teachers
is crucial for improving the quality of kindergarten education and promoting
children’s development. In order to explore the impact of the quality of professional
capacity building for kindergarten teachers and kindergarten language education
activities quality on children’s language development, a study was conducted.
A total of 1,584 children from 90 kindergartens in 5 provinces in China were
randomly selected as research participants. Utilizing an independent sample
t-test and correlation analysis (with SPSS 26.0 as the tool), the study analyzed
the disparities in the professional capacity building for kindergarten teachers
of different types, kindergarten language education activities quality, and the
children’s language developmental levels, as well as the interrelationships among
these factors. A multilevel structural equation model (using MPLUS 8.3 as the
tool) was employed to analyze the mediating role that the kindergarten language
education activities quality plays between the quality of professional capacity
building for kindergarten teachers and children’s language development levels.
The results indicate that children in public kindergartens demonstrate significantly
higher language development levels than those in private kindergartens. A
positive correlation exists between the quality of professional capacity building
for kindergarten teachers, kindergarten language education activities quality
and children’s language development levels. Furthermore, kindergarten
language education activities quality shows partial mediating effects on the
relationship between them. These findings highlight the need to enhance the
quality of education in private kindergartens, reduce the disparities in language
development levels between private and public kindergartens, and reinforce the
quality of professional capacity building for kindergarten teachers to provide
effective support for children’s language development. Ultimately, the study
suggests concentrating on the organization and implementation of kindergarten
language education activities as a means of evaluating the quality of professional
capacity building for kindergarten teachers.

children’s language development level, quality of professional capacity building for
kindergarten teachers, kindergarten language education activities quality, teacher
training, preschool education reform
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1. Introduction

Strengthening teacher professional development is a key step
towards implementing the connotation construction and achieving
high-quality development in preschool education in China. Since
2010, China has issued a series of policy documents that provide
specific opinions and requirements on how to build the kindergarten
teacher workforce. In 2012, the Ministry of Education issued the
Standards for (Trial

Implementation),” which positioned “ability as the priority” as one of

“Professional Kindergarten Teachers
the basic principles that kindergarten teachers must adhere to
(Ministry of Education of the People’s Republic of China, 2012). In
2018, the Central Committee of the Communist Party of China and
the State Council issued the “Opinions on Deepening the Reform of
Teacher Development in the New Era,” which emphasized the need to
effectively enhance the professional childcare and education skills of
kindergarten teachers (The State Council of the CPC Central
Committee, 2018). In 2022, the Ministry of Education issued a notice
on the “Guidelines for Evaluating the Quality of Preschool Care and
Education,” which included key indicators for evaluating the teacher
workforce such as professional development, staffing, professional
ethics, and incentive mechanisms, with the aim of strengthening the
ethical work of kindergarten teachers and emphasizing their
professional development (Ministry of Education of the Peoples
Republic of China, 2022). It is evident that China is currently
emphasizing the professional development of kindergarten teachers,
focusing on improving their professionalization level, and promoting
the in-depth development of preschool education reform.

The developmental status of children is an important indicator for
measuring the quality of professional capacity building of kindergarten
teachers and the success of preschool education reform (Hong and
Pang, 2006; Li et al., 2021). Against the backdrop of China’s emphasis
on the quality of professional capacity building for kindergarten
teachers, it is a highly concerning issue for policy makers and
researchers to explore whether the quality of professional capacity
building for kindergarten teachers can promote children’s development
and to what extent. The main approaches to professional capacity
building for kindergarten teachers include teacher training, teaching
and research activities, incentives and evaluation, and autonomous
development (Xiao and Hu, 2007; Wang, 2011; Xu and Yun, 2013; Sun
and Zhang, 2019). Currently, there have been some empirical studies
abroad exploring the relationship between teacher training and child
development. A meta-analysis study on the impact of teacher
professional development program quality on child development
suggests that teacher training has a significant effect on both teacher
professional growth and child development (Egert et al., 2018). Teacher
training and support in building intimate teacher-child relationships
can maximize children’s readiness for learning by promoting social/
emotional, behavioral, cognitive, and physical health development
(Smith and Glass, 2019). When innovative methods such as after-
school consultation, online face-to-face guidance or supervision are
used to train teachers, it can effectively improve the quality of the
course implementation process and promote the early math skills of
preschool children (Domitrovich et al., 2009; Kinzie et al.,, 2014).
Compared with teachers who did not receive professional development
programs, those who received project training made significant overall
progress in teacher-student communication (Wasik et al., 2006) and
were better able to plan and think of appropriate professional measures
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to support children’s language development (Michel et al., 2014).
Children who interacted with teachers participating in professional
development programs were more efficient in language and used more
complex language than those who interacted with teachers using
traditional methods (Piasta et al., 2012), and their knowledge of
grammar and letters was also expanded (Cabell et al., 2011). Increasing
expenditure on kindergarten teacher training is an effective measure
to improve the quality of the education process and has a positive
impact on children’s development and learning (Hu et al., 2017).
However, some studies have suggested that there is no relationship
between teacher training and child development (Lin and Magnuson,
2018). This may be due to the fact that teacher training has not
provided teachers with the necessary knowledge and skills to promote
child development (Hyson et al., 2009). Another possible reason is that
in low-income social environments, due to limited educational
resources, teachers may not be able to apply the knowledge and skills
learned from training in the classroom (Wang et al., 2020).

Teaching and research activities refer to practical and reflective
research activities in which kindergarten teachers analyze and solve
specific problems faced in education and teaching in a planned,
process-oriented, and methodical manner under the organization of
research leaders, with the purpose of promoting teacher professional
development. Previous studies have analyzed the value of teacher
research activities and found that they are of great value in promoting
the comprehensive development of young children (Torquati et al.,
2007), but there is a lack of evidence-based educational research in
this area. Researchers mainly focus on the implementation, existing
problems, and implementation strategies of policy requirements for
teacher motivation and evaluation, as well as teacher autonomous
development, but there are very few studies on their effectiveness. As
a result, although various methods have been adopted to promote the
professional development of kindergarten teachers in practice, the
actual effectiveness, including their impact on child development, is
unknown. Moreover, it is unclear which aspects of the existing content
and pathways of teacher professional development need to
be improved to effectively enhance teacher professional development.

Therefore, it is imperative to conduct in-depth research on the
relationship between the quality of professional capacity building for
kindergarten teachers and children’s development. Current research on
the relationship between teacher training and child development is
inconclusive, and it is necessary to conduct a thorough analysis of the
relationship between the quality of professional capacity building for
kindergarten teachers in other forms and children’s development in
kindergartens. Child development refers to the comprehensive
development of children in areas such as physical, cognitive, emotional,
social adaptation, and language (UNICEE, 2017). Language is an
important indicator for assessing children’s developmental level. In
different countries and regions, language development is considered an
important area or key dimension in guidelines for children’s learning and
development and in assessments of child development (OECD, 2020).

Teacher professional capacity building aims at promoting the
professional development for kindergarten teachers that can improve the
quality of kindergarten education activities. Kindergarten language
education activities refers to various forms of teaching process carried
out in kindergartens with children as the subject and language as the
object (Zhang, 2010). Studies have shown that kindergarten language
education activities can systematically and efficiently help children
acquire the core experience of language learning and development
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(Wang et al,, 2021). According to global quality measures, young
children in high-quality educational activities tend to score higher on
receptive vocabulary and better language skills (Abreu-Lima et al., 2013).
Kindergarten education activities focusing on literacy can improve
children’s early literacy skills (Farver et al., 2009; Goodrich et al., 2017).

This study aims to explore the relationship between the quality of
professional capacity building for kindergarten teachers and children’s
language development, and to analyze the mediating role of
kindergarten language education activities quality. The findings of this
study will provide scientific evidence for improving the quality of
professional capacity building for kindergarten teachers and
promoting children’s language development.

This study proposes the following research hypotheses: Firstly,
there are significant differences in language development levels among
children in different types of kindergartens (public and private).
Secondly, the quality of professional capacity building for kindergarten
teachers significantly affects children’s language development levels.
Thirdly, kindergarten language education activities quality plays a
mediating role between the quality of professional capacity building
for kindergarten teachers and children’s language development levels.

2. Research methods
2.1. Research participants

This study employed a stratified sampling method to select 100
public and private kindergartens in urban, suburban, town, and rural
areas in five provinces (autonomous regions) of China: Guangxi, Jilin,
Jiangsu, Shaanxi, and Zhejiang. One junior class (3-4years old
children), middle class (4-5years old children) and senior class
(5-6years old children) were randomly selected from each
kindergarten, and 6 children (half male and half female) were
randomly sampled from each class, resulting in a total of 1,800
children. Based on the research questions to be explored, 10
kindergartens with missing data on quality of professional capacity
building for kindergarten teachers were excluded, a total of 90
kindergartens with an effective rate of 90% were selected as the study
sample. The sample size for child language development assessment
was 1,584 from 90 kindergartens (The evaluation results of 36 young
children were incorrect, so they were deleted), with an effective rate
of 98%. Among them, 911 children were from public kindergartens,
and 673 were from private kindergartens (see Table 1 for details).

TABLE 1 Description of sampled kindergartens and children.

10.3389/fpsyg.2023.1219330

2.2. Evaluation instruments

2.2.1. Evaluation tool for quality of professional
capacity building for kindergarten teachers

The study employed the evaluation tool for assessing the quality
of professional capacity building for kindergarten teachers, based on
the “The Path Towards Excellence—Chinese Kindergarten Education
Quality Rating Standards (short for PTE-CKEQRS in the following)
(Chen et al, 2021). The overall and internal consistency of the
PTE-CKEQRS as well as the consistency of each domain, reached a
high level. Most items demonstrated good discriminant validity and
construct validity. The PTE-CKEQRS consist of five quality domains:
Management Leadership, Environmental Support, Curriculum
Promotion, Teacher Qualifications Guarantee and Home-Kindergarten-
Community Cooperation. Each domain contains several items,
sub-items, and finely graded indicators of different levels. For example,
Teacher Qualifications Guarantee comprises four items: teacher
staffing, salary benefits, teacher ethics, and professional development.
The professional development item includes four sub-items: teacher
training, teaching and research activities, incentives and evaluations,
and autonomous development, each with several finely graded
evaluation indicators of different levels. In the quality evaluation
process, evaluators first assess each fine indicator, and the evaluation
result is either yes or no. Then, they score the sub-item using the Likert
seven point scoring method, where 1 point represents not applicable,
3 points represent qualified, 5 points represent good, and 7 points
represent excellent. The sub-item score follows the principle of step-
by-step inference from low to high, assigning a corresponding level of
score (between 1 and 7) based on the evaluation results and scoring
rules of the fine indicators. The item score is the average score of
multiple sub-items, ranging from 1 to 7 (with two decimal places).
A higher score indicates higher quality of professional capacity
building for kindergarten teachers. The internal consistency reliability
of the tool is good, with a Cronbach’s alpha coefficient of 0.849.

2.2.2. Evaluation tool for kindergarten language
education activities quality

This study evaluated kindergarten language education activities
quality using the language domain of the “Curriculum Promotion”
quality area in the PTE-CKEQRS (Chen et al., 2021). The language
domain includes four sub-items: listening, speaking, reading, and
writing. The scoring of kindergarten language education activities
quality is the same as that of the quality of professional capacity

Province Kindergarten Number of Sample classes Number
ownership kindergartens of

Public Private Junior class of Middle class of Senior class of children

kindergarten kindergarten kindergarten

Guangxi 11 9 20 115 117 118 350
Jilin 6 6 12 62 64 69 195
Jiangsu 13 7 20 120 118 117 355
Shaanxi 10 8 18 108 108 108 324
Zhejiang 12 8 20 118 119 123 360
Total 52 38 90 523 526 535 1,584
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building for kindergarten teachers. The internal consistency reliability
of this tool is good, with Cronbach’s alpha coeflicients for the language
domain ranging from 0.754.

2.2.3. Evaluation tool for children’s language
development level

The tool used to assess childrens language development level is the
Peabody Picture Vocabulary Test-revised edition type A (PPVT) (Lu
and Liu, 2005). The PPVT adopts a 0-1 scoring system, with a score of
1 for correct answers and 0 for incorrect answers. Studies have shown
that this assessment tool has good psychometric properties (Zhang
etal,, 2021), with internal consistency reliability coefficients of 0.91.

2.3. Evaluation process

Prior to the formal evaluation, researchers underwent rigorous
and standardized testing training, which included evaluation methods,
interpretation of evaluation indicators, and on-site testing. For the
evaluation of quality of professional capacity building for kindergarten
teachers and kindergarten language education activity quality, two
evaluators worked independently in each group. After the evaluation
was completed, they discussed and made the final evaluation results
based on the PTE-CKEQRS. For the assessment of children’s language
development level, child development evaluators conducted
one-on-one assessments on sampled children in the kindergarten. The
assessment guidelines and procedures were strictly followed according
to each measurement scale’s instructions. The assessment usually took
10-20 min depending on the child’s age and response time.

2.4. Data analysis

This study used SPSS 26.0 for independent samples ¢-test and
correlation analysis. As the independent variable (quality of
professional capacity building for kindergarten teachers) and the
mediating variable (kindergarten language education activities
quality) in this study belong to the kindergarten level (L2), while the
dependent variable (children’s language development level) belongs to
the individual level (L1), a multilevel data analysis method was
adopted. The analysis of mediating effects used the coeflicient product
method, which examines whether ax¥b is significant. If axb is
significant (significant level of 0.05) and its confidence interval does
not include 0, it indicates a significant multilevel mediating effect
(Zhao et al., 2010). Mplus 8.3 was used as the analysis software.

3. Results and analysis

3.1. Means and standard deviations of all
study variables

Kindergartens can be classified into public kindergartens and
private kindergartens based on their ownership. An independent
samples t-test was conducted to examine the differences in children’s
language development level, quality of professional capacity building
for kindergarten teachers, kindergarten language education activities
quality between different types of kindergartens (see Table 2 for
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results). The results showed significant differences in children’s
language development level, quality of professional capacity building
for kindergarten teachers, and kindergarten language education
activities quality between different types of kindergartens. Children
attending public kindergartens had significantly higher language
development levels than those attending private kindergartens
(t=3.56, p<.01), the quality of professional capacity building for
kindergarten teachers and kindergarten language education activity
quality in public kindergarten had significantly higher than those in
private kindergartens (t=17.79, p<.001; t=9.714, p<.001).

3.2. Correlation analysis of all study
variables

The raw scores of children’s language development levels in each age
group were transformed into standard scores. Then, Pearson correlation
was used to examine the correlation between quality of professional
capacity building for kindergarten teachers in the four dimensions and
childrens language development level (results shown in Table 3). The
statistical results showed that the quality of teacher training, teaching and
research activities, incentives and evaluation, autonomous development
were all significantly positively correlated with children’s language
development level and kindergarten language education activities quality.

3.3. Mediating effect test

As the quality of professional capacity building for kindergarten
teachers and kindergarten language education activities quality
belong to the level of kindergarten hierarchy (L2), while children’s
language development level belongs to the level of individual
development (L1), a multilevel structural equation modeling
approach is adopted for the subsequent mediation analysis. Firstly,
the null model of children’s language development level is tested to
examine whether the data is suitable for multilevel analysis. The result
shows that the within-group correlation coefficient (ICC) of children’s
language development level is 0.194, which is greater than 0.06,

TABLE 2 Means and standard deviations of all study variables.

Public
Mean SD

Private
Mean SD

Evaluation

Indicator

Children’s

language

52.83 23.54 48.50 23.96 3.56%%*

development

level

Quality of

professional
capacity building = 4.58 1.58 3.57 1.10 17.79%%%
for kindergarten

teachers

Kindergarten

language
guag 9.714%%%*
education

activities quality

##p<0.01; ##¥p <0.001.
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TABLE 3 Correlation analysis of all study variables.

Variables

Correlation
4

10.3389/fpsyg.2023.1219330

Mean + SD

1. Quality of

professional capacity
building for 1
kindergarten

teachers

4.147 £1.223

2. Teacher training 0.786%* 1

3.022 +2.034

3. Teaching and
0.766%* 0.414%* 1

research activities

5.39 £ 1.547

4. Incentives and

0.673%* 0.358%* 0.384%*

evaluation

1 4.025 £ 1.212

5. Autonomous

0.814%* 0.466%* 0.5627%*

development

0.479%* 1

4.152 + 1.587

6. Children’s

language 0.222%% 0.157%* 0.171%*

development level

0.153%*

0.201%* 1 0.025 +0.983

7. Kindergarten

language education 0.396%* 0.299%* 0.310%*

activities quality

0.297%*

0.309%* 0.232%* 1 3.465 + 0.696

*##p<0.01.

indicating the necessity of conducting multilevel analysis on the
explanatory mechanism of the antecedents of children’s language
development level. A 2-2-1 model is constructed, which includes
quality of professional capacity building for kindergarten teachers
(L2) - kindergarten language education activities quality (L2) —
children’s language development level (L1).

The following are the steps for analyzing the mediating effect of
kindergarten language education activities quality between the quality
of professional capacity building for kindergarten teachers and
children’s language development level, using a multilevel structural
equation modeling approach:

Step 1: Multilevel mediation model (see Figure 1) is tested, with
quality of professional capacity building for kindergarten teachers as
the independent variable, kindergarten language education activities
quality as the mediator, and children’s language development level as
the dependent variable. The model fit indices are as follows: CFI=1.00,
TLI=1.00, RMSEA<0.001, SRMRB =0.000, SRMRw<0.001, indicating
good model fit.

Step 2: The results of the multilevel structural equation modeling
analysis indicate that the path coeflicient from quality of professional
capacity building for kindergarten teachers to the kindergarten
language education activities quality (a) is significant (y=0.236,
p<0.001). The path coefficient from the kindergarten language
education activities quality to children’ s language development level
(b) is significant (y=0.244, p<0.01). The mediating effect of ax b is
significant (y=0.058, p<0.001), and the direct effect from the quality
of professional capacity building for kindergarten teachers to children’
s language development level (c) is also significant (y=0.128, p<0.01)
(see Table 4). This indicates that kindergarten of language education
activities quality partially mediates the relationship between quality of
professional capacity building for kindergarten teachers and children’s
language development level in a 2-2-1 model.
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4. Discussion

4.1. Significant differences in language
development levels exist among children in
kindergartens of different characteristics

This study reveals that significant differences exist in language
development levels among children attending kindergartens of
different characteristics in China. Children in public kindergartens
exhibit considerably higher language development levels than those
in private kindergartens. This is consistent with previous research
findings. For instance, studies have shown that children in public
kindergartens score significantly higher in areas such as free play,
language, and social domains compared to those in private
kindergartens (Liu et al., 2008). Other research indicates that children
in private kindergartens score lower in language, mathematics,
science, and social domains than their public kindergarten
counterparts (Shiand Ye, 2016).

Various factors contribute to these differences in children’s
language development levels, with disparities in educational quality
being a crucial factor. Studies have shown that high-quality
kindergarten education can bring positive impacts on children’s future
development (Nores et al, 2005). The higher the quality of
kindergarten education, the greater the added value for children’s
development (Vandell et al., 2010); Therefore, China should strive to
improve the educational quality of private kindergartens. On one
hand, the proportion of funding for inclusive private kindergartens
should be clarified, providing adequate financial support for the
supply of high-quality inclusive educational resources. On the other
hand, the quality supervision and dynamic regulation of private
kindergartens should be strengthened, with periodic diagnostic
assessments and rectifications, linking quality assessment results with
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FIGURE 1
Mediating effect analysis of the kindergarten language education activities quality between quality of professional capacity building for kindergarten
teachers and children’s language development level.

TABLE 4 Hypotheses model path coefficient.

Point estimate

Model pathway

95% CI

Est./S.E.

Quality of professional capacity
building for kindergarten

0.236
teachers=>kindergarten language

education activities quality

[0.139, 0.334]

0.059 3.979 <0.001

Kindergarten language education
activities quality=>children’s 0.244

language development level

[0.121, 0.366]

0.074 3.282 <0.01

Quality of professional capacity
building for kindergarten

0.128
teachers=>children’s language

development level

[0.061,0.195]

0.041 3.129 <0.01

Quality of professional capacity
building for kindergarten
teachers=>kindergarten language
8 grag 0.058
education activities

quality=>kindergarten language

education activities quality

[0.031, 0.084]

0.016 3.546 <0.001

funding subsidies to motivate private kindergartens to continuously
enhance their educational quality.

4.2. The quality of professional capacity
building for kindergarten teachers is
significantly positively correlated with
children’s language development levels

This study finds that quality of professional capacity building for

kindergarten teachers is significantly positively correlated with children’s
language development levels. These findings are consistent with previous

Frontiers in Psychology

research perspectives. Some studies have pointed out that research
support significantly affects the added value of children’s development in
language and early reading domains, especially for children with lower
initial levels in language and early reading (Li et al., 2021). Simultaneously,
the results of this study also validate the theoretical perspectives of some
researchers. Some researchers believe that research activities can enhance
the quality of kindergarten educational activities and improve children’s
development outcomes (Huang, 2019); kindergarten-based research is
an essential approach to promoting kindergarten teachers” professional
development, serving as an essential platform for their professional
growth and a mediator for translating educational concepts into
educational practices, playing a crucial role in improving kindergarten
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education quality and promoting children’s development (Zou and Hua,
2015). Autonomous learning of kindergarten teachers not only enhances
their professional literacy and kindergarten education quality but also
fosters the comprehensive and healthy development of children (Hai and
Liu, 2018). Therefore, kindergartens should solidly carry out teacher
training, effectively organize teaching and research activities, implement
teacher incentives and evaluation, and promote teacher autonomous
development. Through the effective implementation of these activities,
the continuous improvement of teachers professional capacity can
be promoted, thereby providing robust support for children’s
language development.

4.3. The kindergarten language education
activities quality plays a partial mediating
role between the quality of professional
capacity building for kindergarten teachers
and children’s language development
levels

This study demonstrates that the kindergarten language
education activities quality plays a partial mediating role between
quality of professional capacity building for kindergarten teachers
and children’s language development levels. In other words, the
quality of professional capacity building for kindergarten teachers
not only directly affects children’s language development levels but
also indirectly influences them through the impact on the
kindergarten language education activities quality. This suggests
that teachers can apply the teaching experiences or strategies gained
from professional capacity building activities to the implementation
of kindergarten language education activities, thereby promoting
children’s language development. This validates existing research
perspectives, as studies have indicated that teachers’ sensitivity and
effective responses to children’s behavior during the organization
and implementation of educational activities can effectively predict
children’s language and social interaction abilities (Burchinal et al.,
2008). Based on this, kindergartens can focus on the implementation
of language education activities, evaluate teachers’ performance in
designing and implementing language education activities, examine
the quality of professional capacity building for kindergarten
teachers, and encourage teachers to translate their acquired
knowledge and skills from understanding and acceptance to
practical children’s

implementation, ultimately promoting

language development.

5. Conclusion

Firstly, the significant differences exist in the language development
levels of children attending kindergartens with different types. Children
in public kindergartens demonstrate notably higher language
development levels compared to those in private kindergartens.

Secondly, the quality of professional capacity building for
kindergarten teachers has a significant positive predictive effect on
children’s language development levels. Improving the quality of
professional capacity building for kindergarten teachers can enhance
children’s language development levels.
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Thirdly, kindergarten language education activities quality plays
a partial mediating role between the quality of professional capacity
building for kindergarten teachers and children’s language
development levels. That is, the quality of professional capacity
building for kindergarten teachers affects childrens language
development levels through two pathways: directly influencing
children’s language development levels and indirectly affecting
children’s language development levels by influencing kindergarten
language education activities quality.

6. Limitations of the study and future
research directions

Several limitations of the present study warrant note. First, our
evaluation tool for quality of professional capacity building for
kindergarten teachers may not have been sensitive enough to reflect
the overall performance of kindergarten teachers professional
capacity building. Nevertheless, we believe that the evaluation tool
supports the validity of our findings. Because the tool covers many
key aspects of professional capacity building for kindergarten
teachers, the score was obtained on the basis of on-site observation
and data review.

Secondly, the study only focuses on the relationship between
kindergarten language education activities quality, the quality of
professional capacity building for kindergarten teachers and
children’s language development. There may be other situations that
lead to children’s language development, such as other areas
education activities in kindergarten, more and higher quality
dialogue between teachers and children, which need to
be further studied.

Thirdly, this study only made a brief analysis of language
development levels exist among children in public kindergartens and
private kindergartens. Future studies should deeply explore the factors
affecting children’s language development levels in private
kindergartens and take effective measures to support these children.
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Due to globalization, English has gradually become a lingua franca, leading
to a rising demand for proficient English teachers all over the globe. In China,
more EFL teachers are being recruited, particularly at the tertiary level, with a
greater preference for so-called “native English speaking teachers (NESTs)" over
“non-native English-speaking teachers (NNESTs)” due to the impacts of native-
speakerism. Research has shown NESTs, NNESTs, and students are often misaligned
in terms of beliefs about language learning and teaching which affect teaching
effectiveness as well as student achievement. Recognizing this issue, this study
investigated NESTs’, NNESTs’, and Chinese English-major students’ perceptions of
characteristics of effective EFL teachers at four mid-tier universities across China.
Findings from semi-structured interviews with 16 students suggest that NNESTs
and Chinese English-major students had similar views on language learning
and teaching. Both groups valued prerequisite qualities such as having expert
knowledge, language skills, teaching skills, and professionalism. NESTs, however,
valued qualities such as caring, patience, flexibility, engagement, and awareness
of students’ learning needs. These differences are likely the result of these two
groups of teachers’ linguistic, cultural, and educational background differences.
The highly uniform views of the two groups of teachers suggest that they tended
to emphasize certain qualities while disregarding others. These findings suggest
the need to raise teachers’ and students’ awareness of the benefits of different
types of teacher qualities so that curriculum design and lesson planning can
be implemented for better instructional alignment to ultimately improve teaching
effectiveness.

EFL teachers, teacher quality, misalignment, NESTs, NNESTSs, perceptions

Introduction

English has gradually become a lingua franca and is used among speakers of different first
languages worldwide (Fang, 2016; Llurda and Calvet-Terré, 2022). It plays vital roles in various
fields such as scientific publications, international trade, and mass international
telecommunications (Yang and Zhang, 2015; Rao, 2019). As a result, an increasing number of
countries are making English proficiency a national policy goal (Taguchi, 2014; Hennebry-
Leung and Gao, 2022; Shan and Xu, 2022). This potentially has contributed to the drastic
increase in the number of English learners worldwide, with an estimation of over 1.5 billion
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(Szimigiera, 2021). For instance, China has made English a
compulsory subject from Primary Three (age 9 or 10 years) onwards,
and it is estimated that there are more than 400 million English
learners in China (Galloway, 2017).

This expansion of the global English education market has created
a growing demand for effective English as a second language (ESL)
and English as a foreign language (EFL) teachers. In the field of
English language teaching (ELT), the majority of teachers are
multilinguals who come from language backgrounds other than
English. These so-called “non-native English speaking teachers”
(NNESTs) constitute about 80% of the teaching force globally
(Moussu, 2018). Nevertheless, in many ESL/EFL contexts, there is a
tremendous demand for English monolingual teachers—often
referred to as “native English-speaking teachers” (NESTs), based on
the unfounded myth that they are more proficient and skilled, making
them superior English language teachers (Llurda and Calvet-Terré,
2022). Holliday (2018) used the term “native-speakerism” to describe
this pervasive ideology and pointed out that it has been mainstream
in the ELT field for decades. Historically, native-speakerism has been
extensively accepted by the public, particularly by foreign language
students and their teachers as well as education program
administrators. It shapes a discriminatory and dichotomic perspective
on the linguistic and cultural differences between NESTs and NNESTs.
Even though this ideology is being contested, it remains a persistent
issue in many ELT contexts, including China, legitimizing the
discriminatory practices against NNESTs (Moussu, 2018; Zhang,
2021; Zhang and Zhang, 2021; Liu, 2021a).

Chinese universities have recently recruited more English teachers
(especially NESTs) because of the pursuit of internationalization of
higher education, the increasing demand for English as an important
skill, and the expansion of English majors. Consequently, English
majors became the largest undergraduate program in Chinese
universities by 2013 (Dai and Wang, 2014; He, 2020; Zhang and
Zhang, 2021). However, research has shown that NESTs views of
effective teaching are often viewed as misaligned with local Chinese
EFL teachers and students. For example, NESTs teaching styles
conflicted with Chinese EFL students’ learning styles, and their
preferences for writing feedback differed from local Chinese teachers
(Rao, 2010; Cheng and Zhang, 2022). These findings indicate that
NESTs in China have introduced teaching methods that might have
succeeded in other settings but have not adapted their teaching to the
students’ cultural and linguistic contexts.

Even though previous studies have investigated the different
perceived positive and negative characteristics of NESTs and
NNESTs (Zhang, 2004a,b; Javid, 2016; Cruz and Auman, 2018;
Nomura and Mochizuki, 2018; Kiczkowiak, 2019; Wang and Fang,
2020; Zhang and Zhang, 2021; Qiu and Fang, 2022), few studies have
investigated their perceptions of effective teacher qualities. In
addition, most studies in China have concentrated on the response
of either students or English teachers (Rao, 2010; Ma, 2016; Huang,
2017; Wang and Fang, 2020; Cheng and Zhang, 2022). The student
participants often consist of non-English majors instead of English
majors. Thus, this study intends to fill these gaps by investigating the
perceptions of NESTs, NNESTs, and Chinese English majors of
effective English teaching in the Chinese context. It aims to
understand the differences between NESTs, NNESTSs, and Chinese
English majors’ perspectives on effective teachers’ characteristics. It
provides implications for teachers to modify their teaching to
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improve instructional alignment and ultimately improve

teaching effectiveness.

Literature review

Definition of NESTs and NNESTs

Traditionally, a native speaker of a language is defined as someone
who has been speaking the language as their first language since birth
and raised in that language (Chomsky, 1965). The native speaker was
assumed to possess a perfect mastery of the language. In comparison,
a non-native speaker is described as someone who learns the target
language as a second or foreign language. This classification of native
and non-native speakers has received heavy criticism in recent
decades because of its underlying raciolinguistic ideologies (Cheng
etal, 2021). For instance, Braine (2010, p. 9) observed that “the term
‘native speaker’ undoubtedly has positive connotations: it denotes a
birthright, fluency, cultural affinity, and sociolinguistic competence,”
and “the term ‘non-native speaker’ carries the burden of the minority,
of marginalization and stigmatization” However, some researchers
have viewed NNESTSs labeling as a double-edged blade (Selvi, 2014).
Even though using the NNEST label could have certain disadvantages
such as debasing, othering NNESTSs, and referring to a false standard
(i.e., native-speakerism), it is also seen by some as having some
benefits. This includes valuing/admitting the periphery, making it easy
to organize against discrimination, using the identification already
existing in the research field, and benefitting the profession (valuing
education and expertise; Selvi, 2014). Therefore, the NNESTs/NESTs
classification is used to emphasize the issues in China (see also Zhang
and Zhan, 2014; Zhang and Zhang, 2021; Fang et al., 2022; Sun et al,,
2022). Most of the Chinese EFL institutions have adopted Kachru
et al’s (2006) classification and viewed English speakers who were
born and raised in “inner-circle countries” such as the UK, the USA,
Anglophone Canada, Australia, and New Zealand, and specific “outer-
circle countries,” or former British colonies, such as South Africa and
Singapore as native English speakers. Expat English teachers who
belong to this group are regarded as NESTs. Although many expats
who are regarded as “NNESTs” are eligible EFL teachers, Chinese
institutions are prone to hire NESTs and local Chinese English speaker
teachers who are born and raised in China. While we recognize the
raciolinguistic nature of this dichotomy, we use these terms in this
paper as the study we present compares NESTS and NNESTs
perceptions of English teacher qualities and their students’ responses.
Such a comparison is significant for colleagues in the English teaching
profession and administrators when working with teachers of different
backgrounds in Chinese universities.

Misalignments between NESTs, NNESTSs,
and students on effective teaching

Cohen (1987) proposed the term “instructional alignment “and
postulated that it is required across three systems (instructional
processes, intended outcomes, and assessment) for effective learning.
Specifically, teachers need to align how they teach, what they want
students to learn, and what is assessed to teach effectively. In this
study, the term “alignment” indicates teachers’ instructional processes,
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intended outcomes, and assessments in accordance with students’
demands and interests. In contrast, misalignments between teachers
and students can cause problems such as students feeling frustrated
that teachers fail to meet their needs and affect students’ learning
outcomes and their evaluations of teachers (Rao, 2010; Yang, 2018;
Cheng and Zhang, 2022).

Today, most EFL teachers in China are still indigenous Chinese
EFL teachers (Pawan, 2017; Zhang, 2021; Zhang and Cheng, 2021).
Nevertheless, with the growth of the number of NESTs in China, the
constitution of the faculty has become more varied. This
transformation has led to new challenges and increased the existing
ones for effective ELT in China. Despite that NESTs are deemed as
more effective teachers (Wang and Fang, 2020), research has indicated
NESTs" perceptions of effective teaching are often perceived as
misaligned with local Chinese EFL teachers and students. For
example, Rao (2010) interviewed 20 Chinese university students and
found that NESTS’ teaching styles were misaligned with Chinese EFL
students’ learning styles. The students were unaccustomed to NESTs’
hands-on style of performing role-plays and games which made it
difficult for students to focus on the curriculum requirements. They
were also dissatisfied with NESTS’ “open” style, as they would provide
several correct answers for a given question. Furthermore, the students
were unused to NESTS “intuitive-random” style as their manners
differed from the traditional Chinese figure that teachers should
behave like authorities. Moreover, the students criticized NESTs for
favoring a “global” teaching style and used holistic strategies such as
guessing and inferencing for searching the main idea of reading and
listening materials and for concentrating less on the analysis of
linguistic details. The fact is that the students preferred a more
analytical style for studying complex linguistic styles, structures, and
rhetoric. Lastly, NESTs were viewed to be insensitive to students’
linguistic difficulties and less capable of offering students with local
examples. These findings suggest that NESTs in China have imported
teaching approaches that may have worked in other contexts, but have
not adapted their teaching in response to the students’ language and
cultural backgrounds.

Cheng and Zhang (2022) observed that NESTs and NNESTSs in the
Chinese EFL university setting held different beliefs in various aspects
of writing feedback scope (i.e., the extent of the feedback teachers
should provide their students). For instance, most NESTs favored
focused feedback and indicated that teachers should address only a
few types of errors and overlook the others; NNESTs, however,
preferred comprehensive feedback and argued that EFL learners
usually could not recognize global issues autonomously and lacked
sufficient English writing rhetorical understanding.

The misalignment also occurs between NNESTs and students in
their attitudes and beliefs toward effective teaching (Yang, 2018;
Saleem et al,, 2022). Yang (2018) also found divergences between
NNESTs’ and Chinese EFL students’ beliefs regarding instruction. For
example, one of the teacher participants preferred a bottom-up
approach to reading instruction, believing that sentence structure and
vocabulary were fundamental, while five out of the six student
participants leaned toward the top-down approach since it provided
context and direction for reading. The teacher participant also favored
a more teacher-centered model while some students required more
autonomy in learning. Moreover, misalignments can arise between
teachers’ beliefs and practices (Zhang and Said, 2014; Bai and Yuan,
2019; Zhao and Zhang, 2022; Zhang and Sun, 2022).
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The misalignments between teachers’ and students’ perceptions
concerning effective teaching often harm students’ learning results
and their assessments of teachers. For example, teachers could meet
difficulties understanding students’ overall needs (Lo, 2015; Meissel
etal., 2017; Ranjit, 2022), which makes students underperform, feel
dissatisfied with their abilities, or be disappointed with certain parts
of the class (Rao, 2010; Roothooft and Breeze, 2016).

Effective teachers’ characteristics

There are disagreements in the beliefs of students and teachers
about the characteristics of effective teachers, as it is a complex
concept that has yet to reach consensus in both general education and
more specialized settings such as English education (Farrell, 2015;
Stronge, 2018). However, research has often suggested that certain
qualities such as caring are essential for successful English language
teaching (Huang, 2017; Tatipang et al., 2022). Characteristics of
effective teachers are commonly categorized into general and subject-
specific characteristics. The nature of education and the commonalities
across various disciplines determine that some of these effective
characteristics can be broadly applicable and play an important role.
These qualities are regarded as prerequisites or key characteristics. For
example, Stronge (2018, p. 18) outlined some important characteristics
from research literature: verbal ability, knowledge of teaching and
learning, certification status, content knowledge, and teaching
experience. In addition to characteristics related to teaching and
management procedures, affective aspects can have a positive
psychological impact on students and are viewed by some researchers
as equally important in terms of student success (Stronge, 2018; Zhang
etal., 2019).

Affective characteristics such as fairness, sensitivity to students’
needs, and caring are often associated with effective English teachers
(Huang, 2017). For example, Tatipang et al. (2022) investigated the
qualities of effective English teachers recognized by EFL Students in
Indonesia. A total of 120 students from grade 11 in science, social, and
Language class participated in the study. The most desirable
characteristics include the use of easy English language to help
students understand, assess what students have learned rationally,
control themselves and not get angry, and know and master English
vocabulary well. Research has often considered the perspectives of
students and teachers as both are valuable sources of information that
can provide us with a better understanding of the issue. Students have
the advantage of being exposed to teachers with different
characteristics and teaching practices and are consequently able to
evaluate which characteristics are effective. Teachers, on the other
hand, have the benefit of being former students and have gone through
training, undertaken teaching activities, and learned from other
teachers (Lavin et al., 2012). This has given them a comprehensive
understanding of what makes a good teacher. A few studies compared
the perspectives of NESTs and NNESTs on effective teaching in China
(Rao, 2010; Ma, 2016; Huang, 2017; Wang and Fang, 2020), and
mostly covered the views of NNESTs and non-English majors, yet the
opinions of NESTs and Chinese English majors have not been
sufficiently explored. Research has clearly shown NESTs have a
different understanding from local NNESTS and students, and English
majors also differ from non-English majors in terms of their
understanding of English teachers (Rao, 2010; Cheng and Zhang,
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2022). Therefore, it is necessary to compare and analyze the opinions
of the participants in the study (NESTs, NNESTs, and English majors)
on teaching effectiveness to offer us valuable information and a more
comprehensive view of the issues. Specifically, this study addressed the
following research questions:

1. What are the native and non-native English speaker teachers’
and their Chinese students’ perceptions of effective English
teacher qualities?

2. How do their perceptions differ?

Conceptual framework

Based on the literature review and to address the research
questions stated above, this study adopted a conceptual framework
that consisted of three main concepts: native-speakerism (Holliday,
2018), instructional (mis)alignment (Cohen, 1987), and effective
teachers’ characteristics (Stronge, 2018). These concepts helped to
explain and explore the perceptions of effective teaching among
students, NESTs, and NNESTs in EFL contexts. They would also
be useful frames of reference for our interpretation of the potential
misalignment between perceptions and actual pedagogical practices,
especially when we intended to examine the implications of these
perceptions for improving language teaching. Ultimately, these
findings are expected to help us deepen our understanding of what it
means when teaching effectiveness becomes a key area of focus.

Methods
Qualitative research design

We adopted a generic qualitative design, which gave us more
flexibility, creativity, and responsiveness to deal with the research
context and research questions and enabled us to capture the
complexity and diversity of the phenomenon and related variables.
However, a generic qualitative design also has some limitations, such
as the possible lack of rigor, clarity, credibility, and generalizability of
the study if not conducted properly (Queirds et al., 2017).

Participants

The research was conducted at 4 mid-tier universities across
China to better represent the perceptions of most NESTs, NNESTs,
and English majors. A total of 16 students, 4 NNESTs, and 3 NESTs
participated in the study. Although it was initially designed to
interview 1 NEST and 1 NNEST from each university, making a total
of 4 NESTs and 4 NNESTs. which would result in a more balanced
number of teacher participants from each university. Most of the
NESTs were abroad at the time because of the Covid-19 pandemic,
and few of them were available for online interviews. As a result, three
NESTs from the United States of America with English as their first
language participated in the study. Two had a non-English or
education-related Bachelor’s Degree and a Certificate in Teaching
English to Speakers of Other Languages (TESOL), and the third one
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had a PhD in English Literature. In comparison, three NNESTs had
PhDs in English or education-related majors and one was a PhD
student at the time when the data were collected. Table 1 provides the
demographic information of the student participants of the
quantitative study including students’ gender, age, year of study, high
school, and university.

Tables 2, 3 display the demographic information on the NESTS
and NNESTS gender, nationality, first language, year of teaching, and
the universities at which they were teaching at the time of data
collection for this study.

The study employed convenience sampling as a result of the
restrictions imposed by the Covid-19 pandemic, as our access to
potential participants was limited and the participants had limited
availability. The universities involved in this study adopted the
national English syllabus for English majors, the Syllabus for English
Majors in Institutions of Higher Education (Ministry of Education of
China, 2000) for the prevision of English major education, and the
students were enrolled in four-year degree programs (He, 2020). The
age of participants ranged from 19 to 24, with more than 10 years of
English learning experience from the third grade of primary school to

TABLE 1 General information of student participants in the qualitative
study.

Frequency Percent

Gender Male 5 31.3
Female 11 68.8
Age 19-21 12 75
22-24 4 25
Year of study Third-year 14 87.5
Fourth-year 2 12.5
High school Township 10 62.5
City 6 375

TABLE 2 NEST participants for the qualitative study.

Questions Responses from NEST participants
Pseudonyms Henry Lucy Claire
Gender Male Female Female
Nationality The USA USA USA
First language English English English

Year of teaching 3—4years for all NEST participants

University A B C

TABLE 3 NNEST participants for the qualitative study.

Questions Responses from NNESTSs participants
Pseudonyms John David Nora Lily
Gender Male Male Female Female
Nationality China China China China
First language Chinese Chinese Chinese Chinese

Year of teaching 7-27years for all NNEST participants

University A B ‘ C
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high school. I selected juniors and seniors as the participants of this
study since they had over 3 years of English learning experience and
had undertaken courses taught by both NESTs and NNESTs at the
university. The teacher participants were chosen based on their
availability and teaching experiences, all of them had taught English
for more than 2 years. Experienced teachers differed from novice
teachers in time, teaching experiences, and classroom practice. They
were more knowledgeable about the education system, students, and
teaching material (Stronge, 2018), thus making them ideal for
interviewing to gain insight into teaching effectiveness.

Instruments and data collection

To better understand students’ and teachers perceptions of
teaching effectiveness, three semi-structured interview guides were
designed. Students, NESTs, and NNESTs were asked to explain their
perceptions of teaching effectiveness. For Chinese teachers and
students, the interviews were translated into their native language
(Chinese). The semi-structured interview guides contained main
questions and follow-up sub-questions. The main questions
encompassed the main content of the research questions and contained
questions for all participants. The main questions acted as warm-up
questions to familiarize participants with the subject and create a
relaxing atmosphere. The follow-up sub-questions were intended to
enhance the flow of the interview process and to gain more precise and
detailed answers from the participants. They were selectively asked
based on different participants’ responses. The students were asked
about their views of the effective qualities of English teachers, while the
teachers were asked about their background, teaching experience, and
opinions on the qualities of effective teachers. The interviews for
students took 7h and 24 min, with most of them lasting between 10
and 25min. The interviews for teachers took 3h and 39 min, with a
majority of them being between 18 and 58 min.

To minimize the limitations of using qualitative data collection
tools, we took measures to ensure the quality and rigor of the research
process. We recruited a sufficient number of participants from
different groups (students, NESTs, and NNESTs) to achieve
representativeness and drew up our interview questions from the
reviewed literature (Rao, 2010; Huang, 2017; Stronge, 2018) and the
conceptual framework (Cohen, 1987; Holliday, 2018; Stronge, 2018)
to ensure that they were relevant and valid for the research questions
and objectives. For instance, Huang (2017) asked non-English majors’
perceptions of NESTs, NNESTSs, and their English accents, and some
of their questions provided inspirations for the current study. Also,
we conducted a pilot study with two students, two NESTs and two
NNESTSs to validate the interview questions.

Semi-structured interview guides for teachers

The interview guides for both native and non-native English-
speaking teachers consist of the same questions. The teachers were
asked about their linguistic, educational, and cultural background,
which includes their nationality, first language, and experience of
learning other languages. They were also asked about their English
teaching experience, especially in China. The teachers were asked to
explain their understanding of the qualities of an effective teacher,
their teaching philosophies and approaches, and the formation of
these philosophies and approaches. These questions aimed to
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understand the identities of the participants and how teachers’
beliefs of effective teachers’ qualities have been formed and whether
their teaching practices correspond to their beliefs, providing
valuable information for further interpreting their perceptions.

Semi-structured interview guide for students

The interview guide for students was adjusted from those for
teachers. The students were asked to explain their perceptions of the
characteristics of an effective teacher, describe the best English teacher
they had, and their best qualities. These questions aimed to understand
students’ beliefs of effective teachers’ qualities and the formation of these
beliefs. In addition, the students were asked about their perceptions of
whether “nativeness” is a precondition for being an effective teacher, and
the characteristics of native and non-native English-speaking teachers
to understand the impact of “native-speakerism” on the students.

Data analysis

The semi-structured interviews were audio-recorded and
transcribed by the researchers. The transcripts were checked for
accuracy and anonymized, with the names of the participants being
presented with pseudonyms. The qualitative data from the semi-
structured interviews were analyzed using thematic analysis following
Braun and Clarke’s (2012) six-step process: (1) familiarization: the
researchers immersed themselves in the data by listing to audio
recordings, noting words of interest, thoroughly reading the data, and
critically considering the meaning of the data; (2) generating initial
codes: the transcripts were imported into NVivo 11 for Windows, the
transcripts were coded line by line, the researchers assigned labels to
segments of text to represent meaningful units of information. The
codes were generated and modified as codes to capture the variety and
patterns found within the data. For instance, an NNEST said “In terms
of teaching, we are more compact, and also being able to know what

>

the students want..” and it was coded as “perceived positive
characteristics of NNESTS”; (3) searching for themes: the researchers
examined the coded data to identify similarities and overlapping areas
between codes, and group codes that were similar to create themes
and subthemes, For example, the generated codes such as “(perceived)
positive characteristics of NNESTs,” and “(perceived) positive
characteristics of NESTs” were found in three groups and they formed
the theme “(perceived) differences between NESTs and NNETS”; (4)
reviewing potential themes: the researchers recursively reviewed the
generated themes to further refine and clarify them, and ensured that
these themes related to the research question and objectives, the
literature review, and the conceptual framework. (5) defining and
naming themes: the researchers summarized the essence and clearly
described the unique qualities of each theme (see Appendices A,B)
and and (6) producing the report: the researchers analyzed and
synthesized the results, compared and contrasted the perspectives of
different groups of participants, discussed the implications and
limitations of the study, and presented them in the following sections.

Findings and discussion

The main findings of this study are based on the thematic analysis
of 23 semi-structured interviews with teachers and students. The

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1175379
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Deng et al.

generated themes from the thematic analysis of this section are
presented in Table 4.

In general, the students and NNESTs had more resemblances
than the NESTSs about effective teaching. Both emphasize teachers’
teaching abilities, language abilities, and professionalism, and viewed
knowledge as one of the most essential qualities. However, there were
slight differences. The students paid more attention to personal
qualities such as being confident, passionate, inclusive, humorous,
strict, and having good pronunciation. On the other hand, the
NNESTs were more concerned with understanding students’
psychological development and learning processes and using
theoretical knowledge to help students. The following conversation
extracts from Ryan and John illustrate the typical students’ and
NNESTSs thoughts on effective teachers’ qualities. The source from
the male student Ryan is coded as (Ryan-MS). For Ryan, the most
crucial qualities for teachers are having good knowledge, teaching
skills, and being able to guide students and give feedback.

Ryan: Most importantly, an effective English teacher should
be knowledgeable in many areas. English is a language, and
language involves many areas, and the teacher should have a basic
knowledge of each area. I think that having good speaking skills
is an aspect that can attract the interest of students. Apart from
these two requirements, a qualified teacher, he/she should have
very solid teaching skills and be able to guide you on the academic
side and give you constructive advice. (Ryan-MS)

For John, the most important requirements for teachers are also
having good knowledge and teaching skills. He also stated that
teachers must have a strong understanding of students’ psychology
and learning process.

John: I think the first and foremost thing is strong professional
knowledge. For example, when you teach a class, your level of
professionalism for teaching this class is definitely the most
important. The second is your ability to teach. You have to be able
to teach and know how to teach as a teacher... In addition,
you need to understand their psychological development process.
(John-MNNEST)

In comparison, the NESTs rarely brought up the qualities that
Chinese students and NNESTs highly valued such as knowledge,
teaching skills, and professionalism. They put more emphasis on
affective qualities and teacher-student relationships such as caring,

10.3389/fpsyg.2023.1175379

patience, flexibility, engagement, and being aware of students’ learning
needs. Both Lucy and Clare placed great importance on
affective qualities.

Lucy: I think you have to be patient. You have to be caring for your
students. You have to be able to be flexible. I think you should be,
I'm not sure, I guess that's it. Be flexible. Be caring. (Lucy-FNEST)

Clare: You need to be engaging. Chinese students have a hard time
participating in class, so you need to be able to get them to
volunteer and try because Chinese students have a hard time
getting an answer wrong or speaking if they're not perfect. But
you can't practice if you're afraid of never being imperfect. So
you have to be very engaging with Chinese students. You have to
have good pronunciation, and you have to be patient and have a
good grasp of English in general, and know a lot of the

grammatical rules of English. (Clare-FNEST)

The NESTs and the NESTs also significantly differed in their
teaching philosophies and approaches. The NESTs had a more
humanistic view and emphasized a positive teacher-student
relationship and mutual engagement in class. For example, one of the
NESTs, Henry, compared teaching to having a journey with students,
and they were all involved in this labor of love. On the other hand, the
NNESTs were more practical. They preferred to talk about establishing
solid knowledge and abilities for students, giving out homework, and
preparing for students’ future careers.

Overall, Chinese teachers and students hold more similar views
on effective teachers’ characteristics than NESTs. Both NNESTs and
Chinese learners emphasize pedagogical aspects instead of affective
characteristics, while NESTs valued affective qualities more than
educational ones. These findings correspond to prior investigations
conducted in the Chinese setting (Rao, 2010; Ma, 2016; Huang, 2017;
Sarwal and Lamb, 2018), which revealed that both students and
NNESTs give great importance to essential characteristics such as
knowledge,
professionalism. Research in general education also suggested that

language abilities, instruction abilities, and
teachers, students, and university directors strongly prioritize subject
knowledge (Stronge, 2018).

This is likely because the vast majority of EFL teachers in China are
local NNESTs (Pawan, 2017). Most students only receive instruction
from NNESTs from elementary school to high school. Both students

and instructors are heavily influenced by the traditional

TABLE 4 Themes, codes, descriptions, and examples for effective teachers’ qualities.

Theme @ Code Description and example
Effective Effective teachers’ Referring to teachers” qualities and behaviors that are regarded by learners to have a positive effect on learning outcomes.
teaching qualities and behaviors

e.g., Firstly, he should have a high level of professionalism. Secondly, he should be responsible. (Jennifer-FS)

Expectation of teaching

Learners’ idealized teaching form and environment.

(Robert-MS)

e.g., The expectations were that teachers would be able to show us more about the Western world, different from the Chinese model

Suggestions on

Learners’ suggestions on improving the teaching effectiveness of English classes.

improving teaching

effectiveness

e.g., I think this is something that needs to be improved. I think I would like to learn more about culture from NESTS (Isabella-FS)
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teacher-centered educational model in China. This model accentuates
teachers’ authority and professional abilities and focuses on knowledge
transmission (Yang and Zhang, 2015; Gao, 2017; Liu, 2021b). Teachers
serve an important role as the source of information and keep track of
students’ learning progress, while students are seen as passive recipients
of knowledge. It is common for teachers to give lectures for the majority
of the class and students to attentively listen and take notes (Emaliana,
2017). In addition, NNESTs generally have a higher academic degree
and more teaching experience. They are familiar with a variety of
second language learning theories and students’ psychology. Therefore,
they often observe students’ progress and potential to help students in
their learning process and advancement (Xu, 2014). In contrast, NESTs
rarely talk about these essential qualities. They give greater importance
to affective characteristics such as being patient, caring, flexible, and
sensitive to students. This could be explained by the fact that NESTs are
usually recruited from inner-circle countries and have received Western
education. For instance, the NESTs participants received their
education in the USA. Western countries such as the USA have slowly
moved from teacher-centered education to student-centered education
(Bernard et al., 2019). NESTs are likely to have benefited from student-
centered education and applied it when teaching Chinese EFL students.
This educational approach focuses on being flexible in delivering
content, encouraging student participation, and meeting learners’
needs (Wright, 2011). Subsequently, NESTs have come to value
personal and affective qualities (e.g., fairness and caring) that fit in with
the student-centered educational model.

Research has demonstrated that both prerequisite qualities (e.g.,
knowledge and professionalism) and affective qualities are both critical
to successful teaching (Al-Seghayer, 2017; Stronge, 2018; Li et al,,
2022). As a result, rather than attempting to decide who has a better
understanding of the qualities of an effective teacher, it is crucial that
teachers and students gain a systematic understanding of the functions
of the different qualities and strive to achieve a better alignment.
Nevertheless, the largely uninformed opinions of the different groups
imply that participants tend to place too much importance on certain
qualities while disregarding others. For instance, NNESTs and students
tend to focus on prerequisite qualities, while overlooking affective
qualities. On the other hand, NESTS prioritize affective qualities over
prerequisite qualities. These discrepancies in the perceptions of
effective teaching qualities among the participants may have been
caused by their diverse linguistic, educational, and cultural
backgrounds, which additionally contribute to stereotypical positive
and negative characteristics of NESTs and NNESTSs.

Conclusion

This investigation examined the perspectives of students, NESTs,
and NNESTs on teaching effectiveness for a comprehensive
understanding of their similarities and disparities. Semi-structured
interviews were conducted for teachers and students and thematic
analysis was employed for the data analysis. Overall, this study
illustrates the misalignments between students, NESTs, and NNESTs’
perceptions of effective teachers™ characteristics in the Chinese EFL
context and discussed the underlying cultural, educational, and
individual factors that contribute to the misalignments. The results
demonstrated that Chinese students and NNESTs have more
resemblance in their opinion of effective teacher characteristics than
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NESTs. Both prioritize knowledge, teaching skills, and professionalism.
In comparison, NESTs place more emphasis on individual qualities
and student engagement such as being caring and flexible. These
discrepancies could have been caused by differences in the
participants’ beliefs of educational models, given that NNESTs and
students are familiar with the teacher-centered model while NESTs are
more accustomed to the student-centered model. In conclusion, this
research showed the misalignments between students, NESTs, and
NNESTs in terms of their views on effective teacher characteristics in
the Chinese EFL contexts, along with the cultural, educational, and
individual aspects contributing to these differences.

The results of this study might have important implications for
educators, learners, and university administrators. These implications
could help enhance the effectiveness of teachers, and improve the
collaboration between NESTs and NNESTs. The study has found that
NEST, NNESTs, and students have different prioritizations on
effective teachers’ characteristics, which are likely to result from their
different cultural, linguistic, and educational backgrounds. Research
has shown that certain negative or neglected qualities of NESTs and
NNESTs can be developed through training (Huang, 2017).
Therefore, university administrators could offer training and
education to NESTs and NNESTs to understand the complementary
nature of various effective teacher characteristics in teaching,
allowing them to bolster weaker areas and help improve instruction.
For example, NNESTSs could cultivate their affective qualities and
be more caring, respectful, and fair to students, and learn about
student-centered teaching methodologies (Wang and Fang, 2020).
NESTs, in the meantime, could put more effort into understanding
the Chinese culture and education system, adjusting their teaching
materials and activities as needed, and making sure they are
thoroughly prepared for class. NESTs and NNESTs could collaborate
and teach together, as research has shown that co-teaching can result
in the exchange of knowledge between teachers, and providing
greater attention to learners’ needs (Gbenakpon, 2018; Rao and Yu,
2021; Sanders-Smith and Ddvila, 2021). It also supports the
professional growth of teachers, as they can improve their teaching
practices by observing and learning from colleagues, as well as
through exchanging practical teaching knowledge and mutual
emotional support through a conducive teaching and learning
environment (Zhang et al., 2023).

The study has several limitations. This research was conducted in
a Chinese EFL setting, making the findings possibly limited in their
generalizability to other ELT contexts. The sampling may also lack
generalizability to non-English majors with various proficiency levels
since the participants were all English majors from universities in
China. Additionally, due to the impact of Covid-19, the scale of the
study had to be reduced and all the NESTS participants were from the
USA. Qualitative research methods such as class observation were also
excluded due to limited access to the university campus. Future studies
are essential to reflect the multifaceted and dynamic identity of NESTs
and NNESTs by recruiting participants with diverse linguistic and
cultural backgrounds. Lastly, this study utilizes a geopolitical contrast
between the two groups and regards English teachers from Inner
Circle countries (Kachru et al., 2006) as NESTs, which may not
be applicable in other contexts.

Another possible limitation is concerned with the trustworthiness of
the study. Trustworthiness refers to the degree of confidence in methods,
data, and interpretation used to conduct high-quality research.
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“Trustworthiness or truth value of qualitative research and transparency
of the conduct of the study is crucial to the usefulness and integrity of the
findings” (Connelly, 2016). Clarke and Braun et al. (2017) divided the
methods of providing the trustworthiness of thematic analysis (TA) into
two broad types: ‘Small q’ and ‘Big Q. The ‘Big Q’ is the utilization of
techniques and instruments in the qualitative paradigm. The Big Q
approach to TA works within a qualitative paradigm. It is theoretically
independent and flexible, and the processes of creating codes and themes
are organic. In the “Big Q” TA (e.g., the reflective thematic analysis), the
analysis is more akin to a creative process than a technical process, as the
researcher uses his own involvement, abilities, and analytical experiences
in the analysis. Therefore, the reflective thematic analysis is more
concerned with quality-assurance strategies such as a deeper engagement,
and a thorough and systematic approach, than the accuracy of coding.
These quality-assurance strategies were implemented to safeguard the
trustworthiness of the current study. Although the student and teacher
participants in four mid-tier universities may not reflect the diversity of
all students and teachers. It is hoped that the findings can have
implications in other similar settings. Further research is needed to
address the limitations of this study. Further studies could explore how
NESTs, NNESTS, and students can be better aligned in teaching practices
so that they can improve their teaching toward high levels of effectiveness.
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Drawing connections between principles and worked examples is an approach
to learning and instruction, but it is poorly understood. This study investigated
the effects of principle and example complexity on learners’ ability to map
principles and worked examples. The complexity of a principle or example
was determined based on the number of concepts and relationships involved.
138 college students were randomly assigned to one of the mapping
conditions: principle-simple example, principle—complex example, simple
example-simple example, simple example-complex example, and complex
example—-complex example. The participants studied related materials and
completed a free-mapping and a guided-mapping task for a simple and
a complex probability principle. The effects of the mapping activities were
measured in terms of gains in structural and conceptual knowledge. For
the simple principle, principle—example mapping led to fewer nonrelational
comparisons (standalone concepts) than did example—example mapping and
an equal number of relational comparisons (interconnected concepts). For
the complex principle, principle—example mapping led to fewer nonrelational
but more relational comparisons than example-example mapping did.
Principle—example mapping of corresponding content was more difficult than
example—example mapping was. However, principle—example mapping of
noncorresponding content was as easy as or easier than example—example
mapping. The two forms of mapping resulted in equivalent gains in structural
and conceptual knowledge. The findings of this study expand the understanding
of analogical reasoning and learning through mapping and comparison of
abstract and concrete content. The findings indicate that principle—example
mapping enables learners to overcome the obstacles of comprehending
abstract or general information and to identify the interrelationships of the
individual concepts in formal structures.

principle learning, worked example, mathematics learning, content complexity,
analogical comparison and mapping, relational learning, conceptual knowledge,
structural knowledge

1. Introduction

For school subjects such as mathematics and physics, learning involves acquiring
concepts and their definitions and, occasionally, symbols representing the concepts. A crucial
goal of learning is the formation of relations or structures among concepts because relations
may illustrate or define some principles, such as rules, laws, and theorems, or more complex
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phenomena. To illustrate, for any two numbers a and b, we can
calculate their sum raised to the power of n, which can
be represented by (a + b)n. For all the possible n values, the results
can be collectively represented through the binomial theorem

n _
(a + b)n = zz_o(x] a*b"™"  Within the theorem, the concepts of

a binomial, an exponent, a sum, and a binomial expansion are
linked by relations. Principles are frequently delineated in general
or abstract statements to express the relations among the concepts
underlying such statements. Such principles are referred to as
principled information in the present study.

Directly tackling to-be-learned principles can be difficult because
principles are abstract by nature (e.g., Chi et al., 1989; Koedinger et al,
2008). Concrete examples are often used to present situations in which
a target principle can be applied or how the principle can be used to
solve problems. The examples presented in the present study serve
both of these functions and are considered worked examples. The
following illustrates when the binomial theorem can be applied.
Assume a random incident results in one of two outcomes A or B and
the probability of A occurring is 0.2 and that of B occurring is 0.8.
We can determine the probability of A happening 3 times and B
happening 7 times, regardless the order of occurrence, by this part of

n X n—Xx
the theorem N a’b™

Understanding the associations between principled information
and worked examples is also a crucial learning goal because worked
examples serve as actualizations of target principles. Other forms of
information, such as tables or figures, can supplement or even serve
as targets of learning. Connecting various forms of information is the
ultimate goal of learning because understanding involves developing
aweb of interconnected knowledge (e.g., Lopez et al., 2014). Not only
is understanding valuable in itself, it is also valuable for later problem-
solving. Developing a network of knowledge, however, can be difficult
(e.g., Renkl, 1997; Dixon, 2005; Schwartz et al., 2011; Belenky and
Schalk, 2014).

The focus of the present study was the connections learners form
between domain principles and worked examples. Examples may
be the most frequently used instructional aids, and the structural
information they convey should reflect target principles. Numerous
studies have investigated how worked examples can be used to teach
target principles (e.g., Gerjets et al., 2006; Nokes-Malach et al., 2012),
for example, by pairing the worked examples with instructional
explanations. However, these studies have typically focused on how
worked examples should be implemented rather than on domain
principles. The current study investigated the characteristics of directly
connecting principled information and related worked examples
through mapping. This work would contribute to deepen the
understanding of how principled information and worked examples
become associated and to formulate effective instructional and
learning strategies.

2. Connecting as analogical mapping

In analogical thinking or problem-solving, an individual uses
the solution to a source problem to solve a target problem. If the
source and target problems have a common conceptual structure
despite belonging to different content domains, the target problem
may be solved. Cognitive psychologists have elucidated the
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processes underlying analogical reasoning (e.g., Gick and Holyoak,
1980; Gentner, 1989). The individual first retrieves an appropriate
analogue or solution to a source problem. Then, they align or map
the entities and relations of the source and target problems. In next
steps, the individual makes inferences regarding the target problem
on the basis of their knowledge of the source problem and
generalizes or transfers the solution of the source problem to the
target problem.

An analogy generally involves two targets of concrete problems
or situations, such as determining whether two worked examples
have the same conceptual structure of a binomial distribution. The
literature on analogical learning and comparison has offered a
wealth of evidence regarding the effects of such learning and its
incorporation into instructional strategies (e.g., Gentner et al.,
2003). In the current study, the definition of analogy was expanded
to include instances involving one concrete and one abstract
situation, that is, involving a worked example and its underlying
principle. In a learning context in which a source and a target
problem are provided to a learner, mapping is likely the first step
the learner takes because through mapping, the learner can
determine similarities in the conceptual structures of the two
problems and thereby delineate the conceptual structure shared by
the problems. In light of this, a new strategy of learning by mapping
or comparing an example and its underlying principle was
proposed, and its potential applicability was explored.

This hybrid approach was developed with consideration of the
following. First, for many learners, principles are too abstract to
understand and too general to apply. By contrast, an example may
illustrate only certain aspects of its underlying principle and be too
specific for generalizations to be made (e.g., Reed and Bolstad, 1991).
Therefore, learning by connecting the two forms of material may
be more effective than learning either alone (e.g., Chi et al., 1989; Fyfe
etal, 2014) because they compensate for each other’s disadvantages.
Second, the conceptual structure of a principle is complete and can
serve as a model for comparison. In cases in which examples or
problems do not illustrate all aspects of a conceptual structure, the
learner is likely to be prompted to further investigate and acquire the
remaining aspects of the structure (Schwartz et al., 2011; Lachner and
Niickles, 2015). Third, principle-example mapping may enable learners
to focus on structural similarities between a source and a target because
principles involve general entities and relations rather than distracting
contextual information. These three considerations highlight the
potential advantages of the proposed hybrid approach over traditional
mapping approaches. Because no study on such a hybrid approach was
identified in the literature, the following presents a review of empirical
studies on analogical reasoning and learning.

3. Connecting worked examples

Analogizing concrete situations is crucial in both instruction
and learning and has been researched and applied in various school
subjects (Alfieri et al., 2013; Dumas et al., 2013; Richland and
Simms, 2015; Goldwater and Schalk, 2016). However, simply
providing a learner with a source and target problem may not lead
to the desired learning outcomes. Gentner et al. (2003) discovered
that comparing two examples and participating in analogical
encoding (i.e., a guided comparison of two examples) both resulted
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in more favorable learning and transfer than did studying the two
examples in order and the baseline condition, that is, the
participants simply solving the problems. Without guidance, many
learners do not engage in active learning processes, such as
analogical comparison (Chi et al., 1989; Renkl, 1997). Therefore,
learning content must be deliberately connected.

Furthermore, learners may struggle to align or map the elements
of different content (e.g., Bassok, 1990; Ross and Kilbane, 1997). To
ensure more favorable learning outcomes, learners must be guided
through analogical mapping with instruction. Such external support
can lead them to focus the comparisons on structural components and
thus increase the likelihood of the learner comprehending the
underlying principle. If the learner does not receive guidance, they
may focus on superficial features of the problems provided that are not
relevant to the learning goals (e.g., Schwartz et al., 2011; Day et al.,
2015). Several studies (Gentner et al., 2003; Richland and McDonough,
2010) have discovered that comparisons conducted with guidance are
generally more beneficial than comparisons conducted without and
have reported the effects of improvements in solving novel problems,
or procedural knowledge, and in conceptual understanding, or
schematic knowledge (e.g., Cummins, 1992; Gentner et al., 2003;
Rittle-Johnson and Star, 2007; Richland and McDonough, 2010;
Nokes-Malach et al., 2012).

With the exception of asking learners to map or compare two
isomorphic problems with the same solution (e.g., Ross and Kennedy,
1990; Novick and Holyoak, 1991; Cummins, 1992), asking learners to
map or compare problems that can be solved using different solution
procedures but involving the same underlying principle can empower
them to more effectively learn the conceptual structure of the principle
(e.g., Catrambone and Holyoak, 1990; Reed et al., 2012). Such
nonisomorphic problems often have different subgoals and therefore
illustrate specific aspects of the target principle. These differences
cause the problems to appear different, and different steps to
be required to obtain the necessary values for obtaining a solution.
Research indicates that comparing such problems leads to greater
success in solving isomorphic problems and awareness of the
conceptual aspects reflected in the problems subgoals (e.g.,
Catrambone and Holyoak, 1990).

Some studies have obtained differential findings regarding the
learning effects of comparing these types of problems (Reed, 1989;
Reed etal., 2012). For example, in Reed et al. (2012), for some subtypes
of work problems (e.g., distance=ratel xtimel +rate2 x time2),
comparing problems with arithmetic solutions resulted in an
improved ability to solve similar problems, whereas comparing
problems with algebraic solutions did not. In addition, comparing
arithmetic problems did not lead to a learning transfer to algebraic
problems or vice versa. Comparing problems of these two kinds did
not lead to improvement on learning, either. These findings imply that
when problems are structured differently, even though the elements
involved and the solution methods are the same, their difficulty or
complexity is different.

As the studies on analogical learning have demonstrated, learning
through mapping or comparing example problems can be improved
through deliberate guidance that highlights conceptual structures. In
addition, coupling example problems of different complexities may
facilitate structural and conceptual learning. However, the beneficial
effects of such coupling are not well understood because they are not
consistently identified.
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4. The present study

Because the literature on how learners perform principle—example
mapping is lacking, this study conducted an investigation of learners’
behavior under the condition of no formal instruction being provided.
Three research goals were established. The primary goal was to
examine the characteristics of principle-example mapping, hereinafter
referred to as PE mapping. To enable a comparison, example-example
mapping, hereinafter referred to as EE mapping, was also examined.
Although principles are deemed important for relational learning
(e.g., Goldstone and Son, 2005), empirical evidence supporting the
benefits of PE mapping in this context is lacking. Therefore, the study
initially investigated learners’ tendencies regarding structural mapping
during learning tasks to accomplish this goal. Additionally,
understanding the relative difficulty of PE and EE mapping can
be valuable for educators interested in adopting these mapping
approaches for instructional material planning. Thus, the second issue
addressed in this study was the systematic investigation of the
difficulty associated with PE and EE mapping.

The secondary goal aimed to explore the factors that may affect
PE and EE mapping. Content complexity might play a role in relational
learning, however, little research has delved into this aspect. Therefore,
this study explored two sources of complexity, namely principles and
examples, to determine whether and how they affect learning through
mapping. Complexity was defined as the number of entities and
relations within a form of content, focusing on structural learning
(e.g., Halford, 1992). Simple principles had fewer elements and thus
lower structural complexity, whereas complex principles had the
opposite characteristics. Similarly, simple examples provided all
required components for direct application of a principle, whereas
complex examples included some given components but required
finding others on the basis of available information regarding entities
and relationships.

To examine the conception of conceptual structures, the
participants’ responses to the unconstrained, free-mapping task were
analyzed in terms of nonrelational and relational responses according
to the structure-mapping theory (Gentner, 1983). Nonrelational
responses were mappings that did not involve relational elements,
such as entities, properties, or property relationships (e.g., a
continuous space). Relational responses were mappings that involved
relational elements, such as first-order (e.g., events occurring in a
space) or higher-order relationships (e.g., events occurring in a space
independent of events in another space). The connections between
principle and example complexity and relational learning are
discussed in greater detail in the “Predictions” section.

To summarize, the research questions for the above goals were
as follows:

1. How do the connections established in PE mapping and EE
mapping differ?

2. Is PE mapping more difficult than EE mapping?

3. Does the complexity of an example affect the results for
Questions 1 and 2?

4. Does the complexity of a principle affect the results for
Questions 1 and 2?

For instructors and learners to feel motivated to adopt PE
mapping as a strategy, the effects of such mapping must be understood.
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Therefore, the final goal of the study was to explore the effects of PE
mapping on learning. As previously indicated, the PE mapping
approach was expected to facilitate structural learning; thus, the
learning effect to be evaluated was concerned with the learners’
structural knowledge.

Researchers, however, do not have a consensus on how the
outcomes of structural learning should be measured. Some have
measured whether a learner could articulate connections among the
entities involved in word problems. That is, they have measured the
results or schemas of problem-solving (e.g., Bassol, 1990; Novick and
Holyoak, 1991). While the acquisition of abstracted knowledge
necessitates understanding individual entities and their interrelations,
it also entails comprehending the meaning, properties, and constraints
associated with these elements. In this study, these forms of knowledge
were referred to as structural and conceptual knowledge, respectively.
Research has revealed that acquiring one form of knowledge may not
guarantee acquisition of the other (e.g., Rittle-Johnson and Alibali,
1999). Therefore, in assessing the effects of PE mapping in structural
learning, both structural and conceptual knowledge should
be considered.

For the final goal, the research questions investigated were
as follows:

5. Is the conceptual knowledge acquired through PE mapping
different from that acquired through EE mapping?

6. Is the structural knowledge acquired through PE mapping
different from that acquired through EE mapping?

7. Does the complexity of an example modulate the differences of
Questions 5 and 6?

8. Does the complexity of a principle modulate the differences of
Questions 5 and 6?

4.1. Design

A mixed-design experiment was employed for the study. The
participants were tasked with studying foundational materials related
to the target content. They then completed a free-mapping and a
guided-mapping task based on the assigned condition, followed by
tests assessing their conceptual and structural knowledge.

The independent variables included mapping type (PE or EE),
example complexity (simple or complex), and principle complexity
(simple or complex). Mapping type and example complexity served as
between-subjects variables and were combined to create five
experimental conditions: principle-simple example (PEs), principle-
complex example (PEc), simple example-simple example (EsEs),
simple example-complex example (EsEc), and complex example—
complex example (EcEc). Principle complexity was a within-subject
variable; participants assigned to each experimental group completed
tasks at each level of principle complexity.

Based on the study’s definition of complexity, Geometric and
Poisson distributions were, respectively, chosen as the simple and
complex principles. Examples were designed so that the simple
examples required one step to obtain a solution and the complex
examples required three steps. Demonstrations of the principles and
worked examples at two complexity levels can be found in
Appendices A2, A3.
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The dependent variables were scores derived from the tasks the
participants completed. For each principle, the following scores were
assigned for every participant: mapping difficulty, nonrelational
responses, relational responses, and the sum score of nonrelational
and relational responses, conceptual knowledge, and structural
knowledge. Further details are provided in the “Methods” section.

4.2. Predictions

The present study hypothesized that, in general, PE mapping
would facilitate relational comparison whereas EE mapping would
facilitate nonrelational comparison. Researchers have agreed that
teaching principles offers the advantage of presenting the elements of
a conceptual structure without irrelevant, distracting features
(Goldstone and Son, 2005; Sloutsky et al., 2005; Koedinger et al.,
2008). Although the abstractness of principles causes PE mapping to
be more difficult than EE mapping, it can also effectively highlight the
roles of the entities and relations among the entities involved in an
example (Goldstone and Son, 2005). Consequently, PE mapping is
more likely than EE mapping to lead to relational comparison and is
less likely to lead to nonrelational comparison. These differences
between PE and EE mapping, however, may not be substantial if a
principle is simple.

Differing levels of example complexity may also affect mapping
patterns. As example complexity increases, the likelihood of a learner
employing relational comparison might also increase because the
examples demonstrate the process of transformation to highlight the
relationships among the entities, which can facilitate relational
processing. When the complexity is higher in a PE pair, PE mapping
is likely to yield even more relational comparisons and fewer
nonrelational comparisons than EE mapping is. When the complexity
is higher in an EE pair, the differences between the results of PE and
EE mapping are likely less important because more relational
comparisons are likely to be made in EE mapping.

This study also hypothesized that PE mapping would generally
be more difficult than EE mapping. According to the structure-
mapping theory (Gentner, 1983), regardless of whether they are
applying PE or EE mapping, learners attempt to identify one element
of a target that corresponds to a single element of the second target.
When a learner knows nothing about a domain, they may consider
any element of the first target to correspond to more than one element
of the second. In EE mapping, a learner may more easily identify
matches (e.g., Novick, 1988; Bassok and Olseth, 1995; Ross and
Kilbane, 1997) when they consider the role of an element, that is, the
predicate of an argument (Gentner, 1983), because the attributes or
role of an element within a specific context can be more easily
extracted. In PE mapping, however, a lack of context cues and the
generality of the terms used to describe the principle can increase the
difficulty of determining the attributes or roles of elements, which
increases the difficulty of matching elements. Therefore, when the
complexity of a principle is higher, the differences in difficulty between
PE and EE mapping may become more significant.

The difficulty of PE and EE mapping may also change with the
complexity of an example. A pair of items containing at least one
complex example for PE or EE mapping is likely to be more difficult
to map than a pair containing two simple and similar items. To
comprehend and map such pairs, the learner must make additional
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inferences and transformations to render the two items comparable.
Although undertaking such a process can be an opportunity for
learning, it may also be perceived to be an additional challenge to the
learner, particularly during the initial learning period. When the
example complexity is higher in a PE pair, the difference in the
difficulty of PE and EE mapping may become more significant
(because PE mapping is generally more difficult than EE mapping).
However, when example complexity is higher in an EE pair, the
difference may become less significant (because the difficulty of EE
mapping is higher).

The effects of mapping on structural and conceptual learning can
be viewed as the cumulative outcome of two mapping tasks evaluated
under the condition of no intervention. The aforementioned
discussions indicate that as the principle complexity or example
complexity within a PE pair increases, the benefits of relational
processing due to the principle may also increase in PE mapping.
However, at the same time, the disadvantage arising from the abstract
nature of the principle for PE mapping may also intensify. It remains
unclear how the positive and negative effects of principles interact
with each other to influence the overall learning outcomes. As a result,
no specific predictions were made regarding the differences between
PE and EE mapping.

5. Methods
5.1. Participants

Undergraduate students were recruited through advertisements
posted around the campuses of a small university. Students were
considered eligible if they had not taken classes on the selected topics.
The sample size was determined to detect a standardized effect size of
at least 0.35, resulting in a target size 145. Details regarding this
estimation are provided in the Supplementary materials. In the end,
149 participants took part in the study, but 11 participants were
excluded from the analysis due to a high number of missing responses
or failure to correctly follow the task instructions. The study included
103 female and 35 male participants; the numbers of female and male
participants were similar across the five conditions.

5.2. Materials

Three sets of printed materials were used in this study. The
contents were adapted from standard textbooks that were suitable for
initial learning of the topics. The prerequisite-study booklet contained
relevant probability concepts (e.g., random experiments, random
variables, probability function and distribution, and expected values)
that the participants could familiarize themselves with. The contents
of the booklet are provided in Appendix Al.

The work booklet contained tasks used to measure the participants’
behavior of mapping. A version of the booklet was developed for each
of the five experimental conditions. Each version comprised six pages:
half of the pages presented tasks for the simple principle, and half
presented tasks for the complex principle. The order of the tasks
illustrating the two types of principles was counterbalanced within
each condition. For each half of a booklet, the first page presented a
principle and worked example or two worked examples. The PE and
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EE pairs were prepared for the simple and complex principles using
the following criteria: One example of the PE and EE pairs was
presented in the same context, and the second example of the EE pair
was presented in a different context. Representative PE pairs are
presented in Appendices A2, A3.

The second page of each half of a booklet contained a free-mapping
task, and the remaining pages contained a guided-mapping task
(examples provided in Appendices A4, A5). The free-mapping task
was used to measure the participants behavior when minimal
guidance was provided. The participants’ performances would indicate
their natural tendencies or propensities with respect to mapping. In
the task, the participants were asked to identify the commonalities and
the differences between two targets (e.g., Markman and
Gentner, 1996).

The guided-mapping task was used to measure the participants’
behavior when they received guidance. The participants were more
likely to demonstrate their abilities of mapping when provided with
guidance (e.g., Catrambone and Holyoak, 1990). Thus, this task was
used to determine the difficulty of mapping. A list of 12 minor
components of the target principle or example was provided for each
principle. For each set of responses, the participants were asked to
construct a stem for mapping by using the provided components and
to identify a corresponding part in another target example. The
numbers of components required to construct the stems were two,
three, four, or five or more. For each size, up to three sets of responses
could be given. This task was presented over two pages.

A third booklet contained two tasks for measuring the effect of
mapping. This test booklet was the same for all experimental
conditions. However, within each condition, the task order was
counterbalanced with the mapping order. One of the tasks was the
multiple-choice task, which was used to assess the participants’
conceptual understanding of the aspects of the target principles. The
task comprised two parts, each of which contained five questions on
one of the target principles. The order in which the two parts were
presented was the same as that in which the target principles were
presented in the work booklet. The questions were described in
general terms, and only one option among four was correct.

The other task was the word-problem task, which was used to
assess the participants’ knowledge of the overall conceptual structures
of the two target principles. The task comprised two problems related
to each of the two principles and two additional problems regarding
other forms of distribution that were used as foils. One of the two
problems regarding each of the two principles was a simple problem,
and the other was a complex problem. These six word problems were
presented in the same semirandom order for each experimental
condition. The instructions specified that some of the problems could
be solved by using one of the two target principles and that if a
problem could be solved using one of these principles, only the
equation associated with the principle needed to be provided.

5.3. Procedure

The study commenced after approval was granted by a research
ethics committee. Groups of eight participants or fewer completed the
experiment in a laboratory on a campus or a designated room in the
library of another. The participants were seated with sufficient space
between them to work independently and receive individual help from
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the experimenter if needed. The participants were randomly assigned
to an experimental condition upon their arrival through the block
randomization procedure and were not informed of which condition
they had been assigned to. Both the experimenters and the participants
were blinded to the research questions and hypotheses. The
experimenters asked the participants to sign a consent form and
comply with the requirements of the experiment. Afterwards, the
participants studied the prerequisite-study booklet, completed the
work booklet for their assigned condition, and then completed the test
booklet within a single session. The booklets were provided all at once
but the participants were instructed to work on one booklet at a time.
The participants were encouraged to attempt to comprehend and
memorize the learning materials but were allowed to view the pages
containing the PE or EE pair as they completed the mapping tasks in
the work booklet. Before the participants started working on the test
booklet, the other two booklets were retrieved. No feedback was
provided to the participants on any of the tasks. The experimenters
emphasized to the participants that they should complete the tasks in
order and attempt to answer every question even if the questions were
difficult. For each principle, the time allocated for the prerequisite
learning, target learning, free-mapping task, and guided-mapping task
was 5, 5, 10, and 15 min, respectively. This allocation was to ensure
that the participants would spend a sufficient amount of time on each
part of the experiment. In addition, 20 min were allocated to complete
the test booklet. At the end of the experiment, each participant
received a monetary reward of $5 for their participation.

5.4. Analysis

The PROC MIXED of SAS was the primary procedure used for
the analyses. Because the order variable was not a variable of interest
for this study and did not affect the results, it was excluded from the
analyses. The model for the free-mapping task included the following
variables as fixed effects: principle, mapping, and relation, with
principle and relation used as within-subject variables. For the other
tasks, the relation variable was not included. The Kenward-Roger
method was used to correct the estimates (Littell et al., 2006), and an
unstructured option was chosen for the covariance structure. Separate
tests were conducted for each principle based on the models. To test
the effect of mapping type, the two PE conditions were compared with
the three EE conditions. To determine the effect of example
complexity, three tests were conducted. In the first, the two PE
conditions were compared because the EE conditions were held
constant (i.e., the complexity was higher in the PE pair). In the other
two tests, the EsEs versus EsEc and the EsEs versus EcEc conditions
were compared because the PE conditions were held constant (i.e., the
complexity was higher in the EE pair). Type I error rates were
controlled at 0.05 for each principle at the family level, and therefore,
the alpha values were also 0.05 for the variable mapping type and
example complexity. When analyses were conducted on the
subcategories of responses (e.g., relational and nonrelational
responses), the error rates were divided by the number of categories.
Finally, the effect of principle complexity was analyzed by using the
overall patterns of the results of the analyses.

To calculate effect sizes, two approaches were used. For the free-
mapping task, because the numbers of responses provided by the
participants were different (i.e., no fixed scale), the effect sizes and
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their confidence intervals were estimated using the bootES package
developed by Kirby and Gerlanc (2013). The bias-corrected-and-
accelerated bootstrap method was used to estimate Hedges’s g and its
95% confidence interval on the basis of 2,000 resamples. The estimates
obtainable through these methods are similar to Cohen’s d but have a
higher accuracy (Kelley, 2005). For the guided-mapping task and the
two tests, raw estimated differences (presented as raw d) between or
among groups and their 95% confidence intervals were reported.
These estimations were based on the analytical models and accounted
for covariance among the variables. If a confidence interval contained
zero, it is not reported for the sake of space.

6. Results and discussion
6.1. Free-mapping task

The responses to the questions were segmented and coded based
on the ideas that were expressed regarding each principle. The score
for each principle was calculated as the number of coded responses for
the participants. A random sample of 25% of the participants was
drawn (n=35), and the responses of the sample were independently
coded by two coders. For the simple principle, 161 pairs of codes were
identified and simple Kappa=0.87, ASE=0.04, two-tailed p <0.001.
For the complex principle, 154 pairs of codes were identified and
simple Kappa=0.76, ASE=0.04, two-tailed p<0.001. For all data,
differences in the codes assigned by the two coders were resolved
through discussion or the decision of the researcher.

The coded responses were classified into the following categories:
entity, property, property relation, first-order relation, higher-order
relation, and other. The final category was a combination of several
codes, namely no similarities or differences; do not know; blank; and
responses that were uninformative, incomprehensible, or conceptually
irrelevant. To analyze the mapping tendency, the first three categories
were combined to form a nonrelational category, and the first-order
and higher-order relation categories were combined to form a
relational category. For each principle, two scores were calculated as
the number of summated codes for these new categories.

The data as presented in Table 1 revealed that the category sums
were similar between the two principles and the PE conditions
generally had lower score sums than the EE conditions did on both
principles. Additionally, more relational than nonrelational responses
were provided under the PE conditions, whereas the opposite pattern
was shown under the EE conditions, particularly when the complex
principle was presented. For the simple principle, the planned test of
the nonrelational responses revealed a mapping effect in which fewer
responses were provided under the PE conditions than under the EE
conditions, #(133)=—3.34, SE=0.22, two-tailed p=0.001, Hedges’s
g=—0.58, CI [—0.85, —0.21]. The test of the relational responses did
not reveal a mapping effect, #(133) =0.65, SE=0.21, two-tailed p > 0.10,
Hedgess g=0.11, CI [-0.21, 0.47]. Furthermore, the tests of the
example effect showed no significant differences (two-tailed ps>0.10).

For the complex principle, the planned test of the mapping effect
indicated that fewer nonrelational responses were provided under the
PE conditions than under the EE conditions, #(133) =—5.12, SE=0.27,
two-tailed p<0.001, Hedges’s g=—0.89, CI [—1.25, —0.51], and more
relational responses were provided under the PE conditions than
under the EE conditions, #(133) =2.98, SE=0.21, two-tailed p<0.01,
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TABLE 1 Mean number and standard deviation of responses by principle and experimental condition on the free-mapping task.

Nonrelational Relational
Mapping M SD M SD
Simple
PEs 27 1.41 1.01 2.07 0.83 3.48 1.42 3.96 1.26
PEc 28 1.14 1.08 2.00 1.36 3.14 1.58 3.61 1.29
EsEs 28 2.14 1.72 2.14 1.38 429 1.90 5.43 1.97
EsEc 28 1.89 1.10 1.96 1.40 3.86 1.60 4.50 1.64
EcEc 27 1.96 1.19 1.59 0.97 3.56 1.37 448 1.53
Average 138 171 1.29 1.96 1.21 3.67 1.61 4.40 1.66
Complex

PEs 27 1.19 1.55 211 1.28 3.30 1.32 3.52 1.37
PEc 28 1.39 1.50 1.82 1.49 321 1.32 3.50 1.32
EsEs 28 3.18 2.04 111 0.88 429 2.03 5.04 2.12
EsEc 28 2.64 1.50 1.29 115 3.93 118 4.57 1.35
EcEc 27 2.26 1.16 1.63 115 3.89 137 411 1.25
Average 138 2.14 1.73 1.59 1.24 372 1.51 4.15 1.61

PEs =principle-simple example; PEc = principle-complex example; EsEs =simple example-simple example; EsEc =simple example-complex example; EcEc = complex example—complex

example. Sum: combination of nonrelational and relational responses. Total: including “others” responses.

Hedges'’s g=0.52, CI [0.16, 0.89]. The other tests of the example effect
did not produce any significant results (two-tailed ps>0.10).

To summarize, the mapping propensities elicited by PE mapping
and EE mapping differed. The learners’ mapping behaviors were
affected by the interaction of mapping type and principle complexity
(Question 4). When a simple principle was being learned, PE mapping
led to fewer nonrelational comparisons than EE mapping but the same
number of relational comparisons. When a complex principle was
being learned, PE mapping led to fewer nonrelational comparisons
than EE mapping but more relational comparisons (Question 1).
These findings verify the predictions regarding mapping type and
principle complexity.

The results regarding example complexity showed that for both
types of principles, variations in the example complexity had little or
no influence on the participants’ mapping tendencies (Question 3).
These findings support the prediction regarding simple principles but
not that regarding complex principles. This finding of a nonsignificant
effect of example complexity on relational mapping during the free-
mapping task might be explained by the multifarious behaviors of the
participants. The participants may have avoided mapping content they
were not confident about; that is, the participants assigned to the five
conditions may have mapped content that did not require
transformation and thus had similar performances. In addition, when
the participants mapped transformational content, some merely
indicated the conceptual categories the content belonged to. For
example, a calculation was required to determine the frequency of an
event in one worked example; however, some participants simply
expressed that the two examples being compared mentioned “event
frequency” or had different event frequencies. These responses were
coded as nonrelational. Therefore, the effect of example complexity
might have been partly diminished by how the participants articulated
the mappings.

Learners’ mapping behaviors are likely affected most by mapping
type and principle complexity. Mapping two examples tends to lead to
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more nonrelational comparisons regardless of whether the underlying
principle of the examples is simple or complex. Mapping a principle
onto an example of the principle tends to lead to more relational
comparisons when the principle is more complex. When the principle
is simple, the effects of PE and EE mapping on relational comparison
are similar.

6.2. Guided-mapping task

The scores for the guided-mapping task were determined for each
principle as follows. Each pair of responses constructed for PE
mapping or EE mapping was determined to have no correct, a partially
correct, or a completely correct correspondence. If a pair had a
partially correct or completely correct correspondence, the
correspondence was considered correct. Notably, the scoring was
focused on the correct rather than incorrect mapping the participants
completed. If a correct correspondence was similar to an example
provided in the instructions, that response was not counted. In
addition, if duplicate correct correspondences were identified because
partially correct responses had been provided, only one
correspondence was counted. For each principle, the maximum
possible score per participant was 12. The alpha coefficient, calculated
using the R package psych (Revelle, 2019), on the tetrachoric
correlations among the 12 items was 0.80 for the simple principle and
0.83 for the complex principle.

As the mean total scores in Table 2 demonstrate, the two types of
principles had similar mean scores, and the PE conditions on average
had similar mean scores to the EE conditions for both principles.
However, the PEc and EsEc conditions had slightly lower mean scores
than the other conditions did for both principles. The analyses based
on the total scores yielded the following results. Regarding the simple
principle, the planned test of the mapping effect indicated similarity
in performance for PE and EE mapping, #(131)=—0.64, SE=0.30,

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1241873
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Liao

10.3389/fpsyg.2023.1241873

TABLE 2 Mean number and standard deviation of correct elements by principle and experimental condition on the guided-mapping task.

Corresponding

Noncorresponding

Mapping M SD M SD
Simple
PEs 27 2.96 1.97 1.37 1.24 4.33 1.90
PEc 28 2.29 1.56 1.04 1.04 3.32 1.59
EsEs 28 3.50 175 0.89 1.10 4.39 1.87
EsEc 28 2.62 1.30 0.46 0.65 3.08" 1.55
EcEc 27 3.85 1.75 0.70 0.91 4.56 1.60
Average 138 3.04 1.75 0.90 1.04 3.94 1.79
Complex

PEs 27 3.33 1.82 0.44 0.85 3.78 2.04
PEc 28 2.56 1.67 1.07 1.30 3.63" 2.17
EsEs 28 4.00 1.44 0.79 1.13 4.79 1.52
EsEc 28 2.44 1.12 0.33 0.55 2.78* 1.25
EcEc 27 3.96 1.43 0.56 0.97 4.52 1.76
Average 138 3.26 1.63 0.64 1.02 3.90 1.89

PEs = principle-simple example; PEc = principle-complex example; EsEs = simple example-simple example; EsEc = simple example—complex example; EcEc = complex example-complex example.

“One participant with missing data was excluded.
"Two participants with missing data were excluded.

two-tailed p>0.10, raw d=—0.19, CI [-0.78, 0.40]. The analyses of the
example effect indicated that only the EsEs condition led to a better
performance than the EsEc condition did, #(131)=2.76, SE=0.47,
two-tailed p<0.01, raw d=1.29, CI [0.37, 2.21].

With respect to the complex principle, the planned test did not
reveal a mapping effect, #(131) =—1.04, SE=0.31, two-tailed p>0.10,
raw d=-0.33, CI [—0.94, 0.29]. However, the tests revealed an
example effect for the EsEs versus the EsEc condition, #(131)=4.19,
SE=0.48, two-tailed p<0.001, raw d=2.01, CI [1.06, 2.96].

Even though no mapping effect was discovered from the overall
scores, the participants in the PE conditions likely had an advantage over
those in the EE conditions for the noncorresponding content because the
latter did not have direct access to it. For the complex principle, for
example (see Appendix A3), the first condition presented in the PE pairs
was not mentioned in the EE pairs. To investigate the possible advantage,
the total score was divided into a score for corresponding content and a
score for noncorresponding content. The score for the noncorresponding
content was calculated as follows. Of the 16 components provided for
each principle in the task, three for the simple principle and five for the
complex principle did not have correspondences in the examples. If a
correct response contained one or more of these components, it was
counted as a case of noncorresponding mapping; other responses were
counted as cases of corresponding mapping.

As presented in Table 2, the responses were predominantly
corresponding responses. The participants in the PE conditions tended
to have lower performance than those in the EE conditions did on the
corresponding content for the simple principle, #(131) = —2.40, SE=0.29,
two-tailed p=0.02 raw d=—0.71, CI [-1.29, —0.12], and for the complex
principle, #(131)=—1.97, SE=0.27, two-tailed p=0.051 raw d=—0.52, CI
[-1.05, 0.001]. However, on the noncorresponding content, the
participants in the PE conditions had higher performance than the
participants in the EE conditions did for the simple principle,
£(132)=2.94, SE=0.18, two-tailed p<0.01, raw d=0.52, CI [0.17, 0.87].
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These findings indicated that PE mapping had an advantage over EE
mapping regarding noncorresponding content even though the test was
not significant for the complex principle. This advantage compensated
for the lower performance on the corresponding content and thus the
overall performance on the task was similar between PE and EE mapping.

The results for the overall task show that the difficulty of PE
mapping and EE mapping did not differ (Question 2). Furthermore,
this similarity was not affected by principle complexity (Questions 4).
Additional analysis, however, revealed a differential effect in the
difficulty of PE and EE mapping in relation to corresponding and
noncorresponding content. The performances on the two kinds of
content also uncovered a principle effect. The finding that, on average,
the PE conditions had higher mean than the EE conditions on the
noncorresponding content with the simple principle supported the
conjecture that the principle in PE mapping serves as a model for
learning. This modeling effect, nevertheless, was somehow weakened
as the principle complexity increased. Because the content variable
was not manipulated in this study; it is difficult to determine whether
this observation was due to the increased abstractness effect of the
principle. Further evidence regarding the modeling effect is presented
in the subsequent discussion on the example effect.

The finding that the PE conditions had a lower mean than the EE
conditions on the corresponding content may be explained by (1) PE
mapping leading to more noncorresponding comparisons, (2) PE
mapping being more difficult than EE mapping for this kind of
content, or (3) both. Nevertheless, the results for the complexity
principle, in which no mapping effect was found in the overall task
and the noncorresponding content, suggested that PE mapping was
more difficult than EE mapping in relation to the corresponding
content. This evidence supports the prediction on a mapping effect
under certain conditions. To gain a complete understanding of how
the content variable influences the mapping effect, future research
should systematically manipulate the variable.

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1241873
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Liao

TABLE 3 Mean number and standard deviation of correct responses by
principle and experimental condition on the multiple-choice task.

Complex
Mapping M SD
PEs 27 1.96 0.98 3.11 1.34
PEc 28 1.86 115 2.56" 1.05
EsEs 28 1.46 0.88 2.89 0.74
EsEc 28 1.65° 1.06 2.70° 0.99
EcEc 27 1.89 1.05 2.48 0.98
Average 138 1.76 1.03 2.75 1.05

PEs = principle-simple example; PEc = principle-complex example; EsEs = simple example—
simple example; EsEc = simple example—complex example; EcEc = complex example—
complex example.

*One participant with missing data was excluded.

"Two participants with missing data were excluded.

TABLE 4 Mean number and standard deviation of correct responses with
odd-response patterns removed by principle and experimental condition
on the multiple-choice task.

Complex

Mapping M

PEs 18 2.17 1.10 19 3.11 1.49
PEc 21 1.86 1.24 19 2.63 1.01
EsEs 11 1.64 1.21 17 2.65 0.93
EsEc 14 1.43 116 16 2.44 1.03
EcEc 14 1.93 1.21 16 3.00 0.73
Average 78 1.83 118 87 277 1.09

PEs = principle-simple example; PEc = principle-complex example; EsEs =simple example-
simple example; EsEc =simple example-complex example; EcEc = complex example-
complex example.

With respect to example complexity, for the overall task, EsEs
mapping was easier than EsEc mapping was with both principles. In
other words, PE mapping was less difficult than EE mapping when an
EsEc pair was used in the latter (Question 3). These findings partially
support the prediction that when a pair contain items of different
complexities (i.e., PEc or EsEc), the difficulty of mapping would
be higher. Notably, the effect of example complexity (PEs vs. PEc) was
weak when the learners were required to employ PE mapping. This
weaker effect may have occurred because of the modeling effect due
to the presence of the principle. Although the example effect when
EE mapping was used is in line with that reported in the literature
(e.g., Reed and Bolstad, 1991), the effect when PE mapping was used
requires further investigation to be characterized.

To recapitulate, PE mapping may not be more difficult than EE
mapping. Factors such as content characteristics, example
complexity, and principle complexity may influence the difficulty of
mapping. Although PE mapping of corresponding elements is more
difficult than EE mapping, such mapping may be as easy as or easier
than EE mapping for noncorresponding elements. Example
complexity may increase or decrease the difference in difficulty
between these forms of mapping, depending on whether complexity
is varied within the PE or EE pair. Finally, for more complex
principles, the difference in the difficulty between these two forms
of mapping may be smaller.
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6.3. Multiple-choice task

For each principle, the participant score was calculated as the
number of correctly answered questions. The mean scores are
presented in Table 3. The tetrachoric correlations between the test
items for each principle were used to calculate reliability. The resultant
alpha coefficient was nearly zero for both principles. Analysis of
variance components in which the participants and items were
considered random factors and the principle was considered a fixed
factor was performed. The results revealed that the Participant x Item
interaction accounted for a large proportion of the variance in the data
compared with the portion accounted for by the participant and item
effects (0.215 vs. 0.003 and 0.033). This indicates that some participants
had unconventional response patterns for the task that were not
associated with the item difficulty. Rather, they indicate that some
participants had learned some aspects of the principle more effectively
than other aspects. Therefore, the correlation between any two items
was low, which resulted in a low alpha coefficient.

To determine the effect of these unconventional responses,
another analysis was conducted for the “reliable” participants.
Information regarding how these participants were identified is
provided in the Supplementary materials. The alpha coeflicient for the
participants with normal response patterns was 0.73 (n=78) for the
simple principle and 0.65 (n=87) for the complex principle. The
results indicate that the normal response patterns could play a key role
in determining the reliability of task performance.

Although the unconventional participants led to the measures
having lower reliability, their learning progresses were not invalid. For
this reason, an analysis that included the scores of all participants was
conducted. The data as presented in Table 3 indicated that the simple
principle had a lower mean score than the complex principle did. This
was likely caused by the participants misunderstanding the concepts
of experiment and trial, with the detrimental effect of this
misunderstanding being larger for the simple principle. The effects of
mapping type and example complexity were negligible. Because the
participants assigned to the five conditions had differing performance
on the guided-mapping task, a proportion-correct score for the overall
task was used as a covariate in the analysis. The planned test of the
mapping effect uncovered similar performance for the participants in
the PE and EE conditions for the simple principle, #(131)=1.37,
SE=0.18, two-tailed p>0.10, raw d=0.25, CI [-0.11, 0.60], as well as
for the complex principle, #(131) =0.82, SE=0.18, two-tailed p>0.10,
raw d=0.15, CI [—0.21, 0.51]. No example effect was identified for
either principle (two-tailed ps>0.05).

The same set of analyses was next performed for the conventional
samples to enable a comparison. See Table 4 for the means of these
samples. Because some removed cases differed with the principles,
separate analyses were performed for each principle. The results were
similar to those obtained in the previous set of analyses; therefore,
they are not presented here. Overall, the two sets of analyses
demonstrated that although the participants handled the content
differently, as indicated by their test item scores, their overall learning
outcomes were not affected differently by the factors investigated in
this study.

These analyses reveal that PE mapping and EE mapping resulted
in similar increases in conceptual knowledge (Question 5). This
similarity was not disrupted by example complexity (Question 7) or
principle complexity (Question 8). A further discussion of these
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findings is presented with that on structural knowledge in the
next section.

6.4. Word-problem task

An overall task score and two principle scores were calculated for
each participant based on the number of problems they correctly
solved. Because the problems of the task involved three sets of
principles and only two items were included for each set, an alpha
coefficient was calculated for the overall task with the tetrachoric
correlations. The reliability coeflicient was 0.80 for the overall task.

As shown in Table 5, the overall mean scores were low; and they were
close to the sum scores of the two principles, which indicates the
participants rarely solved the filler problems. The data also reveal that the
simple principle had a higher mean score than the complex principle did,
and an example effect may have been present. For the analysis, the two
principle scores and the covariate proportion-correct scores from the
guided-mapping task were included. The planned tests did not reveal any
effects of mapping type or example complexity (two-tailed ps>0.10), with
the exception of the PEs condition leading to a better performance than
the PEc condition did for the complex principle, #(131)=2.95, SE=0.16,
two-tailed p<0.01, raw d=0.47, CI [0.16, 0.79].

Overall, the results indicate that the amount of structural
knowledge the participants acquired through PE and EE mapping was
similar (Question 6). This similarity, however, was affected by the
interaction between example complexity (Question 7) principle
complexity (Question 8). For learning the simple principle, example
complexity did not affect the similarity. For learning the complex
principle, PE mapping led to less gain than EE mapping when example
complexity was increased in the PE pair.

The impact of mapping on learning could be attributed to the
cumulative effects of the two mapping tasks. Since guided mapping
was employed as the second task completed by the participants, it is
likely to have influenced the test results. As demonstrated by the
findings, participants in both the PE and EE conditions exhibited
comparable performance on the guided-mapping task, regardless of
the type of principles involved. This suggests that both forms of
mapping resulted in similar learning outcomes when the assigned

TABLE 5 Mean number and standard deviation of correct responses by
principle and experimental condition on the word-problem task.

Complex Whole
task
Mapping SD SD
PEs 27 107 | 096 | 081 056 = 193 124
PEc 28 093 086 033 055 | 126° @ 1.02
EsEs 28 129 081 068 055 207 130
EsEc 28 1.04° 0.92 0.41* 0.64 1.44¢ 1.36
EcEc 27 119 08 048 | 070 | 167 | 133
Average 138 110 088 054 | 062 | 168 127

PEs = principle-simple example; PEc = principle-complex example; EsEs = simple example-
simple example; EsEc =simple example-complex example; EcEc = complex example-
complex example.

*One participant with missing data was excluded.

"Two participants with missing data were excluded.

“Three participants with missing data were excluded.
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mapping tasks were completed. Consequently, this observation may
elucidate why there were analogous gains in conceptual and structural
knowledge for both forms of mapping, irrespective of the
principle types.

An effect of example complexity was observed for both types of
principles when the participants in the EE mapping conditions
completed the guided-mapping task. However, this effect was not
observed for the two tests used to measure conceptual and structural
knowledge. On the other hand, an example effect on structural
knowledge gains was identified when PE mapping was used to learn
the complex principle. These results showed that example complexity
and principle complexity had limited effect on the learning of
conceptual and structural knowledge. The reason might be the
following. During the guided-mapping task, the participants were
asked to construct the stems for mapping and identify the
corresponding components from the target example. Such a task is
likely more challenging than the free-mapping task. However, because
the guided-mapping task did not include formal instruction, the
learning gains from the task were limited. The participants’ low to
moderate performance on the two tests provides some evidence to
support this speculation. Little example effect was discovered through
the tests, which was likely because the participants assigned to the
different conditions had not yet learned the content well enough that
differential effects could be identified.

Although PE mapping and EE mapping may elicit different
mapping behaviors with principles of varying complexity and differ in
difficulty with content of different features, PE mapping can result in
similar, if not higher, levels of structural and conceptual knowledge
about the principle compared to EE mapping. In addition, these
findings remain robust even when the principle complexity increases.

7. General discussion

The current study investigated the characteristics of connecting
to-be-learned information (i.e., principles and examples) by mapping
their entities, relationships, and conceptual structures. The findings
contribute to the knowledge of analogical reasoning and learning by
mapping one abstract principle onto one concrete example. Through
this line of research, learning scientists can identify additional means
of enabling learners to overcome the obstacles of comprehending
abstract or general information and elucidate the interrelations among
the individual concepts in formal structures. Although this line of
research remains at an early stage, the current findings may provide
some theoretical and instructional insight.

7.1. Principle—example mapping may be as
effective as example-example mapping

The study findings seem to support that principle-example
mapping is as effective as example—example mapping. In the guided-
mapping task, the participants in the PE conditions compared fewer
corresponding components but generally compared more
noncorresponding components than did those in the EE conditions.
Their higher number of comparisons of noncorresponding
components compensated for the lower number of comparisons of

corresponding components, which led the participants in the PE and
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EE conditions to have a similar overall performance. In addition, this
similarity in their performance was not affected by principle
complexity. These findings indicate that the two forms of mapping are
generally equally effective for learning simple materials, such as those
employed in this study. More importantly, the findings support the
proposal that principle—example mapping can overcome the learning
difficulty resulting from the abstractness of a principle.

Notably, in the guided-mapping task, the participants were able to
freely determine what they should map. They are likely to have
avoided mapping content that was difficult for them. If they had been
directed to map all specified components, the findings may have been
different. Therefore, future studies should use different guided-
mapping tasks to test whether the conclusion regarding an equal effect
is generalizable.

7.2. Principle—example mapping has a
modeling effect

Several findings suggest that principles have a modeling effect in
principle-example mapping. On the guided-mapping task, the
participants in the EsEc condition had worse performance than those
in the EsEs condition did. However, the participants in the PEc
condition did not have worse performance than did those in the PEs
condition. These findings were robust because they did not interact
with principle complexity. Other findings revealed that the participants
in the PE conditions had better performance than did those in the EE
conditions with respect to mapping noncorresponding content. These
findings imply that, when a learner attempts PE mapping, they can
compare an example with the principle it illustrates and comprehend
how the differences between the principle and example can
be explained by the principle because the principle provides complete,
nondistracting information.

With respect to how these findings can be applied in instruction,
when a variety of worked examples or word problems are used in a
lesson, they should be compared with the principle they illustrate.
Merely mapping examples or problems of different levels of complexity
may not result in the learner comprehensively understanding the
underlying principle. This is particularly true when instruction time
is limited or students are required to review examples or problems
outside of class (e.g., Chi et al., 1989).

7.3. Principle—example mapping facilitates
structural learning

Much of the evidence of this study support that principle-example
mapping facilitates structural learning. In the free-mapping task, PE
mapping of the complex principle led to the participants making more
relational comparisons than EE mapping did, whereas EE mapping led
to the participants making more nonrelational comparisons regardless
the complexity of the principle. Although the relational advantage of
PE mapping was not obtained with the simple principle, the
participants in the hybrid mapping conditions were more likely to
complete more relational than nonrelational comparisons, whereas
those in the traditional mapping conditions were more likely to
complete more nonrelational than relational comparisons, as indicated
by the data presented in Table 1. These findings align with the
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argument that principled information facilitates relational or
structural learning (e.g., Goldstone and Son, 2005).

Other evidence supporting the facilitating effect of principle—
example mapping come from the results of the conceptual and
structural tests. In the literature, abstract information has been
reported to be difficult to learn (e.g., Reed and Bolstad, 1991).
However, in the current study, the two forms of mapping yielded
comparable learning outcomes in conceptual and structural
knowledge. This suggests that when a learner employs PE mapping,
the difficulties associated with processing abstract information are
compensated for by the utility afforded by a principle for processing
relational information. Although EE mapping does not have this
disadvantage, the resulting learning outcomes are not superior to
those of PE mapping. This implies that the level of relational learning
achieved may not be as high as that in PE mapping.

7.4. Instructional implications

The learning gains resulting from the participants completing the
mapping tasks were somewhat limited. Therefore, some instructional
intervention is required for the hybrid mapping approach to
be sufficiently effective. In particular, rich and specific instructional
support for novice learners are especially important (e.g., Bokosmaty
et al, 2015). Research has provided suggestions regarding how
mapping tasks can be effectively utilized. Firstly, transitioning from
example—example mapping to principle-example mapping can
be beneficial for understanding the principle. Some theorists have
proposed (Halford, 1992; Rattermann and Gentner, 1998) that initial
learning most likely begins with understanding individual entities and
subsequently their relations with other entities or the relations between
sets of local conceptual structures. Learning a principle by comparing
two concrete examples and then comparing the principle with a
concrete example may mimic this process. This approach can address
the potential difficulty of principle-example mapping under certain
conditions by guiding the learner to identify specific examples to which
the principle may be applied. In addition, comparing such examples
may enable the learner to identify key entities and their roles and
properties (Alfieri et al., 2013). Through example-example mapping,
the relationships among key entities may be noted, and through
additional principle-example mapping, the properties and roles of the
entities and the relationships among them can be explicitly understood.
Therefore, even if a learner does not or cannot identify the general
principle underlying a set of examples (e.g., Mayer, 2004), they can still
understand the principle through principle-example mapping.

Secondly; transitioning from free mapping to guided mapping can
be beneficial for motivation for learning and learning for understanding.
In the present study, when the participants completed a free-mapping
task, their responses were occasionally general. When their responses
regarding the transformational content were general, determining
whether they understood the exact relations among the transformational
elements became difficult. Even when constraints are imposed, as they
were in the present study’s guided-mapping task, participants may avoid
mapping difficult content, such that requiring inferences and
transformations. Such avoidance could prevent learners from learning
critical elements of a domain. Therefore, when designing instructional
and learning tasks, the amount of guidance provided should
be considered. For tasks aimed at enabling learners to explore the
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structure of a domain, a free-mapping task would be more likely to
encourage such exploration (e.g., Lamnina and Chase, 2019). On the
other hand, when the goal is to help learners understand the elements of
a conceptual structure, a guided-mapping task with specific requirements
may lead to more effective and efficient learning. In addition, instruction
involving free mapping followed by guided mapping may encourage
learners to engage in more active learning.

7.5. Limitations and future research

In this study, two factors regarding principles and examples were
investigated, and therefore, the findings likely elucidate only some
aspects of principle-example mapping. Future research can expand on
the present study’s findings by, for example, including principles from
nonscience domains or examples that do not involve problem-solving.
In addition, this study analyzed the characteristics and effects of
principle-example mapping when no instructional intervention was
provided. An analysis of the effects of mapping when an intervention
is implemented would deepen the understanding of the effectiveness
of the hybrid approach.

Future research should promptly address several issues of
significance. One such issue is how principle-example mapping can
be adapted for instructional purposes and whether the effects of such
implementations can be generalized to the target populations of
learners. Another is how the effect of principle—example mapping
implemented as an instructional strategy differs from those of other
forms of instruction, such as providing principled explanations or
intermixing instructional explanations with worked examples.
Research should also consider other issues that are more theoretical.
For example, researchers should answer the following questions: Is
there a difference between the cognitive processes evoked in principle-
example mapping and in example-example mapping? How do these
cognitive processes differ, and what do they imply? These research
questions, albeit incomprehensive, should be investigated to achieve a
complete understanding of the hybrid approach proposed in this study.
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Teacher pedagogical artistry is fundamental to good teaching. This paper attempts
to conceptualise one perspective of pedagogical artistry, that of teacher dialogic
artistry. This conceptualisation is built on two dimensions of teachers’ conduct
aesthetically embodied in dialogic pedagogy: the pedagogical dispositions and
language qualities. In this light, we suggest three dispositions that teachers need
to develop a dialogic ecology in their class. These are togetherness, provisionality,
and exploratory disposition. It is also essential that each of these dispositions
be accompanied by a teacher's code of verbal communication thoroughly
harmonised with them. In the context of such dialogic ecology, students are
offered the potential to shape their dialogic ethos.

dialogic pedagogy, teacher dialogic artistry, togetherness, provisionality, exploratory
disposition, dialogic ethos

1. Introduction

In modern educational theory, teacher pedagogical artistry tends to be a neglected notion
and its merit as an inherent quality of good teaching (Eisner, 2004) is paradoxically oblivious.
As Bellezza (2020) characteristically remarks, ‘teacher artistry is grossly undervalued and greatly
malnourished’ (p. 27). This occurs within an era, where the teaching profession is primarily
taught as ‘a technological, knowledge-based practice (Hadjipanteli, 2021, p. 15), which means
that the understanding of teaching as a poetic and art-full practice whose aesthetic energies
have a critical effect on the learning ecology (e.g., Rubin, 1985; Eisner, 2004; Lutzker, 2021),
seems languid.

When considering teaching as an art, what seems to be the most important in our opinion,
is that a teacher works as an artist (Dewey, 1910), and pedagogy is intertwined with artistry.
Therefore, a teacher-artist predominantly cares for the design and implementation of teaching
‘within a purposeful, informed, ethical and aesthetic framework’ (Ewing and Smith, 2001, p. 16).
In this light, pedagogical artistry in teaching could go far beyond a teacher’s knowledgeable
presence, focusing also on the ‘shape and feel of the relationships’ (Thompson, 2015, p. 439) that
students compose throughout their learning. This suggests that pedagogical artistry could bring
the aesthetic custody and affective manipulation of teaching together, boosting the formation
of an engaging and ethically well-structured learning ecology. For this purpose, teachers will
need to energise a synthesis of poetical, intellectual and ethical dispositions to unify their
pedagogical competence with artistic sensitivity.

In this article, we concentrate on a distinct outlook of a teacher’s pedagogy, namely their
competence to enact and encourage dialogic interactions with their students. In particular,
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we are interested in the different qualities of dialogue that a teacher
both could use and promote in class, as a catalyst for students’ active
participation in the construction of meaning and learning. We draw
on the growing body of research on dialogic pedagogy, which shows
how teachers can become facilitators in students’ co-construction of
knowledge and critical engagement with multiple ideas; we argue that
this is an important aspect of a teacher’s artistry and we specify it as
dialogic teacher artistry. Specifically, we examine the following
research questions:

» What pedagogical dispositions does the teacher embody within
the process of dialogic pedagogy, which manifest their
dialogic artistry?

o What language abilities and linguistic elements demonstrate
dialogic teacher artistry?

We view this topic as particularly important and timely, given the
growing diversity within student populations across western societies.
The increased heterogeneity in classrooms, due to the students’ wide
range of cultural and linguistic backgrounds, calls for more inclusive
and student-centred approaches to pedagogy that would take
advantage of the students’ rich backgrounds. Additionally, as explained
in Section 3, we view dialogue as an instrumental tool that can be used
for the teaching of all cognitive areas. This broad applicability justifies
the need for teachers to develop what we call dialogic teacher artistry
for the successful implementation of dialogic pedagogies.

2. Teacher pedagogical artistry: a key
source of good teaching

That teaching is an art and the true teacher an artist is a familiar
saying. Now the teacher’s own claim to rank as an artist is measured
by his ability to foster the attitude of the artist in those who study
with him, whether they be youth or little children (Dewey, 1910,
p. 220).

Identifying the influential ‘ability’ of a ‘true teacher’ that is
essential to their motivational pedagogy, Dewey (1910) indicates
pedagogical artistry. This ability originates from the Aristotelian
concept poetry, which means zoweiv (making) and, therefore,
accompanies the practice of techné (Aristotle, 1999). For Aristotle,
techné is an intellectual virtue that helps us know ‘how to bring into
existence a thing which may either exist or not and the efficient cause
of which lies in the maker and not in the thing made’ (1999,
1140a12-1140a14). Following this conceptualisation, Sennett (2009)
elaborates on techné with the notion of craftship—‘the skill of making
things well’ (p. 8)—which necessitates, as he expounds, all the mental
and ethical power of one’s self. However, if we ponder techné as
equivalent to the meaning of art, in modern thinking, this tends to
provoke misinterpretations, since techné is rather only associated with
technology and technical skills. This interconnection signifies a
separation of the rational from the expressiveness and aesthetics,
aspects that in contemporary perception are meant to be at the heart
of art (Ingold, 2000), which is typically seen as a creative activity.

Drawing upon the broader and more original sense of art as
techné, we adopt both Eisner’s (2002) thesis that artistry ‘pertains to
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the crafting of action’ (p. 382, italics original), and Schon's (1987)
conception that it stands for one’s professional practice knowledge.
Therefore, recognising teaching as a poetic and art-ful practice, this
incites a critical consideration of a teacher’s artistry (e.g., Eisner, 2002;
Bellezza, 2020; Lutzker, 2021). As Hadjipanteli (2020) highlights, in
teaching ‘every pedagogical choice and action’ is intertwined with ‘a
wide range of aesthetic acts: instructive, organisational, communicative
and administrative’ (p. 204), within which a teacher can infuse their
pedagogical artistry. This circumstance ascribes to pedagogical artistry
a complexity and multimodality (Eisner, 2002; Andrews, 2017),
making it look like a kaleidoscopic phenomenon that can inspire the
learning ecology within a class. Eisner (2002) enhances this view, by
emphasising that ‘[g]ood teaching depends on artistry and aesthetic
considerations, and that a teacher needs to know how to appropriately
respond to ‘all aspects of teaching that follow no rulé, but ‘they need
to be felt’ (p. 382). Here, Eisner reminds us that teaching is largely a
social practice dependent on real-life aesthetics; a given condition that
requires teachers’ vigilance and pedagogical prudence in order that
they sense, for example, the unsaid messages from students’ learning
and behavioural responses within an activity, or yet, to discern what
emotional-ethical conditions influence their learning process at a
specific moment.

In this line of thinking, we might acknowledge a few key
characteristics of pedagogical artistry. Taking as granted that a
teaching/learning ecology varies from class to class, potentially, owing
to students’ different profiles, idiosyncrasies and cultures, there is not
solely a single approach or a fixed method for teachers to put in praxis
their pedagogical artistry (Eisner, 2002; Piazolli, 2018). In addition,
their artistry can be embedded in the construction of a lesson in
regard to students’ concrete learning interests; the design of a
curriculum unit in conjunction with a specific methodology suitable
for students’ educational needs; the selection and creation of teaching
materials that address students’ learning needs; the teacher’s talk and
motion; and moreover, the exploitation of classroom space. By these
indicative paradigms, it becomes obvious that pedagogical artistry can
function both as process and product (Sinclair and Kelman, 2013). As
a process, it can shape the aesthetic elements of the form and content
of an activity and as a product, it is perceptible within the live
performance itself of teachers’ instructive energies.

Although this multidimensionality of pedagogical artistry
insinuates that each teacher could exercise it in various and alternative
manners, what really undergoes in every case is that pedagogical
artistry is performed with the synergy both of poetical and ethical
dispositions (Eisner, 2002; Sennett, 2009; Andersen, 2020;
Hadjipanteli, 2020). Rubin (1985) contends that a teacher’s pedagogical
artistry entails ‘a personal style’ of teaching energised by flair,
originality, ‘genuine commitment and an educated mind’ (p. 165).
Likewise, Eisner (2002) argues that this harmonised ethical-
intellectual exertion required by a teacher exacts ‘sensibility,
imagination, technique, and the ability to make judgements about the
feel and significance of the particular’ (382). Creativity, playfulness,
empathy and togetherness are some additional pedagogical
dispositions of a teacher’s artistry (Hadjipanteli, 2020). Carr’s (2003)
depiction of teacher-artist ‘as a good jazz musician [...] whose
techniques adapt and evolve in constant sensitive response to the
needs of the musical moment, enable us to infer that teaching as art is
a practice that comprises a ‘constant creative interplay with the needs
and challenges’ (p. 27) of every pedagogical occasion.
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In literature, the significance of a teacher’s pedagogical artistry is
intimately connected with the optimisation of students’ vigorous
learning, exciting their attentiveness, affective response and embodied
participation (e.g., Hadjipanteli, 2020; Rawson, 2022). From this
perspective, a teacher’s pedagogical artistry is transmuted into a vital
source of students’ ‘eager and poetical engagement’ (Hadjipanteli,
2020, p. 204). In Greenes (1995), view such a result forms the
cornerstone for significant learning, because it is driven by the desire
of exploration and search. In this conceptual context, a teacher’s
pedagogical artistry denotes a critical formative factor of students’
learning ecology; and concurrently, it constitutes a powerful and
impactful property of a teacher’s pedagogy that inextricably lies at the
core of the notion of good teaching. Furthermore, it is critical to note
that a teacher’s pedagogical artistry could be considered, as entailed
by the discussion above, a culturally driven ability. This affirms, on the
one hand, the likely diversity and heterogeneity of teachers’
pedagogical artistry in different cultures and suggests, on the other
hand, that teachers need to be familiar with their students’ culture, so
that they can easier discern their learning preferences, predispositions
and needs.

3. Teachers’ dialogic dispositions: a
pivotal characteristic of dialogic

pedagogy

Dialogic approaches to teaching and learning have received
increased attention in recent decades due to their association with
student active participation, and improved understanding and
achievement (e.g., Howe et al.,, 2019). The field is characterised by two
main strands of dialogic pedagogies: (a) instrumental dialogic
pedagogies, which view dialogue as a tool of teaching that is
independent to the subject-matter or the participants, and (b)
non-instrumental dialogic pedagogies, which view meaning making
as inherently dialogic (Matusov, 2018). In this paper, we adopt the
instrumental dialogic pedagogy approach because we conceptualise it
as a tool that teachers can use in order to achieve learning goals of the
curricula. This tool can be used in the teaching of all cognitive areas,
including the teaching of language, citizenship education and the
natural sciences. Following this, despite the existence of various
approaches, and thus terms, to the study of productive forms of
dialogue (i.e., ‘dialogic teaching’ by Alexander, 2017; ‘accountable talk’
by Michaels and O’Connor, 2015; ‘dialogic inquiry’ by Wells, 1999),
there seems to be consensus on the characteristics of productive
classroom dialogue (Howe and Abedin, 2013; Hennessy et al., 2016).
A dialogic lesson is one where students are encouraged to share their
ideas, elaborate on them, and justify them. They have opportunities to
listen to and engage with other ideas and perspectives, build on them
or challenge them. Working in small groups is a fundamental setting
in this environment because this provides students with more space
to express themselves and work with a certain number of ideas
collaboratively. In this environment, students actively develop their
learning as they co-construct meaning with their peers.

Conducting a dialogic lesson requires a skillful teacher with
dialogic dispositions, who can develop the required settings for
productive dialogues to occur and guide students through this dialogic
process. First, the teacher needs to build a suitable classroom culture
that promotes students’ dialogic ethos (Alexander, 2017). This entails
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that students should feel safe knowing that they belong in a group
where all ideas are respected and that all challenges and criticisms are
towards ideas and not the person who is expressing them (Littleton
and Mercer, 2013). Similarly, students should be trained for dialogic
behaviour when working in groups; they should respect one another,
make sure that all group members contribute to the discussion and
that all ideas are being considered (Littleton and Mercer, 2013).

Second, teachers should not act as an authoritative figure in the
dialogue, which seeks to evaluate students’ knowledge through
questioning, as the traditional teacher role would require. Instead, the
teacher should know how to re-purpose the goal of classroom dialogue
so that they become the ground for students to express their ideas,
even their half-based ideas, and co-construct their thinking. In this
setting, the teacher should act as a facilitator and guide of students’
interactions (Mortimer and Scott, 2003). In particular, teachers are
expected to initiate such interactions by asking open-ended questions
(e.g., Nystrand et al., 2003; Wells and Arauz, 2006; Vrikki and
Evagorou, 2023), modelling dialogic talk, and identifying differences
between students’ opinions so that they could be resolved (Alexander,
2017; Wilkinson et al., 2017). The language that teachers use has a key
role in achieving the kind of dialogue that is productive. In particular,
teachers should use language of reasoning (e.g., ‘because, ‘so; ‘but; ‘if’,
‘how’, and ‘why’), possibility (e.g., ‘would, ‘maybe, ‘could’ and ‘might’)
and vague language (e.g., ‘like; ‘kind of/sort of” and ‘or something/or
anything’) in order to achieve the provisionality and possibility
thinking that productive discussions (Maine and
Cermakovd, 2022).

For these reasons, we conceptualise the teachers’ skills and

require

dispositions required for developing dialogic pedagogy to be part of a
teacher’s artistry; we call it teacher dialogic artistry. Building on these
key presuppositions of dialogic pedagogy in combination with the
theory of pedagogical artistry, we conceptualise teacher dialogic
artistry based on a nexus of essential dispositions and

language qualities.

4. Teacher dialogic artistry

4.1. Togetherness: a premise for students’
democratic engagement

By its nature, dialogue is a communal practice. This becomes
explicit by the Greek etymology of diddoyos (dialogue), which
encompasses two concepts: sia—‘gather together’ —and 16yoc—‘the
flow of meaning’ (Isaacs, 1999). Following this interpretation,
dialogic pedagogy premises a learning ecology of synergy, wherein
teacher and students know to create a common interactive space for
thinking and exchanging views and feelings; it is an ecology of an
active learning community that stimulates students’ eagerness for
communicating their convictions and values. The practical
fabrication of such an ecology indicates the original prospect of
teachers’ dialogic artistry. For the achievement of this purpose,
teachers mainly need to interweave two conventions. First, the
adoption of a student-centred approach (Alexander, 2017), where
students are given the potential to ‘take control of classroom
dialogue’ (Vrikki et al., 2019, p. 482). Second, the formation of a
relational culture that helps students manifest those ‘positive-
energy driven emotions’ (Hadjipanteli, 2020, p. 202), that can
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constructively affect the dialogic process such as safety, trust,
pleasure, curiosity and empathy, for instance.

In the context of both these conditions, the aesthetics of teachers’
dialogic artistry presupposes the embodiment of a plexus of social-
ethical dispositions and, also, the practice of a linguistic code of
communication. Fundamental to the first presupposition is teachers’
respect for students’ views and beliefs in conjunction with the virtues
of democracy. In drawing upon Neelands’ (2009) notion of democracy
the virtues that teachers’ artistry will amalgamate in dialogic process
is isonomia (the right of equality), isegoria (the right to speak),
isopsephia (the right to equal representation), parrhesia (the ethical
obligation to speak your mind) and autonomia (the right to self-
determination). Teachers are called to give students an empirical and
intimate acquaintance with all these democratic virtues within the
practice of dialogue. In this attempt, teachers’ dialogic approach itself
needs to witness a serious and responsible harnessing of these
democratic virtues.

Importantly, the familiarity of students with this democratic
dialogic ethos is not irrespective of teachers” linguistic conduct;
instead, this can trigger students’ sense that dialogue is a shared and
democratic activity in an ecology of togetherness. In this regard,
teachers’ linguistic communication may integrate vocabulary and
phrases that make all students feel that they have their own personal
voice, resulting from a collective and reciprocal dialogic process (see
Figure 1). This comes in contrast with the traditional authoritative
language used on the part of the teachers and shown in the indicative
non-recommended examples in Figure 1. This kind of language tends
to establish control over the classroom discourse and can possibly lead
students’ thinking towards a specific idea or conclusion (Aguiar
etal., 2010).

4.2. Provisionality: a space for students’
intrinsic understanding

In dialogic pedagogy; it is essential for students to be competent
to articulate their own genuine dialogue between possibility and their
thinking, thus experiencing a philosophical search. This necessity
transforms dialogue into a space of investigation, where students
undertake ‘to pose questions, seek out explanations, to look for
reasons, to construct meanings’ (Greene, 1995, p. 26). For such a
thoughtful dialogic process, teachers’ dialogic artistry needs to bring
together a sequence of intellectual dispositions like open-mindedness,
social imagination and ethical imagination. These dispositions
compose a teacher’s provisionality in dialogic pedagogy.

Open-mindedness ‘involves a willingness to form and revise one’s
view as impartially and as objectively as possible in the light of
available evidence and argument’ (Hare, 1981, p. 3). It proceeds
synergistically with imagination, whilst the latter motivates the insight
of possible, ‘deals in unpredictabilities, in the unexpected’ and
‘requires reflectiveness’ (Greene, 1995, pp. 124-125). Notably, social
imagination, as defined by Greene (1995), is the ‘capacity to invent
visions of what should be and what might be in our deficient society,
on the streets where we live, in our schools’ (p. 5). Correspondingly,
Moore (2011) describes ethical imagination as the unique human
ability that permits the possibility of connecting to other people,
by developing emotional bonds with them and respectfully
confronting them.
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The combination of these dispositions makes up a functional
agent of teachers’ dialogic artistry, as it strengthens students’ cogitation
and deliberative process, enabling them to shape meanings and
interpretations. Therefore, teachers’ provisionality can significantly
contribute to the constitution of a dialogic culture, which impels
students to widen their understanding of the world and life with
different modes of looking at things. In this fashion, students can
configure their belief-holding identity and self-knowledge,
components that possess an underlying place in good teaching
(Sockett, 2012).

Practically speaking, what is indispensable in this dialogic process
is the harmonisation of teachers’ provisionality with a befitting usage
of language from their side. This compatibility is manifested by
suitable open-ended and dilemmatic questions that are implemented
as ‘belief questions’ or ‘self-revelation questions’ (Belenky et al., 1986,
p- 1). A few recommended examples of such questions are shown in
Figure 1, which in their wholeness challenge students’ reflection and
prompt them to mould a clearer picture of their perceptions.

4.3. Exploratory disposition: openness for
students’ joint construction of knowledge

The third perspective of dialogic teacher artistry refers to its
exploratory and enquiry-based nature. In the Routledge International
Handbook of Research on Dialogic Education, Mercer et al. (2020)
write that dialogic pedagogy ‘implies that education should
be designed to engage students in an ongoing process of shared
enquiry that takes the form of dialogue’ (p. 2). Alexander’s (2017)
notion of dialogic teaching implies that students should participate
in a process of joint construction of knowledge. In this context,
teachers’ artistry can be revealed in the way that they deal with the
multiplicity of ideas and thoughts being expressed. It is not enough
to simply collect students’ ideas; rather, they should transform the
ideas into a joint inquiry by coordinating them in ways that allow
students’ exploration. One example of how teachers can coordinate
multiple ideas appears in Figure 1 under ‘Exploratory disposition,
namely ‘Could you identify common or contradictory elements
between the ideas/opinions that have been heard so far?. With such
questions, teachers encourage students to actively engage with all
ideas being heard and to begin identifying links between them. This
can be the beginning of a co-construction process that helps students
evaluate and refine ideas.

First, teachers can direct students’ attention to ideas that are
pivotal to the progression of the joint construction of understanding.
For example, by intervening in students’ exchanges with phrases like
‘Have you heard Alex’s thought? or ‘Alex has an objection here,’
teachers can draw students’ attention to new or critical perspectives
that can help shape their exploration. Second, teachers can highlight
links between ideas. For example, in the following quote from our
database we can see how this teacher combines two ideas expressed
by two different students in order to help the class to move their
exploration forward. The quote is expressed by a primary school
teacher, who discusses with her students a story about diversity.

Remember Alex what you said before about diversity? That it is also

about us having different activities. I wonder. Can Alex’s thought
that everyone can have different activities, and Andrew’s thought
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Togetherness

Provisionality

Exploratory
disposition

FIGURE 1

Indicative recommended examples:

“We will discuss all together our views about this topic.”
“We all listen to you.’

“Well done! Does anyone want to add something else?’
‘Let us think about this idea of your classmate .’

‘Please address everyone in class, not just myself [teacher].

Indicative non-recommended examples:
‘I don’t understand your opinion.’

“Your idea is not relevant to the discussion.’
‘I have heard your view.’

Indicative recommended examples:

‘Is there only one right/possible opinion?”

“What additional elements would you wish to know to understand better
this situation/this person/this solution?”

‘Do you think that there are other good solutions for the hero’s
problem/conditions?

‘Could you imagine yourselves in the position of the hero? What might
be your own reactions, and why?”

“What else could the hero mean by his/her words?”

Indicative non-recommended examples:

“These two ideas are enough to explain the hero's attitude.”
‘But this solution doesn't sound right.’

‘I believe there is no other better suggestion.’

Indicative recommended examples:

‘Can anyone else support this idea using a different argument?”

‘Do you agree or disagree with your classmate’s idea? Tell us your own
opinion.’

“What elements make you believe so? Explain your thinking >

‘Could you identify common or contradictory elements between the
1deas/opinions that have been heard so far?’

‘Based on your arguments, could you come to a conclusion?’

Indicative non-recommended examples:

*All your opinions are good. Let us proceed to the next question.’
“It's not so necessary to express contradictory opinion all the time.’
‘I think it 1s not advantageous to hear these contradictory positions.”

Recommended and non-recommended language examples of the three pedagogical dispositions of teacher dialogic artistry.

be connected in some way?

that the mouse’s father didn't let him enjoy his hobby of dancing, 5. Discussion

Such techniques reveal teachers artistry in facilitating and
supporting students’ exploration in classroom talk. Additional
recommended examples, as well as non-recommended examples are
presented in Figure 1.

Frontiers in Education

Teacher dialogic artistry, like dialogue per se, is a cognitive,
poetical and normative concept. ‘Genuine dialogue is extremely
demanding), as Kazepides (2012) argues; ‘it requires respect, trust,
open-mindedness, a willingness to listen and to risk one’s own
preconceptions, fixed beliefs, biases and prejudices in the pursuit of
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truth’ (p. 915). In harmony with this spectrum of prerequisites,
dialogic pedagogy is also challenging, as it requests from teachers to
build a learning ecology infused by similar intellectual and ethical
dispositions conducive to students’ personal and spirited involvement
in the dialogic process.

In this paper, we have discussed both from a theoretical and
practical perspective, how teachers are expected to configure a
dialogic ecology in their class concerted by their dialogic artistry.
In this respect, we recommend dialogic pedagogy as a poetic and
art-full practice guided by a teacher, who cares for helping
students extend their existing ‘dialogical nature of the self” as a
‘human achievement’ (Kazepides, 2012, p. 914). The three
essential qualities of teacher dialogic artistry proposed could
significantly affect students” dialogic performance, encouraging
them to construct good relationships with the democratic,
synergistic, insightful and investigative processes incurred in
dialogue. Therefore, we might assume that a dialogic space built
on a teacher’s togetherness, provisionality and exploratory
disposition communicated by their behavioural and linguistic
actions can inspire students to form an aesthetics of good dialogue
and an ethics of dialogic self.

Implications for teacher training and teacher professional
development can be drawn. To cultivate dialogic artistry, teachers
should develop relevant pedagogical dispositions and possess certain
language qualities. Training programmes should aim to raise teachers’
awareness of dispositions of togetherness, provisionality and
exploration, and provide appropriate tools for translating these
dispositions into practice. A code of verbal communication should
accompany these dispositions to help teachers develop an appropriate
dialogic ecology for students.
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How much do teachers know
about self-regulated learning? To
what degree and in what way do
they encourage it in students?

Slavica Simi¢ Sasi¢*, Anela Nik&evié¢-Milkovi¢? and Maja Cindri¢!

!Department of Teacher and Preschool Teacher Education, University of Zadar, Zadar, Croatia,
2Department of Teacher Studies in Gospi¢, University of Zadar, Gospi¢, Croatia

Introduction: Self-regulated learning (SRL) is a multidimensional process
that involves personal (cognitive and emotional), behavioral, and contextual
components. Teachers, as mediators in socialization, can influence SRL in various
direct and indirect ways: by instructing students on effective learning strategies
and structuring the learning environment. Most teachers agree that students
should be helped to become self-regulated in their learning, however, they are
unsure of how to do this, which is why they encourage it to a limited degree.
Therefore, the objectives of the research were: (1) to examine how much teachers
know about SRL, to what degree and how they encourage it in students; (2) to
examine the differences in encouraging SRL with regard to gender, seniority, type
of school and status of school subjects they teach.

Method: The research was conducted using an online questionnaire at two
measurement points. A total of 251/179 primary and secondary school teachers
in Croatia participated in the study. To assess teaching knowledge and methods
of encouraging SRL, the questionnaire employed both open-ended questions
("Provide your own subjective definition of self-regulated learning.”; "How
you promote self-regulated learning in your practice? Which approaches are
most effective?”) and the Self-Regulated Learning (SRL) Encouragement Scale
(encouragement of learning planning and learning organization strategies,
metacognitive monitoring of learning, elaboration and evaluation, understanding
and effort investment).

Results: Teachers only partially know what self-regulated learning constitutes.
Abouttwo-thirds of teachers have heard of the SRL, but only 14% accurately defines
the construct. When defining SRL, they most often emphasize independently
regulated/directed learning, and the definitions are mostly partially correct. On
the other hand, teachers estimate that they encourage SRL to a significant extent.
There are certain discrepancies in the data regarding the methods of encouraging
SRL depending on the methodology (qualitative/quantitative). Teachers encourage
SRL to a limited extent and provide implicit and indirect SRL encouragement.
The results indicate that female teachers and teachers in humanities encourage
SRL to a greater extent when compared to natural science and technical subject
teachers, and the same goes for elective subject teachers when compared to
compulsory subject teachers.

Discussion: The results have theoretical, but also great practical implications when
it comes to the implementation of this multidimensional and complex construct
in the educational system. They corroborate the theoretical foundations of SRL
and SRL encouragement, whilst indicating the need for improving teachers’
knowledge and competencies in regard to SRL encouragement in students.
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1. Introduction

Self-regulated learning (SRL) is a multidimensional process that
involves personal (cognitive and emotional), behavioral, and
contextual components. It is a process that integrates metacognitive
aspects (planning, goal-setting, organization, self-monitoring, self-
evaluation), cognitive aspects (selecting learning strategies, structuring
the environment), as well as motivational aspects (self-efficacy, task
interest, self-attribution), leading students to effectively regulate their
own learning process (Zimmerman, 2002). According to Zimmerman
(2002), SRL unfolds through three phases: during the preparation
phase (prior to learning), the student analyses the task, sets goals,
plans, selects learning strategies, and defines motivational beliefs. This
includes assessing self-efficacy, setting expectations, goal orientation,
and intrinsic interest. The performance phase (during learning)
involves self-control and self-observation processes. The student
focuses on the task, adjusts effort, monitors performance, analyses the
conditions under which the performance occurs, and the
consequences it entails. This involves applying different ways to
enhance performance. The third phase, self-reflection (after learning),
includes self-evaluation and self-directed action. The students assess
their own achievement, reflect on the reasons behind that
achievement, and identify the emotions triggered by that achievement
(satisfaction/dissatisfaction) along with adaptive or defensive reactions
(Zimmerman, 2002).

The terms SRL and SRL models primarily emerged within the
socio-cognitive perspective, with Hadwin and Oshige (2011) asserting
that the social context plays a crucial role in shaping and influencing
SRL. Teachers, as intermediaries in socialization, can impact SRL in
various direct and indirect ways: by teaching students effective
learning strategies, or by structuring the learning environment to
allow students to discover effective learning strategies on their own
(Kistner et al., 2010; Dignath-van Ewijk and van der Werf, 2012;
Karlen et al., 2020). Teachers may promote self-regulated learning
through direct instruction of learning strategies, both implicit and
explicit ones. Implicit instruction involves demonstrating specific
behaviors, such as modelling strategy usage or verbalizing thought
processes by the teacher. In this case, students are not explicitly
informed that the behavior can be an effective learning strategy. This
type of instructional strategy is referred to as blind training (Brown
et al, 1981). Teachers can also engage their students in strategic
behavior by asking questions. On the other hand, through direct
instruction, teachers are able to explicitly demonstrate and tell
students that a certain activity is a learning strategy that can enhance
their performance. They can advise why it's important to use a
particular strategy, how to apply it, when or in which situations it’s
appropriate, and what skills are necessary for its use. In that case,
students receive some information about the meaning and importance
of that strategy, and Brown et al. (1981) refer to this explicit strategy
as informed training. Blind training can improve the use of a specific
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strategy, but it does not generalize, whereas informed training enables
the transfer of strategy application to the appropriate environment,
which is particularly useful for less-able students (Veenman, 2007).
The highest level of instruction is self-control training, combining
guidance in strategy usage and informed training with explicit
instructions on how to apply, monitor, check, and evaluate a specific
strategy. This type of training facilitates the transfer of strategy
application to relevant environments in the most sustainable way
(Brown et al., 1981). Pintrich (2002) also emphasizes the need for
explicit teaching of metacognitive knowledge. In most cases, teachers
instruct metacognition in a rather implicit manner, assuming that
students will autonomously acquire knowledge and skills. However,
students need to be informed about the significance of strategies and
how to use, monitor, and evaluate them. When it comes to encouraging
SRL, another possibility comes indirectly through creating a
supportive learning environment. The learning environment
encompasses not only the characteristics of students and teachers but
also the learning content, tasks, and teaching methods. An essential
prerequisite for practicing self-regulation in classrooms is a learning
environment that enables and encourages students to learn in ways
they determine themselves (Kistner et al, 2010). In indirect
instruction, the teacher creates a learning environment based on
constructivist principles: presenting students with complex, authentic,
and meaningful learning activities that promote specific subject
knowledge and knowledge about SRL; granting students autonomy/
choice in terms of what to learn, when, with whom, and for how long;
facilitating self-regulated and meaningful learning directed towards
clear objectives; adapting support and feedback to individual student
needs in challenging situations; implementing forms of assessment
and self-assessment in service of learning enhancement and
monitoring, as well as actively involving students in evaluating their
own learning; supporting positive self-beliefs related to learning and
problem-solving (Karlen et al., 2020). De Corte et al. (2004) emphasize
several main principles in their CLIA model (Competence, Learning,
Intervention, Assessment): social interaction among students
(collaboration), active knowledge construction (constructivism),
learning embedded in authentic situations to encourage transfer
(situation), and the development of self-regulation skills (self-
guidance). Various studies empirically verify the positive effects of
strong CLIA-based learning environments, such as improved student
problem-solving competencies (Verschaffel et al., 1999), increased
self-regulation activity in students, and improved academic
achievement (Masui and De Corte, 2005). Vandevelde et al. (2012)
highlight modelling, prompting and scaffolding as key tools for
fostering learning self-regulation, creating a supportive environment,
and explicitly teaching effective self-regulation strategies, while also
transitioning from maladaptive to adaptive strategies as needed. In
conclusion, we can deduce that there are various approaches to
fostering learning self-regulation: (a) direct instruction, modelling,
verbalization of thinking, which encourage cognitive and
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metacognitive aspects of SRL, such as learning strategies, planning,
progress monitoring, comprehension, evaluation, etc.; (b) cognitive-
behavioral modification, promoting attention direction and retention,
modifying student beliefs and goals, dealing with negative emotions;
(c) classroom environment modification, through task types,
authority, rewards, student grouping methods (collaborative learning),
evaluation methods, altering interpersonal relationships to create a
more positive classroom/school atmosphere, etc. Perry et al. (2006)
state that students develop effective forms of SRL when engaged in
complex, meaningful tasks, when they have a say in their learning,
products, and evaluation criteria, when working in groups and seeking
feedback from peers, and when evaluating their own learning.
Combining direct and indirect approaches yields the best results (Paris
and Paris, 2001). In sum, the listed means of promoting SRL show that
teachers are able to encourage all components of SRL in all phases of
SRL. Furthermore, in the process of self-regulated learning, students
seek the support of teachers, value their feedback, and critically reflect
on the teaching strategies used (Chaves et al., 2015, 2016).

Teacher knowledge is typically classified into three categories:
content knowledge, pedagogical knowledge, and pedagogical content
knowledge. Askell-Williams et al. (2012) suggest that teachers should
also possess content and pedagogical content knowledge about fostering
SRL, including cognitive and metacognitive learning strategies. Karlen
etal. (2020) discuss teacher professional competencies in SRL, which
encompass teachers’ personal competencies in SRL and experience as
a self-regulated learner (teacher as a self-regulated learner), as well as
competencies in teaching, diagnosing, and supporting SRL in the
classroom (teacher as an agent of SRL). Teacher professional
competencies in the field of SRL are related to teaching practices and
the development of SRL in students (Wilson and Bai, 2010; Moos and
Ringdal, 2012; Spruce and Bol, 2015). Studies have shown that teachers
rarely integrate SRL into their everyday classroom teaching, that they
tend to provide limited direct instructions on strategies, and seldom
emphasize metacognitive aspects of SRL (Dignath-van Ewijk and van
der Werf, 2012; Vandevelde et al., 2012; Kistner et al., 2015; Spruce and
Bol, 2015; Dignath and Biittner, 2018; Karlen et al., 2020). Moreover,
targeted SRL training occurs very infrequently (Hamman et al., 2000).
While most teachers agree that students need help to develop self-
regulated learning, they are unsure about how to achieve this (Perry
et al,, 2008). Vandevelde et al. (2012) found that teachers stimulate SRL
only to a limited extent. Research into the connection between teacher
beliefs, knowledge, and teaching practices indicates that teachers
express positive beliefs about SRL, but their knowledge about SRL and
its implementation in the classroom is generally weak (Spruce and Bol,
2015; Karlen et al., 2020). Dignath-van Ewijk and van der Werf (2012)
found that teachers perceive and understand concepts of SRL and
“learning to learn” as separate concepts, i.e., they associate SRL with
creating a supportive environment and “learning to learn” with teaching
learning strategies, while also exhibiting a more positive attitude toward
constructivism compared to SRL. Teachers typically grant students
freedom in self-regulation but fail to prepare them to handle new
challenges (Bolhuis and Voeten, 2001). They prefer to use active
teaching methods but do not instruct students in how to learn (de Kock
et al,, 2005). Similarly, Dignath-van Ewijk and van der Werf (2012)
investigated teachers’ knowledge about SRL and fostering SRL, finding
that most teachers emphasize student autonomy and a constructivist
learning environment, while only a smaller portion focus on teaching
learning strategies. Wilson and Bai (2010) identified a weak correlation
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between teachers’ knowledge about SRL and their teaching practices
when it comes to encouraging SRL. Even teachers with greater
knowledge did not consistently exhibit a high level of teaching that
supports SRL strategies. Therefore, it is extremely important to promote
the development of teacher competencies in the field of SRL so that
teachers can effectively encourage it, especially through informed
instruction and self-control training for students.

Encouraging SRL depends on teacher characteristics, such as
gender, age, teaching experience, teacher beliefs, teacher competencies
for their own self-regulation, etc. (Hargraves, 2005). However, research
results on this matter are not consistent. Lombaerts et al. (2009) found
that the gender of elementary school teachers does not significantly
impact the degree to which SRL is encouraged, while some other
authors discovered that female teachers tend to use approaches that
promote SRL more (Elmas et al.,, 2011; Yan, 2018). Peeters et al. (2015)
determined that older teachers are less likely to support SRL. Lombaerts
et al. (2007) established that teaching experience influences the
teaching of metacognition in the classroom, while Yan (2018) found
that teaching experience is not a significant predictor of SRL
encouragement practices in instruction. Yan also noted that elementary
school teachers perceive more benefits from SRL than high school
teachers. In general, the research confirms that promoting SRL tends
to be more beneficial for elementary school students compared to high
school students (De Smul et al., 2018). Teachers in middle school and
high school create opportunities for learning self-regulation but rarely
engage in direct instruction on learning strategies. Teachers in lower
grades of elementary school (up to 6th grade) predominantly encourage
learning self-regulation (Moos and Ringdal, 2012). Teachers who
possess a strong understanding and value the content of their school
subject are more likely to use advanced, student-cantered teaching
methods (Baumert and Kunter, 2013). Fauzi and Widjajanti (2018)
discovered that mathematics teachers more frequently use teaching
techniques that promote SRL compared to teachers of other subjects.
They also found that mathematics teachers provide more opportunities
for students to solve problems using SRL strategies. Chatzistamatiou
etal. (2013) emphasized that mathematics teachers employ teaching
strategies that facilitate independent learning and creative problem-
solving. They also found that, compared to less successful mathematics
teachers, the best ones more often utilize techniques that encourage
SRL. However, Coggin (2020) did not find differences in teaching SRL
among teachers of different subjects (languages, mathematics, natural
sciences, social sciences, and others/multiple subjects). Therefore,
we wanted to examine how much teachers in Croatia know about SRL
and how they encourage it in students. Considering the inconsistent
results, we also sought to examine the differences in promoting SRL
based on gender, teaching experience, type of school, and school
subject status (science field; compulsory/elective). We assume that the
knowledge about SRL will be weak, that teachers will rarely promote
SRL, especially directly, and we do not expect differences based on
gender, teaching experience, type of school, and school subject status.

2. Method
2.1. Participants

The research was conducted as part of a wider research project

titled “The Role of Teachers in Self-Regulated Learning
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TABLE 1 Sample characteristics with respect to gender, teaching
experience, type of school, science field of the school subject, and
subject’s status.

| %
Gender
Women 80.88
Men 19.12
Years of teaching experience
0-7 22.71
8-15 38.65
16-23 24.30
Over 24 14.34
Type of school
Elementary 47.41
Grammar (high) school 21.12
Vocational (high) school 31.47
Subject’s science field
Humanities 46.61
Social 9.96
Natural 27.89
Technical 15.54
Subject’s status
Compulsory 90.44
Elective 9.56

Encouragement,” and the data were collected across two measurement
points. In the first measurement point, 251 and in the second, 179
primary and secondary school teachers from 17 counties of the
Republic of Croatia participated. Table 1 shows the sample structure
in the first measurement point (the sample structure in the second
measurement point was similar). The average age of the teachers was
42 years.

2.2. Measurement instrument

General Information and SRL Knowledge Questionnaire — used
to collect data pertaining to gender, teaching experience, type of
school where teachers work, field, and the status of the subject they
teach. In the first measurement point, we also asked teachers if they
had heard of the concept of self-regulated learning (YES/NO) and
to provide their own subjective definition of self-regulated learning.
In the second measurement point, among other things, we asked
teachers how they promote self-regulated learning in their practice?
Which approaches are most effective? (open-ended questions).
Definitions of SRL were evaluated as accurate if they emphasized
the majority of SRL elements (e.g., “...an active process in which
students set learning goals, use various learning strategies, monitor
their progress, and adapt to their environment; “Planning and
setting learning goals while consistently monitoring and evaluating
what has been learned”), partially accurate if they highlighted
several SRL elements (e.g., “Students independently direct their

», «

learning and develop learning skills”; “They plan study time, break
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learning content into smaller units, schedule time for review”), and
inaccurate (e.g., “You regulate learning on your own, learn as much
as you want”; “Students learn... what they themselves or the teacher
think needs to be learned and known”; “Process of directing
students towards independent learning”). Teacher responses on the
means of SRL encouragement were coded based on the processes
tied to individual SRL components and phases (see the categories
in Table 2). Two assessors separately analyzed the teachers’
responses to open-ended questions, with consensus being
ultimately achieved.

Self-Regulated Learning Encouragement Scale (Simi¢ Sasi¢ et al.,
in press) — It was constructed based on the existing models of self-
regulated learning and the literature on self-regulated learning
encouragement, ultimately incorporating 51 statements in total. The
analysis revealed a five-factor structure, meaning that the scale
measures teacher encouragement of self-regulated learning in the
following five areas:

a. Encouragement of Learning Planning and Learning Organization
Strategies (ELPLO) — measures the degree to which the planning
of learning is encouraged (setting learning goals, allocating time,
using learning strategies, organizing the learning environment,
encouraging task assessment, identifying causes of success/failure,
etc.) and the encouragement of learning organization strategies
(breaking content into smaller meaningful units, identifying key
concepts, summarizing, asking questions). One example is the
following statement: “I ask students to create a study plan or set
goals for their learning”

b. Encouragement of Metacognitive Monitoring of Learning (EMML)
- the statements pertain to encouraging students to maintain and
direct their attention during learning, try various learning/problem-
solving approaches, and engage in activities when motivation wanes
or negative emotions arise. This includes supporting interest in
learning, investing extra effort, reminding students of task value,
etc. One such example is the following statement: “I encourage
students to direct and maintain their attention on the content they
are learning”

¢. Encouragement of Elaboration and Evaluation (EEE) — measures
the encouragement of explanation/discussion among students,
graphical representation of information, application of knowledge/
creation, assigning less structured tasks, independent task solving,
working in pairs/small groups, and involving students in setting
evaluation criteria, self-evaluation, and evaluating the work of
others. One such example is the following statement: “T ask students
to explain the content they are learning to each other or to discuss
the content amongst themselves”

d. Encouragement of Understanding (EU) - the statements pertain
to activating previously acquired knowledge, initiating teaching with
intriguing tasks, encouraging drawing conclusions, connecting
information from various sources, correcting misunderstandings,
and linking information to everyday life situations. One such
example is the following statement: “I give students enough time
to explore and gain understanding of new concepts/content.”

e. Encouragement of Effort Investment (EEI) - the statements relate
to encouraging students that they can accomplish tasks, motivating
effort investment, attributing success to effort, and emphasizing the
value of knowledge. One such example is the following statement:
“I encourage students suggesting they can learn/accomplish a task”
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TABLE 2 Analysis of teachers’ responses concerning the SRL definition (N = 251).

Areas emphasized in

Examples of their claims

10.3389/feduc.2023.1281438

their definitions

SRL ...an active process, where students set goals, utilize various learning strategies, monitor their progress, and adapt to their 36

environment...
Learning autonomy students learn what they themselves or the teacher believe needs to be learned... you learn as much as you want... regular 48

and independent learning... with the application of their own learning methods and self-discipline. ..
Learning organization the student organizes their own learning... time, responsibilities 24
Planning (of learning, time) ...students independently plan their learning... study time... learning methods. .. 35
Goal-setting setting personal goals... the student determines the goal... 13
Intrinsic motivation students self-motivate. .. their motivation is to learn well... they learn without external motivation... 25
Learning strategies students independently find the best methods to learn... 46
Learning supervision students self-direct their learning. .. self-regulate/manage learning... monitor progress... adjust learning methods. .. 93
Active learning active learning... students active in the learning process... 7
Efficient learning students independently and effectively organize their learning and achieve success... with the goal of personal

development...
Evaluation students value progress... learning... self-evaluation 5
Effort investment students are willing to invest extra effort... 1
Responsibility for one’s own progress | ...students take responsibility for their learning... 4
Additional learning ...students expand their knowledge... 1
Behaviors directed to goals ...behaviors that achieve the goal... 1
Seeking help ...ask for help when something is not clear... 2
Positive motivation and emotions ...have positive motivational beliefs and emotions... 1
Adjusted learning ...adjusted to the students’ abilities, motivation, interests, and capabilities... students’ needs. .. 2
External regulation ...we guide students towards independent learning... 1
Long-term learning ...students have the goal of attaining knowledge on something permanently... 1
Do not know 3
No response 4

Teachers were asked to rate their agreement with these statements
on a scale from 1 (strongly disagree) to 5 (strongly agree), and the
subscales showed satisfactory reliability coefficients with Cronbach’s
alpha as follows (respectively): 0.90, 0.89, 0.83, 0.85, and 0.71.

2.3. Procedure

The research was conducted in the form of an online
questionnaire. Approval for conducting the research was obtained
from Ministry of Science and Education of the Republic of Croatia
(2019), the Ethics Committee of the University of Zadar, as well as
school principals. Teachers were informed about the research’s
purpose, objectives, and methodology, and their participation was
voluntary and anonymous. The questionnaire link was sent to school
coordinators who then forwarded it to the teachers. Filling out the
questionnaire took approximately 15 min.

2.4. Data processing

Considering that research tends to report different results in
relation to teachers’ knowledge and beliefs about SRL when using
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qualitative and quantitative methods (Dignath-van Ewijk and van der
Werf, 2012; Simi¢ Sagi¢ et al., 2021), in accordance with the advantages
and disadvantages of each, we measured the teachers’ knowledge of
SRL and their encouragement of SRL using both open-ended
questions and the SRL Encouragement Scale. We analyzed the
responses to open-ended questions qualitatively, conducted content
analysis, and presented response categories and frequencies.
Quantitative data were processed using descriptive and inferential
statistics (t-test, analysis of variance, Bonferroni test for post
hoc analyses).

3. Results

Table 3 presents the teacher responses (%) to the question of
whether they have heard of self-regulated learning, along with the
analysis of teachers” subjective definitions of SRL. Table 2 provides
an analysis of teacher response categories when it comes to
defining SRL.

One-third of the teachers stated that they have not heard of
SRL. Based on the data and the number of teachers who did not
respond or wrote that they did not know, it was found that 21.12% of
teachers are not familiar with self-regulated learning. In their
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TABLE 3 Analysis of familiarity and accuracy teachers’ definitions of SRL.

Have you ever heard of self-

regulated learning

10.3389/feduc.2023.1281438

Definition

Yes 169 67.60 Accurate definition 36 14.34
No 81 32.40 Partially accurate definition 162 64.54
Inaccurate definition 46 18.33
No response/do not know 7 2.79
Individual approach (depending on the class, students, subject)
Encouragement, fostering (resource assessment, positive motivational beliefs,
strengths)
Planning and organizing learning (34) (goals (23), strategies (2), time (2),
/ environment (4))
/ Diverse, i topics, sti tasks (11)
/ Promoting different learning strategies (6): active participation (5)
/ (via task designing, task/textanalysis (11), observation
/ Using different methods research (22)experiment (3) (teaching, independent error correction (3)
/ of teaching (4): revelation modelling/demonstration (5) sketching (5), concept mapping (17), knowledge organizers
[ (getting engaged in project work (12) creating tables, paraphrasing, summarizing (5)
| extracurricular activities) practical work (3) hierarchical organization, note-taking (3)
| guided leaming (3) learning with understanding (8),
’ modelling/demonstration identifying key concepts (10), clarification
| reverse classroom (3) <> critical thinking (8), expressing opinions, drawing conclusions
’ asking questions (2), conversation connecting "old and new”" knowledge (7)
collaborative leaming (21) linking information with personal experience (10)
peer teaching connecting with other subjects (3)
‘ games, creative tasks, quizzes (7), reward tasks comparing/using information from various sources (2)
students participate in selecting teaching methods, student questioning (2), open-ended tasks
l defining evaluation criteria (2) preparing p ions, posters, case studies
analysis of teaching methods (14)
l familiarization withlearning outcomes discussion (2), role-playing (4)
\. brief assessments, content divided into smaller units content organization, transformation, application,
‘. v
|
\ E ging positive emotions and negative @A), 5 7 -
'A‘ Encouragement, praise (15) Motivation (22), success as a stimulus, emphasizing self- Compaflson ofwor!'cmg meﬁ')ods, chang o8 appro.ach to 2problem
\ regulated learning outcomes, Beliefs about onesel flearning evaluation (15), Reflecting on effectiveleaming methods, improving work
\ Encouraging a positive attitude towards learning (2), Positive atmosphere (8), work Seeking help, providing peer assistance
\ i open ¢ ication (6), ¢ ive relationship, Monitoring/control Using ICT (4)
\ of performance and achi (15), enc task ¢ Providing <7 | Concentration (3)
assistance (2), Encouraging effort, patience, perseverance (7), Assigning tasks (5), Self-control
dditional assi Explanation, Giving instructions, guidelines (14), Reviewing,
practicing (9), Independence, independent work (25), Extra tutoring, cultivating study
habits.
Feedback (evaluation: for learning, aslearning, of whathas been
learned) (20)
Don't know Entry and exist cards (8)
Very difficult Self-evaluation (29)
Bad prior knowledge Self-reflection (6)
Non-developed work habits Peer assessment (13)
Motivating by grades Homework assessment
FIGURE 1
Teacher responses to the questions: "How do you encourage self-regulated learning in your practice? What approaches are most effective?” (N = 179).

definitions of learning, teachers predominantly emphasized
metacognitive monitoring/self-direction, independence, use of
learning strategies, and learning planning.

In similar fashion, we analyzed the teachers’ responses to the
questions in the second measurement point: “How do you encourage
self-regulated learning in your practice? What approaches are most
effective?” The results of the analysis are presented in Figure 1.

The teachers’ responses could have been grouped according to the
components of SRL (metacognitive, cognitive, motivational, and
contextual), the phases of SRL (preparation, performance, and self-
reflection), and the methods of encouraging SRL (direct/indirect).
Teachers most commonly referred to encouraging planning and
organization of learning, self-evaluation, autonomy, goal-setting,
inquiry-based learning, motivating, collaborative learning, providing
feedback, creating mind maps, promoting monitoring/performance
control, beliefs about the actor, and preparing presentations (Figure 1).

Teachers provided relatively high to very high assessments when
it comes to them encouraging SRL. Their estimates suggested that
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they mostly encouraged effort investment, followed by metacognition
and understanding, while having least encouraged learning planning
and organizational strategies, as well as elaboration and learning
evaluation (Table 4).

The Levene’s test showed that all variables have homogeneous
variance except for Encouragement of Understanding (which is why
a non-parametric test was additionally conducted ultimately yielding
the same results; for consistency in presentation, see the included the
parametric test). Statistically significant differences were found in
terms of gender in all components of promoting SRL except for
Encouragement of Effort Investment. Female teachers tended to
promote SRL to a greater extent (Table 5).

No differences in encouraging SRL were found based on teaching
experience and educational level (primary/secondary school -
grammar/vocational school).

The Levene’s test showed that all variables have homogeneous
variance except for Encouragement of Effort Investment (therefore, an
additional non-parametric test was conducted which yielded the same
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TABLE 4 Indicators of descriptive statistics for the SRL Encouragement Scale in the 1st measurement point (N = 251) and the 2nd measurement point
(N=179).

M, SD, M, SD,
Encouragement of learning planning and learning organization strategies 3.85 0.61 4.04 0.37
(ELPLO)
Encouragement of metacognitive monitoring of learning (EMML) 4.48 0.48 4.57 0.42
Encouragement of elaboration and evaluation (EEE) 3.77 0.61 3.89 0.34
Encouragement of understanding (EU) 4.43 0.41 451 0.62
Encouragement of effort investment (EEI) 4.68 0.40 4.75 0.56

TABLE 5 Testing the significance of differences in encouraging SRL with respect to gender (1st measurement point).

Encouragement of learning planning and learning organization strategies (ELPLO) 3.66 3.90 —2.48 0.01
Encouragement of metacognitive monitoring of learning (EMML) 4.28 4.53 -3.29 0.00
Encouragement of elaboration and evaluation (EEE) 3.44 3.85 —4.28 0.00
Encouragement of understanding (EU) 4.20 4.48 —4.36 0.00
Encouragement of effort investment (EEI) 4.60 4.70 -1.59 0.11

M, male teachers; W, female teachers.

TABLE 6 Testing the significance of differences in encouraging SRL based on subject status — science field (1st measurement point).

Encouragement of learning planning and 4.03 3.97 3.71 3.64 5.45 0.00
learning organization strategies (ELPLO)

Encouragement of metacognitive 4.53 4.57 4.37 4.37 3.40 0.02
monitoring of learning (EMML)

Encouragement of elaboration and 3.83 3.88 3.54 3.82 4.67 0.00
evaluation (EEE)

Encouragement of understanding (EU) 4.43 4.51 4.37 4.27 4.12 0.01
Encouragement of effort investment (EEI) 4.65 4.73 4.66 4.59 1.47 0.22

M, =social; M, =humanities; M; = natural; M, = technical.

results; for consistency in presentation, see the included the parametric
test). Statistically significant differences were found based on the
science field which the subject in question belongs to, in all
components of promoting SRL except for Encouragement of Effort
Investment. The Bonferroni test revealed that the difference in ELPLO
was statistically significant in relation to teachers whose subject
belongs to the humanities field and teachers in the natural and
technical field. The difference in EMML and EEE was significant
between teachers in the humanities and natural science field, while the
difference in EU was observed between teachers in the humanities and
technical field. Teachers in the humanities field tend to promote SRL
more than teachers in the natural and technical fields (Table 6).

The Levenes test further showed that the variables Encouragement
of Elaboration and Evaluation and Encouragement of Understanding
exhibited homogeneous variance, while the other three did not (hence,
for variables without homogeneous variance, nonparametric tests
were additionally conducted, which yielded the same results, but for
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consistency of presentation, see the included parametric test).
Statistically significant differences were found based on the subject
status (compulsory/elective) in ELPLO, EMML, and EEE, while
differences in EU and EEI were not statistically significant. Teachers
of elective subjects more strongly encouraged SRL (Table 7).

4. Discussion

Given the accelerated scientific, technological, and societal
advancements that require competencies which enable lifelong learning
and equip students to face the challenges of modern life, the self-
regulated learning (SRL) construct becomes extremely important in the
educational context, as well as outside of it. In order for teachers to
promote SRL, they need to comprehend the dynamics of SRL and the
dynamics of creating a learning environment that fosters SRL
(Boekaerts, 2002), which means they need to possess substantial content
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TABLE 7 Testing the significance of differences in promoting SRL based on subject status — compulsory/elective (1st measurement point).

Encouragement of learning planning and learning organization strategies (ELPLO) 3.83 4.11 —2.18 0.03
Encouragement of metacognitive monitoring of learning (EMML) 4.46 4.70 —2.40 0.02
Encouragement of elaboration and evaluation (EEE) 3.73 4.15 -3.30 0.00
Encouragement of understanding (EU) 441 4.57 —1.81 0.07
Encouragement of effort investment (EEI) 4.67 4.77 —1.15 0.25

M,, compulsory school subject; M, elective school subject.

and methodological knowledge about SRL (Askell-Williams et al., 2012;
Karlen et al, 2020). To gain a better understanding of teachers’
knowledge about SRL, we employed both qualitative (open-ended
questions) and quantitative (assessment scale) methods. Due to
limitations of scale-based self-assessments, which can prompt teachers
to evaluate aspects they have not previously considered, or lack sufficient
knowledge about and find unfamiliar, thus yielding desirable or
acceptable responses, we also implemented open-ended questions in the
questionnaire. To address the question of how much teachers know
about SRL, we asked if they have heard of the SRL construct and to
provide a subjective definition of SRL. The results of the quantitative
methodology revealed that one-third of the teachers had not heard of
the SRL construct. Although 68% of teachers have heard of SRL, an
analysis of teachers” subjective definitions indicates that only 14% of
teachers accurately define SRL, while as many as 65% of teachers
provide partially accurate definitions of SRL. A slightly smaller
percentage (21%) of those who are unsure or inaccurately define SRL
compared to the percentage of those who have not heard of SRL could
be a consequence of the partially accurate definitions, given that the
substantial number of teachers stated that SRL is best defined as “..
learning that the student personally designs/regulates/directs...” An
analysis of the categories teachers use when defining SRL reveals that
teachers most frequently emphasize metacognitive strategies of
monitoring, regulating, and self-directing their own learning, as well as
autonomy in learning. Similar findings were reported by Dignath and
Sprenger (2020). In general, these results align with other authors’
findings that teachers’ knowledge of SRL is generally weak (Spruce and
Bol, 2015; Karlen et al., 2020) and that most teachers encourage student
autonomy (Dignath-van Ewijk and van der Werf, 2012). Teachers
mainly grant students autonomy in self-regulation, but they do not
adequately prepare them to handle new challenges (Bolhuis and Voeten,
2001). If students are only given autonomy without providing them with
the means to employ strategies, it is not beneficial for them (Kirschner
et al,, 2006). When defining SRL, teachers also highlighted learning
methods (cognitive strategies), planning and organizing learning, as
well as intrinsic motivation.

In order to see the ways in which, and the degree to which the
teachers promote SRL in students, we asked them the following: “How
do you encourage self-regulated learning in your practice? Which
methods are most effective?” (open-ended question), and we applied
the Self-Regulated Learning Encouragement Scale. In teachers’
responses, we can identify metacognitive, cognitive, motivational, and
contextual aspects of SRL, encouragement processes for SRL in
different learning phases (Zimmerman, 2002), as well as strategies for
direct and indirect promotion of SRL (Dignath-van Ewijk and van der
Werf, 2012). Teachers noted metacognitive aspects (planning,
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goal-setting, organization, monitoring, self-evaluation), cognitive
aspects (repetition, organization — mind mapping, tables, hierarchical
organization, elaboration — paraphrasing, summarizing, connecting
information, identifying key concepts, asking questions, mnemonic
techniques...), motivational aspects (motivation encouragement,
emotion regulation, beliefs about oneself...), and contextual aspects
(teaching methods: research, project-based learning, collaborative
learning, classroom atmosphere, etc.) of SRL. Individual approach,
planning and organizing learning, initiating teaching with stimulating
and interesting tasks and questions can be categorized as a process of
encouraging SRL before learning. Teachers predominantly listed
strategies for promoting SRL that can be associated with the learning
phases. Teachers reported using various teaching methods,
encouraging different learning strategies, fostering positive emotions,
regulating negative emotions, motivation, positive beliefs,
performance control, encouragement, praise, utilizing information
and communication technology, enhancing student concentration,
promoting self-control and independent work, giving instructions,
guidance, repetition or practice, assigning tasks, and so on. Student
self-evaluation, peer assessment, and providing feedback are processes
that can be linked to the post-learning phase. Given the complexity,
process-oriented nature, continuous timeline, variability, and cyclical
nature of self-regulated learning, some of these processes can occur in
all phases of SRL (encouragement, feedback, and self-reflection). In
terms of direct encouragement, processes include modelling, guided
learning, task/teaching analysis, comparing approaches, contemplating
effective learning methods, metacognitive monitoring, etc. Indirect
processes involve creating a learning environment (active teaching
and learning methods, encouraging positive and regulating negative
emotions, motivation, resource checking, beliefs about oneself,
classroom environment, etc.). Teachers most frequently mentioned
promoting planning and organization of learning, self-evaluation,
independence, goal-setting, inquiry-based learning, motivation
enhancement, collaborative learning, providing feedback, creating
mind maps, encouraging monitoring/performance control, fostering
beliefs about oneself, and preparing presentations. On the other hand,
when analyzing teachers’ self-assessments, they estimate that they
significantly promote SRL. They mostly encourage effort investment,
followed by metacognitive monitoring of learning and understanding,
while they least promote learning planning, organizational strategies,
elaboration, and learning evaluation. We can observe a certain
discrepancy between qualitative and quantitative data. It should
be noted that only a small number of teachers in their responses
covered a greater number of various SRL-encouragement processes,
while on an individual level, the answers were partial (the teachers
noted only a few means and processes they encouraged). A
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comprehensive image of the processes teachers can encourage is
obtained through collective analysis of all teacher responses.
Conversely, teachers provide more favorable self-assessments, but a
limitation is evident in the content of statements in the SRL
Encouragement Scale. In open-ended questions, teachers most
frequently mentioned promoting learning planning and organization,
self-evaluation, and independence in learning, while the assessment
scale showed the opposite trend. It is possible that the previous
examination using the SRL Encouragement Scale influenced teachers’
responses regarding the ways of promoting SRL in the second
measurement point, as there was an increase in the arithmetic means
on the SRL Encouragement Scale in the second measurement point.
However, this influence may not be strong since the order of results
across subscales did not change. In addition, individual teacher
responses continued to indicate a lack of knowledge about ways to
promote SRL. Despite this methodological limitation, teachers’
responses will serve for the revision of the SRL Encouragement Scale.
It should be highlighted that teachers did not spontaneously highlight
direct teaching of effective learning strategies. They mention
modelling and guided learning but in the context of content learning.
Teachers more frequently noted implicit and indirect
SRL-encouragement approaches. This is in line with the results of
previous research, which suggest that teachers prefer using active
teaching methods but do not instruct students on how to learn (de
Kock et al., 2005; Dignath-van Ewijk and van der Werf, 2012).
Students’” self-regulation is predicted by teaching metacognitive
strategies (planning, organization, goal-setting, self-monitoring, self-
evaluation) and creating a learning environment that demands and
enables SRL (Dignath-van Ewijk and van der Werf, 2012; Dignath-van
Ewijk and Biittner, 2013). Although most teachers agree with the
concept of supporting their students to become self-regulated learners,
many express uncertainty about how to do so (Perry et al., 2008).
Therefore, understanding whether teachers know how to enhance
their students’ SRL, and at what level to initiate this education is
crucial for teaching SRL. The more teachers know about SRL, the
greater the likelihood that they will be able to promote it in their
students (Paris and Winograd, 2001; Spruce and Bol, 2015). In other
words, if teachers do not possess well-developed knowledge about
learning, it is unlikely that they will effectively guide their students in
developing knowledge of cognitive and metacognitive learning
strategies (Askell-Williams et al., 2012). In general, we can conclude
that teachers partially understand what SRL is, and within a limited
scope, they tend to encourage SRL by emphasizing self-direction and
autonomy, which reflects implicit and indirect encouragement. In
other words, the first hypothesis has been confirmed.

The testing of differences in promoting SRL based on gender in this
study revealed that female teachers significantly encourage all
components of SRL, except for effort investment, which is in line with
the results obtained by Elmas et al. (2011) and Yan (2018). Chen (2000)
discussed gender roles in teaching with respect to feminine and
masculine characteristics, emphasizing that women tended to be “caring
teachers” who more often used student-centered, active, and
constructivist teaching methods, while men tended to adopt a teacher-
centered approach, maintaining an authoritative figure that aligns with
their societal role. Although some studies show that older teachers
provide less support for self-regulated learning (Peeters et al., 2015) and
that teachers in lower grades of primary school (up to the 6th grade)
mostly encourage self-regulated learning (Moos and Ringdal, 2012), our
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study did not find differences when it comes to encouraging SRL with
respect to teaching experience and educational level (primary/
secondary school - gymnasium/vocational). While Fauzi and Widjajanti
(2018) found that mathematics teachers more frequently use teaching
techniques that promote SRL, Coggin (2020) did not find differences
among teachers of different subjects; our research shows that SRL is
most encouraged by teachers in the humanities, followed by the social
sciences, then the natural sciences, and finally the technical fields,
although the differences are mostly statistically significant between
teachers in the humanities and those in the natural sciences and
technical fields. It's possible that teachers in the natural sciences and
technical fields lack pedagogical and methodological knowledge more
than teachers in the humanities and social sciences. Teachers of elective
subjects tend to encourage learning planning and organizational
strategies, metacognition, elaboration, and evaluation more than the
teachers of compulsory subjects. This finding is not surprising since
elective subjects attract motivated students who choose the subject
based on their abilities and interests. It's possible that teachers adopt a
more relaxed approach and are more willing to experiment with various
teaching methods in said elective courses.

The research provides insight into teachers’ knowledge and ways of
encouraging SRL among teachers in Croatia. Teachers exhibit weak
knowledge of SRL, i.e., lack of competencies in the field of SRL. A
collective analysis of responses of all teachers regarding ways to
encourage SRL suggests that teachers are capable of promoting all SRL
components (cognitive, metacognitive, motivational, and contextual)
and processes across different SRL phases (preparation, execution, and
reflection), even though this is not evident in their individual responses.
These results confirm the theoretical foundations of SRL and the ways
to encourage it. The results also indicate insufficient use of direct explicit
demonstration of self-regulation strategies with explanations of why,
when, and how to apply specific strategies in terms of informed
instruction and self-control training. The data also indicates that SRL
encouragement depends on teacher characteristics (gender), subject
area, and subject status. Its advantage is that it combines both qualitative
and quantitative methods, which provides us with a clearer insight into
their SRL knowledge and ways of encouragement. The limitations of
this research primarily refer to a convenience sampling method and
contextual specificity, making the results difficult to generalize.
However, considering the heterogeneity of the sample (in terms of
gender, teaching experience, school type, subject field, and subject
status), and the fact that the results on SRL knowledge and the ways of
SRL encouragement align with the findings of other authors, the data
has indicative value. Of course, encouraging SRL among teachers also
depends on the educational policies of each country, such as the
transition from a traditional content- and teacher-centered approach to
a student-centered, constructivist approach, and these differences across
educational contexts are to be taken into consideration. Future research
could focus on comparing SRL encouragement across different cultures
or educational contexts. Nevertheless, the conducted research has
significant practical implications. In 2019, the Ministry of Science and
Education in Croatia introduced a curriculum decision on the topic
“Learning to Learn” for primary and secondary schools, and yet only a
small number of teachers possess the necessary knowledge about SRL
and ways of encouraging it. In other words, it’s important to develop
models for enhancing and strengthening teachers’ knowledge and
competencies in fostering SRL within the educational system. These
models should be integrated into training programs for both current
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teachers and future educators. These programs ought to be aimed at
developing teachers” content knowledge about the nature and dynamics
of SRL, as well as improving their pedagogical knowledge and teacher
competencies: both their own competencies in SRL (teachers as self-
regulated learners) and their competencies in teaching, diagnosing, and
supporting SRL in the classroom (teachers as agents of SRL). There
should be a particular emphasis on direct and explicit teaching,
informed training, and self-control training for students. The results
also suggest that greater attention should be devoted to enhancing
teaching competencies among male teachers, teachers in technical and
natural sciences fields, as well as teachers of compulsory school subjects.
Future research should continue to explore the role of different factors
at the level of teachers, students, schools, and educational systems when
it comes to encouraging SRL.
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Teachers in early childhood education and care (ECEC) assume various roles in
children’s free play, such as tutor, classroom manager, co-player, and director.
Recent research has shown that teacher-related characteristics such as work
experience and classroom-related characteristics such as children’s age are
significant predictors of teachers’ roles. However, these roles have mostly been
assessed through self-report rather than external observation using standardized
scales. Furthermore, it is unclear how teachers’ roles depend on the types of
children’s play, such as construction play and dramatic play. To address these
research gaps, we observed 80 teachers during 291 observation cycles in
childcare centers and kindergartens in Switzerland. We developed a standardized
observation scale to simultaneously assess both teachers’ roles during children’s
free play and the types of children’s play. Additional teacher- and classroom-
related predictors were assessed with an online questionnaire for teachers. The
results of a multilevel regression analysis showed that the roles observed differed
in the type of play in which children engaged. However, teacher- and classroom-
related predictors were more relevant and explained more variance in teachers’
roles than the types of children’s play. The findings may stimulate self-reflection
by ECEC teachers on the roles they assume during children’s free play.

KEYWORDS

play involvement, teachers’ roles, free play, childcare center, kindergarten, type of play,
early childhood education and care, multilevel regression analysis

1. Introduction

The natural way young children learn is through free play, defined as a voluntary, intrinsically
motivated activity that is initiated and directed by the children (Whitebread et al., 2017; Zosh
et al., 2018). Free play time in early childhood education and care (ECEC) is characterized by
the children’ free choice of activities in contrast to structured educational activities led by the
teachers, such as circle time (Slot et al., 2015). Currently, teachers’ play support is considered as
a key competence of teachers in ECEC (Goncii et al., 2000; Jensen et al.,, 2019). Teachers’ play
support refers both to the provision of an optimal learning environment and to teachers’
involvement in children’s play. However, the intensity and intention of teachers’ play involvement
that is most appropriate remains empirically unclear (Skene et al., 2022). Moreover, the
characteristics that affect teachers’ play involvement have yet to be identified. Previous research
defined various roles that teachers assume during children’s free play, such as co-player, director,
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tutor, onlooker, and uninvolved (Enz and Christie, 1993; Johnson
et al., 2005). The results of recent questionnaire studies on self-
reported teachers’ roles provide information about the frequency of
roles and explained their variation with teacher-related characteristics
such as work experience and classroom-related ones such as the age
of children (Ivrendi, 2020; Grigoropoulos, 2021; Wustmann Seiler
etal.,, 2022). However, these questionnaire studies do not report on the
roles that teachers assume in specific situations during free play.
Instead, they indicate the overall subjective preferences of the teachers
for the roles they assume during free play according to their
perceptions and intentions. Observational studies that focus on
teachers’ roles in specific situations are currently sparse (Enz and
Christie, 1993; Jung, 2013; Gaviria-Loaiza et al., 2017; Tajik and Singer,
2018) but would be crucial in further developing our understanding
of teachers’ practice during children’s free play. Moreover, if situational
play-related characteristics such as the types of free play that children
engage in are also considered when attempting to explain why and
when teachers assume a certain role, we can move beyond the more
stable predictors such as teachers’ work experience and children’s ages
to include the specific dynamics of given situations. Therefore, the
present study uses a standardized observation scale to describe
teachers’ roles during free play while considering the types of children’s
play as predictors.

1.1. Teachers' play involvement in early
childhood education and care

Teachers in ECEC take on central and diverse parts in children’s
play activities by organizing space, materials, and time for children’s
play, supporting children’s learning through play, helping children to
engage in play, and participating in children’s play (Wood, 2008;
Jensen et al., 2019). However, opinions differ on how teachers should
be involved in children’s free play (Trawick-Smith and Dziurgot,
2011). From a social constructivist perspective stemming from
Vygotsky’s work (Wood and Bennett, 1998), teachers’ proactive play
involvement is required to promote children’s development and
stimulate their play and learning (Yang, 2013; Zosh et al.,, 2018).
However, concerns have been raised about direct adult involvement
in children’s free play (Trawick-Smith and Dziurgot, 2011): evidence
indicates that too much teacher involvement is perceived by children
as intrusive, reduces their interest in the activity, and impairs children’s
play behavior (Gmitrova and Gmitrov, 2003). As a result, teachers
should only be involved in a responsive way when children ask for or
need support (Trawick-Smith and Dziurgot, 2011). In contrast, the
constructive perspective arising from Piaget’s theory (Wood and
Bennett, 1998) emphasizes the child’s active role and the need for the
teacher to remain in the background so as to promote childrens self-
determination and control in play and to strengthen children’s
motivation to play (Sandberg, 2002; Frost et al., 2005; McInnes et al.,
2011). Reflecting this controversial discussion, teacher play
involvement is described on a continuum with different levels of
control by children and teachers (Sylva et al., 2011; Trawick-Smith and
Dziurgot, 2011; Pyle and Danniels, 2016; Zosh et al., 2018).

To more precisely classify teachers” play involvement, previous
studies have examined teachers’ positioning in children’s free play
(inside or outside) or according to dimensions of interaction (e.g.,
behavioral, emotional, or learning support; e.g., Sylva et al., 2011;
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Kucharz et al., 2014; Fleer, 2015; Broekhuizen et al., 2017). These
studies showed that most teachers were positioned outside of children’s
play and mainly interacted during non-play activities, such as
classroom management tasks to monitor children’s behavior (Kucharz
et al., 2014; Fleer, 2015). However, it is crucial to consider that
teachers’ positioning was only assessed during dramatic play (Fleer,
2015). Moreover, dimensions of interaction reflect professional quality
more generally and may not be exclusive to teachers’ play involvement
(Sylvaetal., 2011). In addition, Slot et al. (2015) found that the quality
of teacher—child interaction was rated more highly in guided activities
than in children’s free play. The lack of structure in open-ended free-
play situations and broad variety of possible play activities may
be challenging for teachers trying to respond appropriately to
children’s needs. In these situations, teachers may also experience
difficulties in providing opportunities to promote children’s play and
learning without following a script as in guided activities (Reyhing
et al,, 2019). Therefore, describing the roles that teachers intuitively
assume in these unplanned free play situations in detail and
understanding what predicts these various roles is an essential first
step in finally understanding the value of these roles. For this purpose,
an assessment of roles should include not only the positioning of
teachers in children’s play but also their degree of guidance and their
intended behavior to reflect the entire continuum of teachers’
involvement in children’s free play more accurately.

1.2. Teachers' roles during free play

Six roles adopted by teachers involved during free play have been
empirically identified and described in various studies (Enz and
Christie, 1993; Johnson et al., 2005; Gaviria-Loaiza et al., 2017;
Ivrendi, 2020): (1) The co-player participates in children’s play by
taking small and passive roles without dominating the play. (2) The
play tutor, also called play leader, enriches children’s play with
suggestions, questions, and demonstrations and supports the children
in case of difficulties or if they cannot find their way into play. The
teacher can accomplish this either by assisting from within or from
outside children’s play. (3) The director takes control and direction of
children’s play by making decisions and giving instructions. (4) The
redirector guides children’s attention to promote academic learning by
asking didactic questions. (5) The stage manager adapts the spatial and
material play and learning environment to children’s play needs and
discusses and supports the implementation of children’s play ideas. (6)
The classroom manager supports children in emotion regulation or
conflict resolution and ensures compliance with behavior rules during
children’s play. In addition, two roles have been described in which
teachers do not actively interact with children: The onlooker is
available and consciously observes children’s play activities, and
uninvolved teachers are busy with other tasks such as administrative
and preparatory activities while children are playing. Previous studies
have examined these roles through external assessment in small-scale
live observations and video analysis (e.g., Jung, 2013; Gaviria-Loaiza
et al., 2017; Tajik and Singer, 2018), and via self-assessments with
questionnaires and interviews (e.g., Yang, 2013; Ivrendi, 2020;
Wustmann Seiler et al., 2022). To date, the roles of onlooker, stage
manager, and classroom manager have most frequently been reported
and observed, and the roles of play tutor, uninvolved, and redirector
have been observed least frequently (Kontos, 1999; Jung, 2013; Aras,
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2016; Gaviria-Loaiza et al., 2017; Ivrendi, 2020; Wustmann Seiler
etal., 2022). Depending on the situation, teachers change their roles.
But it is assumed that role preferences are stable to a certain extent and
can be explained with various predictors (Enz and Christie, 1993).

1.3. Predictors of teachers’ roles during free
play

Predictors of teachers roles in children’s free play have been
related in previous studies to the teacher (e.g., work experience), to the
classroom (e.g., children’s age), and to children’s play. To the best of
our knowledge, only one study to date has specifically examined
teachers’ roles during free play considering situational play-related
characteristics such as types of children’s play. This was done using
audio recordings, and results were reported primarily with descriptive
statistics (Kontos, 1999). Three studies recently examined teacher- and
classroom-related predictors of teachers’ roles during free play in more
complex analyses of questionnaire data: a Turkish study in public
kindergartens in homogenous age groups for children aged 3-4 years,
5years, and 6 years (Ivrendi, 2020); a Greek study in ECEC settings
with young children with a mean of 2.8 years of age (Grigoropoulos,
2021); and a Swiss study in public kindergartens with mixed-age
groups from 4 to 7years (Wustmann Seiler et al., 2022). The results
were heterogeneous in the frequency with which the roles were
assumed and in which predictors were relevant. This might be due to
the heterogeneous educational settings of these studies in children’s
age, group size, and teachers” educational backgrounds. Moreover, the
geographical regions in which the studies were conducted were also
likely to play a role in the heterogeneous results, as another
comparative study found significant differences in teachers’ play
involvement among countries (Van der Aalsvoort et al., 2015).

1.3.1. Teacher-related predictors

Previous studies have identified teacher-related characteristics such
as work experience, age, educational background, and professional self-
efficacy as significant predictors of teachers roles during free play.
Teachers with more work experience were more likely to report taking an
uninvolved role by doing something else without interacting with the
children (Ivrendi, 2020; Grigoropoulos, 2021). They were also more likely
to report that they assume the role of tutor, enriching children’s play
(Grigoropoulos, 2021). In addition, these experienced teachers were less
likely to report being involved in children’s play as co-players and as
classroom managers (Wustmann Seiler et al., 2022). Older and better
educated teachers were both less likely to report assuming a tutor role and
more likely to report the uninvolved role (Grigoropoulos, 2021). Teachers
who reported higher levels of professional self-efficacy were also more
likely to report assuming the roles of onlooker and stage manager
(Wustmann Seiler et al., 2022). This is in line with findings that teachers’
professional self-efficacy, such as the belief that they can support even
children with heterogeneous needs adaptively, has been shown to affect
teachers’ pedagogical actions (Zee and Koomen, 2016; Perren et al., 2017).

1.3.2. Classroom-related predictors

Several classroom-related characteristics have previously been
examined as predictors of teachers’ roles during free play, including
group composition and play environment. It is generally assumed that
the higher the number of children in a classroom, the fewer
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teacher—child interactions take place (Howes et al., 2011). However,
previous studies have not produced consistent results on how group
size predicts the different roles that teachers assume during children’s
free play. According to Ivrendi (2020), teachers more often reported
taking the uninvolved and the co-player role when there were fewer
children in the group. However, Grigoropoulos (2021) found that the
uninvolved role was more frequently reported when there were more
children in the group. In addition, she reported that the more children
were in a classroom, the less likely teachers reported assuming the role
of tutor (Grigoropoulos, 2021). Another study found that the tutor
role was more frequently reported when the group consisted of more
children who spoke a foreign language (Wustmann Seiler et al., 2022).
Children’s age was also shown to predict teachers’ roles during free
play. Teachers reported assuming the role of director more frequently
for 3- and 4-year-olds than for 5- and 6-year-olds (Ivrendi, 2020). The
amount of free play time and the number of learning centers with
different play and learning opportunities in the classroom have also
been identified as predictors for the role a teacher assumes. Teachers
who provided more time for free play also reported playing the role of
tutor more frequently and therefore providing more frequent support
for children’s play activities. Teachers who provided less time for free
play were more likely to report acting as classroom managers and
therefore instead provided more frequent support for the children’s
social-emotional and behavioral problems (Wustmann Seiler et al.,
2022). The number of learning centers was linked to the self-reported
roles of onlooker and stage manager: with higher numbers of learning
centers, teachers more frequently reported observing children’s play
behavior and supporting children in organizing play materials or
implementing their ideas on what and how to play (Ivrendi, 2020).

1.3.3. Play-related predictors

During free play, children engage in a variety of play types
(Johnson et al, 2005). Four basic types of childrens play can
be distinguished: exploratory play, dramatic play, construction play,
and games with rules (Mogel, 2008; Whitebread et al., 2017). These
types of children’s play differ in the social setting, for instance in
solitary play or cooperative play and the purpose of the play activity,
which may be open-ended or goal-oriented. Figure 1 represents an
attempt to categorize the four types according to the Revised Peer Play
Scale (Howes and Matheson, 1992) and the Social/Cognitive Play

Open-ended
Exploratory
play
Dramatic
play
Solitary Cooperative
Construction
s Games
with
rules
Goal-oriented
FIGURE 1
Categorization of the four types of children’s play.
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Scale (Johnson et al.,, 1999). However, the classification does not
illustrate distinct categories and should be understood as a continuum
between the extreme manifestations with overlaps. For example, when
children play alone, at the left on the continuum, they play without
other playmates around. But it is also possible for children to play on
their own next to each other, as in exploratory or construction play,
which would be positioned further to the right on the continuum. The
same is true for the other side of the continuum. For example, children
can play explicitly cooperatively with the same play objectives or
content, which requires social negotiations as in dramatic play and
games with rules, or they may play together with simple social
interactions in their own flow. The continuum of the purpose of the
play activity illustrates similar overlapping. A play activity can have a
clearly defined goal such as playing a board game, can be goal-oriented
with changing goals during the play process such as building a tower,
or can be open-ended with many different options in how the play
activity develops, but in a defined direction or framework such as
pretending to celebrate a birthday party.

Children in exploratory play are basically exploring the world and
themselves in solitary play without pursuing a specific goal. This type
of children’s play is considered to have low cognitive and social
demands and can be detected in infants (Pellegrini, 2009). Dramatic
play generally presents itself as social play in which children play with
other children, adults, or representatives such as dolls in an open-
ended way, developing their play gradually and not following a script
as in theatre. In contrast, construction play is defined as a goal-
oriented activity in which no playmates need be included. Both
dramatic and construction play are considered types of play with
higher cognitive demands than exploratory play and have been more
frequently observed in children’s play from the age of 3 to 4years
onwards (Johnson et al., 1999; Mogel, 2008). Games with rules are
generally played in company with playmates by pursuing a defined
goal. Most of these games place high demands on cognitive skills
involving working memory or developing strategies and on social
skills involving taking defeats and respecting play rules. Games with
rules have been increasingly observed in children’s play from the age
of 4 to 5 years onwards (Johnson et al., 1999; Mogel, 2008). Qualitative
analyses have shown that teachers are most likely to participate in
children’s play in concrete and goal-oriented play situations such as
construction play and games with rules and least likely to participate
in dramatic play (Shin and Spodek, 1991). In addition, quantitative
analyses of audio recordings showed that teachers spent more of their
time participating in product-oriented constructive play than in open-
ended play (Kontos, 1999). Further results demonstrated that teachers’
proactive play involvement increased children’s complexity in social
pretend play for instance by decontextualization and role-taking,
whereas only managing children’s play had no effect (Perren et al.,
2019). Moreover, when teachers participated more actively in
children’s play, a more complex play was observed: social play such as
cooperative pretend play and cognitive demanding play such as games
with rules (Vu et al., 2015).

1.4. Summary and aims of the study
The roles defined above describe teachers’ pedagogical

practice in play involvement on a continuum of control by the
teacher and the child. Heterogenous findings have been found on
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teacher- and classroom-related predictors of these roles. However,
previous studies were conducted in diverse countries and ECEC
settings (Ivrendi, 2020; Grigoropoulos, 2021; Wustmann Seiler
etal, 2022). In addition, most of these studies used questionnaires
and do not capture the roles teachers actually assume during free
play. To date, situational play-related characteristics have rarely
been examined as a predictor, although Johnson et al. (2005) have
referred to the variety of play contexts in which children engage
during free play and how this complex dynamic may place high
demands on teachers and affect teachers’ play involvement.

The aim of the present study was to extend previous research
by (1) developing an observation scale to capture the range of
roles teachers assume during free play in a standardized way, (2)
describing the frequency of the roles observed without evaluating
the roles’ value for children’s development, and (3) analyzing how
teacher-, classroom-, and play-related characteristics predict
these roles. Two different ECEC settings, childcare centers and
kindergartens, were included to test for potential setting-specific
differences regardless of geographical region. The two settings
differ in children’s ages, group sizes and teachers’ educational
backgrounds. Teacher-related predictors included teachers’ work
experience and teachers’ professional self-efficacy. Time for free
play and ECEC setting were used as classroom-related predictors.
Finally, the four types of children’s play constituted the play-
related predictors. Due to the heterogeneous findings in previous
studies, no hypotheses were formulated to predict the specific
roles that teachers assume during free play. However, we assume
according to Perren et al. (2019) and Vu et al. (2015) that children
need more active play support as the complexity of their play
increases. In addition, many of the variables used as teacher- and
classroom-related predictors differ between the two ECEC
settings. As a result, we expect the distribution of frequency with
which teachers assume the various roles to differ between the
two settings.

2. Materials and methods
2.1. Procedure

This study was conducted in spring 2021. The recruitment of
the participants was part of the “Playfulness in Early Childhood
(Playful)” project, funded by the Swiss National Science Foundation.
The study involved 80 live observations in childcare centers and
kindergartens in Switzerland. We developed a standardized
observation scale to externally assess teachers’ situational roles
during free play in a nonparticipatory observation. In addition,
we observed and recorded children’s types of play as teachers
interacted with children. Data from several observation cycles were
collected per teacher, and additional variables were assessed with
an online questionnaire.

The study was reviewed and approved by the Ethics Committee of
Faculty of Philosophy at the University of Zurich, Switzerland, in
January 2021 (Ethics approval number 20.12.13). Teachers were
informed about the aims and procedures of the study with a written
study description. In addition, they were informed about their right
to terminate their participation at any time without stating any reason
and were assured that their data would be collected anonymously and
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evaluated exclusively for scientific research purposes. All participants
provided informed consent before participation.

2.2. The context of ECEC in Switzerland

In Switzerland, two ECEC institutions are distinguished:
childcare centers and kindergartens. Childcare centers are private
institutions for children from infancy onwards, mostly until entry
of kindergarten, and are attended by around 33% of children aged
0 to 3years (Bundesamt fiir Statisktik, 2021). Kindergartens are
part of the public school system and compulsory for children
approximately from the age of 4 to 6 years. Both settings also
differ in teachers’ education. Teachers in kindergarten hold a
bachelor level degree whereas teachers in childcare centers have
completed vocational training. However, in both settings a
distinction is made between activities in child-centered free play
and activities that are led by teachers (Stamm, 2009).

2.3. Sample

The sample was recruited through a broad call for applications in
German-speaking cantons of Switzerland via different channels such
as newsletters, school administrations, and organizations of
ECEC. When selecting the sample, we stratified by urban and rural
areas, cantons, and different pedagogical settings. Eighty teachers in
the German-speaking part of Switzerland participated in the study. Of
these, 93.8% were female, and 88.8% were Swiss citizens. They were
between 20 and 63 years of age (M =37.85, SD=12.1) and had between
1 and 38years of work experience (M =14.1, SD=10.6). They worked
in two ECEC settings: kindergartens (n =47, including 4 kindergartens
for children with special needs) and childcare centers (n=33). All the
participating teachers were observed, and 97.5% completed the
online questionnaire.

2.4. Study measures

2.4.1. Observation scale to assess teachers’ roles
during free play

An external observation scale was developed to assess teachers’
situational roles during children’s free play [Teacher Roles during Free
play - Observation scale (TRFP-O)] in standardized live observations.
The scale was developed from the items of the Teacher Roles in Free
Play (TRFP) questionnaire (Ivrendi, 2020) and its German translation
and extension (Wustmann Seiler et al., 2022). First, a conceptual
framework was developed to describe the various roles of the teachers
that were observed in specific situations during free play (see Table 1).

TABLE 1 Conceptual framework of teachers’ roles during free play.

Proactive Reactive

With reference to Tutor & stage
Co-player Director
children’s play manager
Without reference to Classroom
Redirector
children’s play manager
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These roles are classified by whether teachers’ behavior refers to
children’s play. The roles are also differentiated according to teachers’
activity level, whether the teacher acted proactively or reacted to the
immediate needs of the children during their play. Because the focus
of the observation was on the teachers and the type of children’s play
while interacting with the children, the two passive roles without clear
interaction, uninvolved and onlooker, were excluded for this purpose.
Second, roles that did not differ from each other when classified by
activity level and reference to children’s play were combined. This was
the case for the roles of tutor and stage manager, which are therefore
referred to below as tutor and stage manager. Similarly, co-player and
director were both classified the same way in the two dimensions.
However, we decided to keep the two roles separate, because the
teachers’ positioning is inside the play as co-player and outside the
play as director. We adapted the description of the director role to the
Swiss context, because the literature describes the director as taking
the leadership of the play situation and making decisions about the
theme, material, or group composition (Gaviria-Loaiza et al., 2017;
Ivrendi, 2020). However, pilot tests using video observations revealed
that in Swiss ECEC settings, this does not correspond to the
understanding of child-centered free play and was therefore seldomly
observed. As a result, we included teachers’ efforts to affect children’s
play without direct instruction, for example, by proactively giving
hints or comments about children’s play without the children asking
for it, as an additional characteristic of the director role. The
description of each role and coding examples can be found in Table 2.

Roles were rated by trained researchers on a five-point scale
(1 =never, 2 =rarely, 3 =sometimes, 4 = often, 5=always) by how
much of the time the teacher spent in one of the roles for free-play
situations in each observation cycle of between 15 and 20 min. In
this study, each teacher was observed for 3 to 5 observation cycles
(M=3.7,SD=0.82; N=291) during three to four hours. A total of
five trained researcher were involved in the data assessment. Ratings
were usually done by one trained researcher. For this study, 19% of
the sample were rated by a second rater for quality control.
Interrater reliability for teachers’ roles was satisfactory (ICC=0.72-
0.93). The training for the researchers consisted of a one-day session
including various inputs covering the procedure and theoretical
framework of the observation scale. The training also involved
coaching, exercises with videos of teachers” play involvement, and
comparing the ratings of these video-based exercises.

2.4.2. Observation scale to assess the type of
children’s play

During the same observation cycles, the trained researchers noted
the type of play children were engaged in while interacting with the
teacher. When several types of play occurred during a single cycle, the
one that was most prevalent during that time was noted dichotomously
(I=yes, 0=no). The types of play were derived from the four
categories of the Social/Cognitive Play Scale (Johnson et al., 1999): (1)
Exploratory play is characterized by a sensomotor process with or
without objects or using objects in a stereotypical way (e.g., rough and
tumble play, playing with water, sand, or other objects without
pursuing a specific goal, dancing without choreography). (2) Dramatic
play is characterized by dramaturgical elements or acting as-if (e.g.,
imitating everyday actions by dress up or playing at the doll's house).
(3) Construction play is characterized by a goal-oriented and
constructive process of building with play materials (e.g., building a
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TABLE 2 Operationalization of the five active roles of teachers during free play.

10.3389/feduc.2023.1287273

Roles Role description Coding examples
As co-players, teachers participate in children’s play in minor functions The teacher proactively participates in children’s play (at the children’s
or roles, at children’s request or on their own initiative. They leave the request or on his/her own initiative):
Coonl leadership of the play to the children and join in as a play partner at the
o-player o Tak le i tend play.
P children’s level, without directing children’s play. Parallel play, when akesonarolein pretend piay.
o PI 1 ith the children.
teachers play for themselves next to the children, is also considered ays a rile game with the cifidren
« Dances or sings along.
co-play.
In the role of director, teachers give hints, comments, and instructions The teacher proactively supports children’s play (on his/her own
about the children’s play on their own initiative - without prompting, initiative):
demand, or identifiable need for assistance. They take over the control . . . . .
Director o Determines group compositions or assigns children to different play

and guidance of the children’s play and try to influence it by making

decisions (about the topic, material or group composition).

corners/offers or roles.
o Makes comments or asks questions about children’s play.

« Suggests other play strategies or new play opportunities.

Tutor and stage

In the role of tutor and stage manager, the teachers support the
children’s play when it gets bogged down, when the children cannot find
their way into a play, or when they send out signals of support (with

questions or gestures). The teachers then react with hints, suggestions,

The teacher reacts to the request or needs of the children regarding their

play:

« Provides assistance when children ask for it or when play

are also evaluated as redirectors.

Manager ; ; ; ; cannot continue
or questions. The teachers support and advise the children during play .
and adapt the physical play and learning environment to the children’s + Provided additional play materials or creating space.
interests and needs « Is eager to integrate children who are not playing.
In the role of redirector, the teachers implement activities with The teacher proactively interacts with the children without reference to
individual children to promote specific skills during the free play time. their play (on his/her own initiative):
Didactic questions from the teachers (with a focus on specific learning
. . . . . « Chats with individual children about their daily routines without
content) and general conversations with the children during play time
Redirector reference to their current play.

« Directs an activity of the children specifically (e.g., a handicraft, telling
a book).
o Asks didactic questions or talks to children about specific learning

content (e.g., letters, numbers, and colors).

Classroom manager

In their role as classroom managers, the teachers react to the children’s
needs, which are not related to their current play, but to their immediate
behavior. They intervene in a regulating manner in the event of
conflicts, rule violations or behavioral problems. When teachers gain an
overview of the group’s activities, this is also seen as a classroom

manager.

The teacher reacts to the request or needs of the children without

reference to their play:

o Accompanies children in conflict situations and supports them in
emotion regulation.

« Intervenes in the event of inappropriate or dangerous behavior.

« Gives children practical everyday support, e.g., undoing a trouser

button, putting on shoes, blowing their nose.

tower or a hut, painting a picture, laying patterns, modeling with
playdough). (4) Lastly, games with rules are characterized by clear
game procedures and objectives (e.g., board games, puzzles, hide-and-
seek games).

2.4.3. Questionnaire to assess teacher-related
and classroom-related characteristics

The teacher-related characteristics of work experience and
professional self-efficacy and the classroom-related characteristics of
ECEC setting and duration of free play time were assessed with an
online questionnaire via the Survalyzer program. Professional self-
efficacy was evaluated with the German version of the Professional
Self-Efficacy Scale (Perren et al., 2017). The scale consists of nine
items, which are assessed on a five-point scale (1=not at all true,
5=completely true, e.g., “I can structure the learning environment in
such a way that all children in the group find suitable challenges, even
when their needs are very different”). A confirmatory factor analysis
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confirmed a one-dimensional scale with a good model fit with two
error  correlations  [X*(36)=137.06, p<0.001, CFI=1.00,
RMSEA =0.014, SRMR =0.058] and satisfactory reliability (Cronbach’s
a=0.76). ECEC setting and amount of free play time were recorded
as dummy variables. Free play time was divided into less or more than
2h per morning (0=less than 2h; 1 =more than 2h). Settings included
childcare center or (0=childcare

kindergarten center,

1 =kindergarten).

2.5. Analytic plan

First, we computed simple descriptive statistics and bivariate
correlations to describe the prevalence of the variation in teachers’ roles
during free play as well as the predictors (see Table 3). Second,
we estimated multivariate regression models in which we predicted
teachers’ roles in free play by the type of childrens play and by
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teacher-related and classroom-related characteristics. Because the
observation cycles (level 1) were nested within teachers and groups (level
2), we calculated intraclass correlation coefficients (ICCs) to explore
outcome variation across level 2 units before finally estimating multivariate
regression models in a multilevel framework (see Table 4). All externally
assessed predictors from each observation cycle (level 1) and self-reported
predictors (level 2) were modeled as manifest independent variables.
Teachers’ roles in free play measured at level 1 entered the model as a
manifest dependent variable. The analyses were conducted using MPLUS
version 8.8 (Muthén and Muthén, 1998-2018).

3. Results
3.1. Descriptive statistics

There were differences in the frequency of the observed roles and the
types of children’s play across the overall 291 observation cycles (see
Table 3). The reactive roles of tutor and stage manager (M=2.66;
SD=1.00) and classroom manager (M=2.22; SD=0.97) were the most
frequently observed roles, followed by the proactive roles of the director
(M=1.83; SD=0.99) and the redirector (M=1.82; SD=1.00). The
co-player (M=1.69; SD=0.94) was the least frequently observed role. The
mean values are rather low for a five-point scale because the 5 (always)
was only rated if no other role could be observed in this cycle, which was
very rarely the case. Exploratory play (M=0.31; SD=0.46) occurred most
in interaction with teachers, followed by construction play (M=0.29;
SD=0.45) and dramatic play (M=0.11; SD=0.32). Games with rules
(M=0.08; SD=0.28) were rarely observed as the most prevalent type
of play.

3.2. Bivariate correlations

3.2.1. Intercorrelations of the roles

As the correlation matrix in Table 3 shows, the intercorrelations
of the roles demonstrated that the role of classroom manager was
significant negatively correlated at a low level with the three roles with
reference to children’s play of co-player (r=—0.13, p <0.05), director
(r=—0.12, p<0.05), and tutor and stage manager (r=—0.13, p<0.05).
In addition, the role of redirector correlated significantly negatively
with those of co-player (r=—-0.16, p<0.01) and tutor and stage
manager (r=—0.38, p<0.001) at a low to moderate level. No other
roles correlated significantly with each other.

3.2.2. Teacher-related characteristics

The correlations between work experience and the roles of
co-player (r=—0.12, p<0.05) and classroom manager (r=-0.18,
Pp<0.01) were significantly negative, whereas the correlations with the
role of director (r=0.14, p<0.05) and redirector (r=0.12, p<0.05)
were significantly positive. All these significant correlations between
teachers’ roles and work experience were at a low level. There was no
significant correlation between teachers’ work experience and the role
of tutor and stage manager. Professional self-efficacy was negatively
correlated with the tutor and stage manager (r=—0.25, p<0.001) and
positively correlated with the redirector (r=0.24, p <0.001), both at a
low level but highly significant. We found no significant correlation
between professional self-efficacy and the other roles.
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3.2.3. Classroom-related characteristics

Free play time correlated significantly positively with the
classroom manager role (r=0.13, p<0.05), whereas the setting was
significantly positively correlated with the director role (r=0.14,
p<0.05), both at a low level. No other roles had any significant
correlation with the classroom-related predictors.

3.2.4. Play-related characteristics

Exploratory play was significantly negatively correlated with the
director (r=-0.19, p<0.01) and positively with the classroom
manager (r=0.15, p<0.05). A small significant positive correlation
was found between dramatic play and co-player (r=0.18, p<0.01).
Construction play was significantly negatively correlated with the
classroom manager (r=—0.14, 760 p<0.05) role and significantly
positively correlated with the director (r=0.17, p<0.01) and the tutor
and stage manager (r=0.15, p<0.01) roles. Games with rules
correlated significantly positively with the co-player role (r=0.13,
p<0.05) and significantly negatively with that of classroom manager
(r=-0.13, p<0.05). These correlations reported at a low level. No
other roles were

significantly ~ correlated  with  play-

related characteristics.

3.3. Multilevel regression analysis

The data had a hierarchical structure with several observation
cycles per teacher. A random intercept model was chosen to account
for the nesting of the data. First, an intercept-only model was run to
calculate the ICC values for each role: co-player (ICC=0.12), director
(ICC=0.45), tutor and stage manager (ICC=0.48), redirector
(ICC=0.36), and classroom manager (ICC=0.20). These values
showed a substantial amount of variance for teacher- and classroom
related characteristics at the between-level that needs to be controlled
for. The resulting model with 286 observations cycles and 78' teachers
fitted the data very well [X?*(60)=167.42, p<0.001, CFI=1.00,
RMSEA =0.00, SRMR 5, = 0.001, SRMRyreen = 0.011].

3.3.1. Teacher- and classroom-related predictors
at the between-level

Teachers’ work experience and professional self-efficacy predicted
a few roles with moderate to strong effects (see Table 4). Teachers’
work experience was negatively related to the classroom manager
(f=-0.47, p<0.001), but not to other roles. Teachers with a higher
professional self-efficacy assumed less the role of tutor and stage
manager (f=-0.35, p<0.01), and more the role of redirector (=0.40,
p<0.01). No other roles were linked to teachers” professional self-
efficacy. Free play time was marginally significantly related to the
classroom manager (f#=0.31, p<0.10) at a moderate level. However,
the setting was moderately negatively associated with the co-player
(f=-0.45, p<0.05) and demonstrated that teachers in kindergarten
less frequently assumed the co-player role than teachers working in
childcare centers. No other significant relations were found. In
summary, teacher- and classroom related predictors explained 9-36%
of the variance in the roles.

1 The number of cases decreased due to two missing questionnaires.
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TABLE 3 Descriptive statistics and bivariate correlations of all study variables at the level of observation cycles.

N M SD 1 p 3 4 5 () 7 8 9 10 11 12
Teacher roles during free play
1 Co-player 289 1.69 0.94 1
2 Director 286 1.83 0.99 0.00 1
3 Redirector 284 1.82 1.00 -0.16%%* -0.00 1
4 Tutor and stage manager 290 2.66 1.00 0.09 -0.08 —0.38%** 1
5 Classroom manager 291 2.22 0.97 -0.13* -0.12%* -0.06 -0.13% 1
Teacher-related characteristics
6 Work experience 286 13.07 10.36 -0.12% 0.14* 0.12* -0.11 -0.18%* 1
7 Professional self-efficacy 286 4.14 0.37 -0.12 0.45 —0.25%*% 0.24%%% 0.02 0.19%%* 1
Classroom-related characteristics
8 Free play time" 286 0.42 0.49 -0.05 -0.11 0.08 0.02 0.13* 0.03 0.22%%% 1
9 Setting* 291 0.60 0.49 -0.10 0.14%* 0.04 -0.01 -0.05 0.25%* -0.04 -0.17%%* 1
Play-related characteristics
10 Exploratory play* 291 0.31 0.46 -0.09 -0.19%* -0.11 0.00 0.15% -0.05 0.07 0.01 —0.19%%* 1
11 Dramatic play* 291 0.11 0.32 0.18%* -0.00 0.09 -0.01 -0.03 0.10 -0.02 -0.06 0.03 —0.24%%% 1
12 Construction play* 291 0.29 0.45 -0.01 0.17%% -0.19 0.15%* -0.14% 0.02 -0.08 -0.05 0.17%* —0.43%%% —0.23%%% 1
13 Games with rules® 291 0.08 0.28 0.13% 0.09 -0.05 -0.05 -0.13* -0.05 0.04 0.00 0.14* —0.20%%* -0.11 —0.197%%*

*0 = Noj; 1 = Yes, 0 = Less than 2h; 1 = More than 2h, 0 = Childcare center; 1 = Kindergarten.

#p < 0.05; #¥p < 0.01; *#¥p < 0.001.
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TABLE 4 Multilevel regression model predicting teachers’ externally assessed roles during free play.

Co-player Director Redirector Tutor and Classroom
stage manager manager
B (SE) B (SE) B (SE) B (SE) B (SE)
BETWEEN-level
Teacher-related characteristics
Work experience -0.29 (0.21) 0.15 (0.15) 0.07 (0.16) -0.11 (0.14) -0.47%%% (0.15)
Professional self-efficacy 0.07 (0.07) 0.14 (0.15) 0.40%* (0.14) ~0.35%* (0.11) 0.06 (0.18)
Classroom-related characteristics
Free play time® ~0.16 (0.17) ~0.18 (0.12) 0.04 (0.14) 0.14 (0.12) 0.311(0.17)
Setting® -0.45% (0.20) 0.08 (0.12) 0.12 (0.12) -0.06 (0.12) 0.15 (0.18)
R 0.36" (0.21) 0.09 (0.07) 0.207(0.11) 0.15 (0.09) 0.28"(0.15)
WITHIN-level
Play-related characteristics
Exploratory play* 0.02 (0.07) -0.05 (0.07) -0.16 (0.10) 0.15 (0.10) 0.01 (0.08)
Dramatic play* 0.25% (0.10) 0.05 (0.08) -0.07 (0.10) 0.21* (0.10) ~0.10 (0.08)
Construction play*® 0.15" (0.09) 0.24%%* (0.09) -0.09 (0.09) 0.32%%% (0.09) -0.19%* (0.08)
Games with rules® 0.23%* (0.08) 0.177 (0.09) —-0.17%* (0.06) 0.13 (0.10) —0.21%%* (0.06)
R’ 0.09* (0.04) 0.09" (0.05) 0.03 (0.02) 0.077 (0.04) 0.06" (0.03)

20 = Less than 2 hours; 1 = More than 2 hours, ® 0 = Childcare center; 1 = Kindergarten; © 0 = No; 1 = Yes,

p = Standardized regression coefficient; SE = Standard error.

CFI = 1.00, RMSEA = 0.00, SRMR i = 0.001, SRMRyyeiyieen = 0.011. 'p <0.10; #  p < 0.05; *¥p < 0.01; *#*p < 0.001.

3.3.2. Situational play-related predictors at the
within-level

The multilevel regression analysis (see Table 4) showed that
almost all types of children’s play except exploratory play predicted
different teachers’ roles to varying extents. Dramatic play was
significantly positively related to the roles of co-player (£=0.25,
p<0.05) and tutor and stage manager (f=0.21, p <0.05) at a low level
but not to other roles. Construction play significantly positively
predicted the roles of director (=0.24, p<0.01) and tutor and stage
manager (f=0.32, p<0.001) at a low to moderate level, and the
co-player role marginally at a low level (§=0.15, p <0.10). Moreover,
construction play was significantly negatively linked to the classroom
manager (f=-0.19, p<0.05) at a low level. Games with rules predicted
teachers’ roles with low to moderately significant effects. When
children were playing games with rules, teachers were more likely to
act as a co-player (f=0.23, p<0.01) and less in the roles of redirector
(p=-0.17, p<0.01), and classroom manager (f=—0.21, p<0.001). In
addition, a marginally significant relation was found between games
with rules and the director role (#=0.17, p<0.10). In summary, play-
related predictors explained 6-9% of the variance in the roles.

4. Discussion

The aim of the present study was to externally assess the roles of
teachers during children’s free play in two ECEC settings, childcare
centers and kindergartens, and to investigate their relations to
teacher-, classroom-, and play-related predictors. For this purpose,
we developed a standardized observation scale (TRFP-O) that
distinguishes five active roles that teachers may assume during free
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play: co-player, director, redirector, tutor and stage manager, and
classroom manager. Teacher- and classroom-related predictors
included teachers’ work experience, teachers’ professional self-efficacy,
available free play time, and the ECEC setting. In addition, a play-
related predictor was included and operationalized as the type of
childrens play. This contained four types of children’s play: exploratory
play, dramatic play, construction play, and games with rules. To the
best of our knowledge, this is the first study to address three levels of
predictors of teachers’ roles in free play and the situational
characteristics of the type of childrens play with which they engage.
In addition, teachers’ roles in free play were analyzed using a multilevel
approach that considered the hierarchical data structure. The study
succeeded in observing and analyzing data from 80 teachers, a
significantly larger sample than previously reported in observational
studies about teachers’ roles during free play (e.g., File, 1994; Tajik and
Singer, 2018). Finally, data was assessed using a newly developed
standardized observation scale, adding to previous studies that either
assessed primarily qualitative, unstandardized data (Jung, 2013;
Gaviria-Loaiza et al., 2017) or self-reported questionnaire data (e.g.,
Ivrendi, 2020; Wustmann Seiler et al., 2022). Our results demonstrate
that teachers’ roles during free play are mainly explained by teacher-
and classroom-related predictors and less by the type of children’s play.

4.1. Assessment of teachers’ roles during
free play using the TRPF-O

The study showed that it is possible to reliably distinguish and

assess the five active roles assumed by teachers during free play using
our external observation scale (TRFP-O). The interrater reliability
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with intraclass coefficients from 0.72 to 0.93 was satisfactory. Findings
on the frequency of the roles were congruent with previous studies
showing that the tutor, stage manager, and classroom manager roles
were observed most frequently (Aras, 2016; Gaviria-Loaiza et al.,
2017; Ivrendi, 2020; Wustmann Seiler et al., 2022). However, there
were also discrepancies with previous studies, probably due to
different types of assessment such as questionnaires and observations.
For example, the role of co-player was reported as the second most
preferred role in the questionnaire study by Ivrendi (2020) but was
observed least frequently in the present study. It seems that teachers
overestimate the amount of time they actually participate as co-players
in children’s play. In addition, the discrepancy might be due to the
difference in samples in group size (smaller groups; [vrendi, 2020) or
children’s ages (younger children; Grigoropoulos, 2021). The director
role was also reported more frequently when assessed with
questionnaires (Grigoropoulos, 2021) than in our study which assesses
the roles through observation in live situations. This was the case even
though this particular role was already softened and operationalized
as less directive as part of the live observation. However, the director
role is also favored mainly in the context of younger children (Ivrendi,
2020; Grigoropoulos, 2021). In contrast, the role of redirector was not
assessed in the questionnaire studies, hence no data is available for a
comparison. In previous qualitative observational studies, the
redirector role was rarely observed, just as it was in the present study
(Gaviria-Loaiza et al., 2017).

4.2. The significance of teacher-related
predictors

The teacher-related characteristics of work experience and
professional self-efficacy were found to be strong predictors for certain
roles. For example, work experience proved to be a significant
predictor of the role of classroom manager: the more experience a
teacher had, the less the role of classroom manager was observed. This
is in line with Wustmann Seiler et al’s (2022) findings and indicates
that experienced teachers might react less to children’s rule violations
or socio-emotional problems. It is also possible that teachers with
more work experience are better able to prevent such situations
altogether, for example through an elaborated organization of the play
and learning environment or through more effective promotion of the
children’s social-emotional competences. If teachers have fewer
day-to-day classroom management tasks as a result, they have more
time for other activities that support children’s play or learning.
However, the result of the present study does not indicate which roles
these teachers then assume more often in this extra time. Previous
studies have indicated that experienced teachers interact less with
children during free play and more frequently report the passive
uninvolved role (Ivrendi, 2020; Grigoropoulos, 2021). This finding
aligns with the constructive perspective according to Piaget’s theory
and rather reflects a more traditional image of older and thus more
experienced teachers who believe that adults should stay outside of
children’s free play so as not to interrupt children’s natural learning
(Wood and Bennett, 1998; O’Connor, 2014). More recently, Vygotsky’s
social constructivist theory has been favored and discussed in relation
to the concept of guided play (Zosh et al., 2018). Professional self-
efficacy predicted the role of the redirector in the present study.
Teachers who rated themselves higher in professional self-efficacy
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were more likely to focus on children’s academic learning during free
play. This aligns with the existing body of evidence in which
professional self-efficacy is positively related to students’ academic
adjustment, mediated by instructional support (Zee and Koomen,
2016). In the present study, however, this instructional support related
more to academic learning than to children’s learning through play,
because teachers who rated themselves higher in their professional
self-efficacy were observed less in the reactive role of tutor and stage
manager, which helps children to implement their play ideas or to find
their way into play if necessary. In contrast, in Wustmann Seiler et al’s
(2022) questionnaire study, teachers with higher self-efficacy reported
acting more frequently as tutors. It seems that teachers perceive
themselves differently in the role of tutor than they appear in the
external assessment.

4.3. The relationship between teachers’
roles and classroom-related predictors

The ECEC setting proved to be the strongest classroom-related
predictor. Results showed that teachers in kindergarten act less as
co-players who play actively with children than teachers in childcare
centers. This may be due to the different characteristics that are
inherent to the two settings. For example, children are per se older in
kindergarten, the group size is larger, and the teachers have a higher
educational qualification than is the case in childcare centers. The
correlation of group size with the co-player role is congruent with
Ivrendi’s (2020) finding that teachers were more actively involved
when there were fewer children in the group. However, it is possible
that teachers are generally more proactive in supporting younger
children’s play due to their developmental age and possibly less play
experience. This was also shown in Ivrendi’s (2020) questionnaire
study, which found that teachers of older children were less likely to
take the proactive role of the director giving children suggestions and
making decisions about their play. Another classroom-related
predictor, the amount of time children spent in free play, proved to
be less significant for externally assessed teachers’ roles, contrary to
Wustmann Seiler et al’s (2022) findings in a questionnaire study. In
other words, teachers who provide more than 2h of free play time on
average were not involved differently in children’s play than teachers
who provide less time for free play.

4.4, Differences in teachers’ roles during
free play depending on the type of
children’s play

The roles teachers assumed during free play were explained by
three types of children’s play which were mainly categorized as goal-
oriented or cooperative: dramatic play, construction play, and games
with rules. During more goal-oriented types of children’s play,
construction play and games with rules, more roles were observed
with reference to children’s play, co-player and director, and fewer
roles without, classroom manager and redirector. Moreover, during
more cooperative types of children’s play, dramatic play and games
with rules, teachers were more likely to assume the proactive role of
co-player. The reactive role of the tutor and stage manager was
observed most frequently during dramatic and construction play. It

frontiersin.org


https://doi.org/10.3389/feduc.2023.1287273
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Rudisuli et al.

appears that children repeatedly show a need for support during more
goal-oriented and cooperative play without specific rules, for example,
by asking the teachers for advice or play materials. The findings are
consistent with current research that states that most teachers were
involved in types of children’s play that are goal- and product-oriented
(Kontos, 1999; Tsai, 2015). In contrast to Shin and Spodek (1991) and
File (1994), teachers were also reactively and proactively involved in
open-ended dramatic play. The two roles without reference to
children’s play, redirector and classroom manager, were observed less
frequently during goal-oriented types of play: construction play and
games with rules. This indicates that children in goal-oriented types
of play require less classroom management. In addition, teachers seem
to focus less on academic content in these types of children’s play
because children are already engaged in cognitively demanding play.
In contrast, exploratory play, which makes the fewest social and
cognitive demands, was not confirmed as a predictor of teachers’ roles.
Exploratory play focuses on children’s sensomotor processes (Johnson
etal., 1999), so teachers may want to deliberately withdraw to enable
children to have a variety of experience in such play. Also, it is possible
that no specific need for teacher involvement arises in these open-
ended types of children’s play.

4.5. Strengths and limitations

The present study was the first to use a standardized observation
scale to assess teachers’ roles during free play. The study also
examined various characteristics related to the teacher, the
classroom, and the type of play in which children are engaged that
may influence teachers’ roles in this play. We drew data from 291
observation cycles in two Swiss ECEC settings: childcare centers
and kindergartens. In addition, the situational play-related
predictors at the observation cycle level were examined in a
multilevel analysis for the first time. The five roles were rated on the
developed scale (TRFP-O) to ensure that they were clearly
distinguishable and achieve the most objective recording of roles
and to allow observer agreement. The observation scale was used
on a relatively large sample with satisfactory interrater reliability.
The five roles varied in how teachers positioned themselves during
play and their teachers’ activity level, representing their guidance
and control in play. Furthermore, the roles differed in the reference
of teachers’ behavior to children’s play reflecting teachers’ intention,
such as supporting children’s play processes or supporting academic
learning or social-emotional behavior. However, this classification
is highly complex and can sometimes seem confusing. Further
studies could examine how to reduce complexity when categorizing
the roles without losing critical information. In further quantitative
studies, for instance on the effectiveness of play involvement on
children’s development, the complexity could be reduced by
assessing the roles in combination or by focusing solely on selected
roles, depending on the research question. In addition, future
studies should also include the passive roles of onlooker and
uninvolved so that the whole continuum of teachers’ play
involvement can be represented. The advantage of external
assessment over questionnaire studies is the absence of bias arising
from teachers’ subjective perceptions and social desirability. The
disadvantage is that the ratings only reflect what was evident at that
specific time of observation. It is quite likely that atypical situations
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occur, or participants behave differently than usual during the
observation due to social desirability. However, because the
observers stayed in the background and were present for several
hours, it can be assumed that individual atypical situations were less
salient. However, to demonstrate the reliability of the TRFP-O
observation scale, its test-retest reliability should be analyzed in
future studies. Furthermore, it is recommended to redefine the
highest value of the five-point scale from always to very often, so
that the whole scale can be increasingly exploited. In addition, it
remains open whether the correlations with the setting were due to
the age of the children, the group size, or teachers’ educational
background. Moreover, further studies should capture the specific
characteristics of the children during observation, including age,
playfulness, and support needs, to examine the extent to which
teachers adapt their play involvement to children’s needs. A good fit
between the children’s needs and the level of adult guidance has
been described as a prerequisite for children’s independent play
(Trawick-Smith and Dziurgot, 2011). The authors showed that
teachers with a higher level of education succeeded in doing so
better than teachers with a lower level of education. In addition, the
participants had registered for the study voluntarily. Therefore, it is
possible that teachers who were particularly interested in the topic
of play and playfulness were involved. Teachers who are less
interested in play may act differently during children’s free play, so
a risk of selection bias cannot be excluded. Finally, the sample size
is limited by the extensive and complex data collection involved in
external observation.

4.6. Implications for practice

The results described above stimulate reflection on the roles the
teachers assumed in free play and indicate potential for development
in teacher education and training. The following questions can, for
example, be addressed: Why do teachers with increasing professional
experience and higher self-efficacy not increasingly take on active
roles with reference to children’s play: co-player, director, tutor and
stage manager? What are the reasons for teachers’ restraint in open-
ended types of children’s play? Is it justifiable for teachers to foster
academic learning during free play if it interrupts children’s play?
Presenting teachers with such questions increases their awareness of
their own role in free play. In this way, high-quality interactions
that promote both children’s play and development can
be initiated intentionally.

5. Conclusion

The present external assessment of teachers’ roles in free play
showed that teachers were involved in children’s play in ECEC in
various ways. Using a newly developed scale (TRFP-O) enabled
observation of five active roles: co-player, director, redirector, tutor
and stage manager, and classroom manager. We were able to show
that teachers were more proactively involved, for example as
co-player and director in goal-oriented types of children’s play than
in open-ended types. However, the roles that teachers assumed
during children’s free play depend more on the teachers’ work
experience and professional self-efficacy and less on the type of play
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in which children are engaged. The setting, whether childcare center
or kindergarten, was a significant predictor only for the role of
co-player, but not for the other roles. This indicates that setting
differences are not relevant for most of the roles that teachers assume
during free play.
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Introduction: The advancement of inclusive education over the past few decades
emphasizes the pivotal role of teachers in transforming the educational landscape.
As schools transition toward a more inclusive approach, it is imperative to evaluate
the efficacy of initial teacher training programs in preparing educators for this
inclusive transition. This study aims to describe the preparedness and perceptions
of students in the Master’'s Degree in Secondary Education, Vocational Training,
and Language Teaching (MDSE) regarding inclusive education, guided by the
profile developed by the European Agency for the Development of Special Needs
and Inclusive Education (AEDNEEI).

Methods: Furthermore, the research analyzes how external factors, such as
perceived self-efficacy, influence these perceptions and readiness for inclusive
teaching. A total of 218 students enrolled in the MDSE, with an average age of
31.5 years and a standard deviation of 6, were examined. Of the participants, 33%
were male and 67% were female. These students came from different Spanish
universities and were either in the final stages of their studies or had already
completed them. Prior to participating, they had finished the generic module and
completed their practice sessions in secondary education centers. The “Teacher
Training in Secondary Education: Key Elements for Teaching in an Inclusive
School for All” (TTSE-IN) questionnaire was employed, which includes five
validated and pertinent instruments, with four of them being employed for the
study’s objectives: The "Questionnaire for Future Secondary Education Teachers
about Perceptions of Diversity Attention,” the "Questionnaire for the Evaluation of
Teacher Training for Inclusion CEFI-R,” the "Revised Scale of Feelings, Attitudes,
and Concerns about Inclusive Education” (SACIE-R), and the “Brief Scale of
Teacher Self-Efficacy.”

Results and Discussion: The results show the presence of positive attitudes in future
educators along with a poor overall assessment of the training received, which raises
concerns about the development of teaching functions more related to daily work
in the classroom and the implementation of inclusive methodologies. At the same
time, both regular and close contact with people in situations of special vulnerability,
experience in training in nonformal contexts, and the level of teacher self-efficacy, in
its different components, are postulated as some of the facilitators of the development
of the postulates and values of inclusive education and predictors of greater capacity
toward attention to diversity.

KEYWORDS

inclusive teacher, initial teacher education, secondary education, teacher self-efficacy,
school for all
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1 Introduction

Today’s societal demands, are reflected in international documents
such as “Transforming our world: the 2030 Agenda for Sustainable
Development” (Armando et al., 2019). Of particular, relevance to this
study is the “Sustainable Development Goal” (SDG) (UNESCO, 2005)
“Ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all” (Duk and Murillo, 2020).
Additionally, the recent regulatory changes in the educational field of
our country, as seen in Organic Law of Education 3/2020 (LOMLOE)
(BOE, 2020), offer us a new opportunity to reflect on the education
we offer to students in our system. This education should be grounded
in principles of social justice moving away from the deficit model.
Instead, it should favoring the perception and experience of diversity
as a challenge and opportunity to enrich the ways of teaching and
learning (UNESCO, 2005). This is a chance to collaboratively design
strategies and paths toward achieving an “Education for all” The initial
training of teachers should equip them with the knowledge,
competencies, values and attitudes that prepare them as inclusive
educators capable of successfully facing the challenge of diversity in
their classrooms; It is evident that the transformation of schools,
stemming from their cultures and values, policies, and practices
(Sandoval et al., 2013), requires the development and promotion of a
new teaching role to lead this process (Herrera-Seda, 2018).

The Sixth Additional Provision of the LOMLOE addresses
“Education for Sustainable Development and Global Citizenship.” It is
establishes that the achievement of SDG 4 will be taken into account
in teacher training processes and in access to the teaching profession,
with the projection that by the year 2022, the knowledge, skills, and
attitudes related to education for sustainable development and global
citizenship (UNESCO, 2022) will have been incorporated into the
system for accessing the teaching profession; Furthermore, the
Seventh Additional Provision of the LOMLOE indicates that, within
this timeframe, a regulatory proposal will be presented to govern,
among other aspects, initial and ongoing teacher training, access to
the teaching profession, and professional development. And up to this
point, this maxim has not been developed, although proposals for the
transformation of initial training have been put forward This issue has
also been addressed by relevant authors in our country who
contributed proposals based on their background in educational
research (Durdn and Giné, 2017; Imbernén, 2019).

As we can see, the development of Inclusive Education has
underscored the pivotal role of teachers in the transformation of the
education system as a whole. As pointed out by the Profile of
Competencies for Inclusive Teaching, a result of the Project “Teacher
Training for Inclusion” (European Agency for Development in Special
Needs Education, 2011, 2012), there are four values that articulate the
main competencies to be developed in the initial training of future
teachers, with their related contents (concepts, procedures, and attitudes),
for their “ethical literacy” (Booth et al., 2015) in this process: “1. Valuing
student diversity: differences among students are a resource and a value
within education; 2. Supporting all students: teachers expect the best
from all their students; 3. Working as a team: collaboration and teamwork
are essential approaches for all teachers; 4. Professional and personal
development: teaching is a learning activity, and teachers have the
responsibility to learn throughout their lives”

This profile, and the preceding it, have formed the basis for
numerous investigations and articles (Gonzédlez-Gil et al.,, 2017;
Rodriguez, 2019). Furthermore, after reviewing of studies on
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perceptions and training needs for the development of inclusive
schools both from professional and personal competencies
perspectives (Rodriguez et al., 2019; Rodriguez Fuentes et al., 2021),
it is evident that the success of education and, consequently, inclusion,
depends largely on the preparation of teachers to teach in contexts
where diversity is the norm, enriching the teaching and learning
processes for all.

In the secondary education stage, this challenge is even greater
because the previous trainings before the MDSE open a wide range of
positions, knowledge, and previous experiences. These elements serve
as a foundation upon which to build a new perspective that gives rise
to Universal Design for Learning (Alba Pastor, 2018), which implies
“above all, an attitude, a predisposition to think about the learning
needs of all students” (Ruiz Rodriguez, 2019); thus, the attitudes that
future teachers possess regarding inclusive education and attention to
diversity constitute a critical factor influencing the extent of
thereby
performance (Blotnicky-Gallant et al, 2015), and are strongly

adaptation, directly impacting students academic
associated with the teachers’ level of training (Pegalajar Palomino and
Colmenero Ruiz, 2017).

Therefore, knowing the attitudes of MDSE students toward
attention to diversity and inclusive education is crucial. Equally
important is discerning, their perceived level of competencies, skills,
and abilities for their professional development as inclusive teachers.
Together, these insights, are important step toward improving the
education system and achieving maximum results; furthermore,
identifying their strengths and weaknesses will help to enhance the
resources that universities, and among them, their different levels and
areas of impact on society, can promote and develop to support them
in their work from the necessary perspective of the Ecology of Equity
(Ainscow et al., 2012, 2013).

In addition, several authors (Holdheide and Reschly, 2008)
indicate that if teachers do not feel prepared to work with all students,
the challenge is to promote and improve the training processes, based
on their teaching needs, increasing the sense of teacher self-efficacy. If
this feeling is positive, it will certainly generate negative attitudes
toward inclusive schools and attention to diversity, along with higher
levels of concern and stress that may result in failure to implement
educational practices (Sucaticona, 2016). We cannot ignore that
according to research (Prieto Navarro, 2002; Collado-Sanchis et al.,
2020), these beliefs of teacher self-efficacy are a key element that
influences the development of educational strategies that teachers
consciously or unconsciously carry out in their classrooms.

Therefore, it seems that both the perception of attention to
diversity and inclusive schools, the acquired competencies and
attitudes of future teachers toward these, as well as the level and sign
of perceived self-efficacy for their work are key aspects to make
inclusion effective as a reality in current education.

Now, we must ask ourselves if the initial training through the
MDSE program impacts these aspects through the transmission and
exemplification of associated conceptual, attitudinal, and procedural
knowledge; if this training is related to a more positive attitude toward
diversity, and if it influences a higher perception of self-efficacy, a
lower level of concerns, and a greater capacity to deploy strategies in
the classroom that are adapted to the reality and diversity of each
student. Thus, in the conclusions, as the UNESCO report on
“Education for All” (ONU, 2014) and the 2020 Education Monitoring
Report (UNESCO, 2020) show, proposals will be collected that can
help in the development of one of the key strategies for improving the
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school institution: the improvement of teacher training so that they
obtain the necessary training that promotes positive attitudes toward
diversity, questioning of educational reality, and the search for
alternatives that overcome inequalities (Sales Ciges, 2006; Collado-
Sanchis et al., 2020).

The aim, therefore, is twofold: to describe attitudes and
perceptions toward diversity and the level of acquisition of
competencies and knowledge required to become inclusive teachers,
and to identify the initial relationship of the results with other
variables relevant to this study that may act as facilitators or barriers
to the professional and personal development of future educators in
21st-century education. Achieving these goals will allow us to provide
data that can contribute to the development of new curricula in
our country.

2 Materials and methods

2.1 Study design

This is a cross-sectional research that uses a questionnaire as an
instrument to collect information. In addition, a correlational study
was carried out on the perceptions of MDSE students related to their
attitude, concerns, and training toward attention to diversity in
inclusive schools, assessing the influence and interaction of the
perception of teacher self-efficacy and other relevant variables related
to the study object.

The Bioethics Committee of the University of Burgos approved
the research (Reference UBU 032/2021), respecting all the
requirements established in the Declaration of Helsinki of 1975.

2.2 Participants

The equations should be inserted in editable format from the
equation editor. A total of 72 male and 146 female students enrolled
in Master’s Degree in Secondary Education (MDSE) participated in
the study. The study included students from 44 universities in Spain,
which consisted of 31 public universities and 13 private institutions.
After identifying both public and private universities offering the
MDSE, contact was made via email with the MDSE coordinators and
faculty members. They were requested for their collaboration in the
study and for the distribution of the questionnaire among their
students. Out of the 67 identified universities, 44 agreed to participate.

The participants were individuals who had completed their MDSE
studies in any specialization during the academic year 2021-2022 or
who had finished the Generic Module of the MDSE and finalized their
hand-son training at secondary education schools during the
academic year 2022-2023. The only requirement for their inclusion in
the study was meeting these criteria. The average age of the sample was
31.5years, with a standard deviation of 6. Specifically, the mean age
for women was 31.2 years, while for men, it was 32.3 years.

2.3 Instruments

To gather the necessary data, a comprehensive questionnaire
called “Teacher training in secondary education: key elements for
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teaching in an inclusive school for all (TTSE-IN)” was developed,
consisting of 99 items. This questionnaire incorporated five validated
questionnaires based on Spanish samples. For the specific study
discussed in this article, which is part of a larger research project, the
following instruments from the overall questionnaire were utilized.
On the one hand, to measure student attitudes toward diversity and
inclusive education, and the perceived level of competencies, skills,
and abilities for professional development, three questionnaires were
included, with statements rated on a 4 point Likert scale from 1
(totally disagree) to 4 (totally agree). These are:

“Questionnaire for Future Secondary Education Teachers about
Perceptions of Diversity (CFDPAD)” (Colmenero Ruiz and Pegalajar
Palomino, 2015). This questionnaire collects information using 43
items that exhibit high reliability across all their factors. Factor 1:
Conditioning elements of the diversity attention process in the classroom
(a=0.959); Factor 2: Curricular and organizational response to
diversity in the classroom (a=0.915); Factor 3: Teacher training toward
diversity (a=0.870); Factor 4: Formative teaching practice in diversity
attention (a=0.906); Factor 5: Teacher perception toward students with
specific educational support needs (a=0.916).

“Questionnaire for the Evaluation of Teacher Training for
(CEFI-R)” (Gonzalez-Gil et al, 2017). It is a
multidimensional instrument composed of 16 items that measure the

Inclusion

attitudes, competencies, skills, and abilities of teachers and students in
different branches of education, including MUPES. The four
dimensions are: Conception of Diversity, Methodology, Support, and
Community Participation. This instrument complements the previous
questionnaire and enriches it by providing a perspective on support
and community participation in the development of
inclusive education.

“Revised Scale of Feelings, Attitudes, and Concerns about
Inclusive Education (SACIE-R)” (Forlin et al., 2011). It is designed for
practicing and preservice teachers and consists of 12 items that
measure the perception of inclusive education and the concept of
students who belong to it, feelings toward people with disabilities, and
concerns about having different students in the classroom. In the
Spanish adaptation (Rodriguez et al., 2019), the reliability for students
was deemed acceptable, with a Cronbach’s alpha value of =0.67,
closely mirroring the original version (a=0.74).

On the other hand, to measure perceived teacher self-efficacy, the
following scale has been used in different studies, among others, with
the population under
Extremera, 2020):

“Brief Scale of Teacher Self-Efficacy” (Mérida-Lopez et al., 2018).
The Spanish adapted version of the “Teachers’ Sense of Efficacy Scale”

investigation ~ (Meérida-Lopez  and

by Tschannen-Moran and Hoy (2001) was used to evaluate teacher
self-efficacy. This scale measures the perception of teacher self-efficacy
in three dimensions: perceived efficacy for optimizing one’s own
instruction, perceived efficacy for managing the classroom, and
efficacy for engaging students in learning. This scale has been shown
to be very reliable and to have excellent validity (Klassen et al., 2009).
The instrument proves adequate psychometric properties in
Spanish samples.

The questionnaire was designed to be completed online, ensuring
anonymity and voluntary participation. It included a section where
participants could freely contribute additional comments. To facilitate
its administration, the questionnaire was implemented using the
Google Forms platform. To reach a wide range of participants from
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Spanish universities, emails containing the questionnaire link were
sent to the MDSE units, and letters were sent directly to students.
After collecting the data, a matrix was created to evaluate the responses
using IBM SPSS (Statistical Package for the Social Sciences) version
25, a statistical software program.

2.4 Statistical analysis

In addition to examining the collected responses in detail, the data
were analyzed using the following methods (Blanca et al., 2017).
Initially, a bivariate analysis was conducted, employing the Student’s
T-test to assess variances in central tendencies between questionnaire
responses when comparing two groups. This test was utilized for
variables such as gender (female vs. male) and the presence or absence
of close and regular interaction with individuals in situations of special
vulnerability (yes vs. no), teaching experience with people in situations
of special vulnerability in non-formal contexts (yes vs. no), and type
of institution where the MDSE is studied (public vs. private). Second,
ANOVAs were employed to assess variances in central tendencies
when the comparative criteria involved more than two groups, and
subsequent post-hoc DMS analysis was conducted to elucidate the
character of statistically significant distinctions between groups as
they were identified.

It should be noted that to manage the results of the Brief Scale of
Teacher Self-Efficacy, we used the total score as a more appropriate
indicator for future teachers (Tschannen-Moran and Hoy, 2001), while
also analyzing the results of its components. For cases in which the
significance of the variable for the object of study was identified,
we chose to classify the scores of each subject into the categories of

» «

“low;” “medium,” or “high” by calculating the 33rd and 66th percentiles
for this sample. We established that the “low” level would range from
the lowest score to the score corresponding to the 33rd percentile, the
“medium” level would range from the score following the 33rd
percentile to the score corresponding to the 66th percentile, and the
“high” level would range from the score immediately above the 66th

percentile to the maximum score obtained.

3 Results

The sample included 218 individuals (146 women and 72 men)
over the age of 31 who participated in the study, representing
approximately half of the sample. A total of 43.1% of the sample
entered the MDSE program out of vocation, and 43.6% did so for the
possibility of accessing a stable job, while the remaining participants
did so because they had no better option after finishing their
undergraduate degree (4.1%), due to the influence of a professor who
marked their training (4.6%), or because of the influence of a family
member who is or has been a teacher (4.6%).

A total of 29.4% have completed higher education in the area of
Social and Legal Sciences, 31.2% in Arts and Humanities, 2 1.6%
Engineering and Architecture, 14.7% in Sciences and 3.2% in Health
Sciences. 43.6% of the sample took the MDSE for the possibility of
accessing a stable job and 43.1% for vocation. A total of 34.4% had
regular contact with vulnerable people under diverse parameters and
29.4% had experience in non-formal teaching. Regarding the
universities, 70.5% were publicly owned and 29.5% were private.
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The following section presents the results regarding the perception
of MDSE students on both diversity attention and the level of acquired
competencies and knowledge for inclusive teaching. Additionally, the
relationship of the data with the main analyzed grouping variables will
be shown, including, among others, the feeling of teacher self-efficacy,
to answer the posed questions and open new ones.

3.1 Questionnaire for future secondary
education teachers on perceptions of
diversity attention CFDPAD

In Factor 1, Conditioning Elements of the Diversity Attention
Process in the Classroom (M=3.6743; SD=0.2661), the sample
presents a very high level of agreement on the elements that should
be present in the teaching and learning process for the development
of a quality diversity attention process in the classroom.

Regarding the primary grouping variables examined, significant
statistical differences were observed between groups, with higher
levels of agreement and positive attitudes among female participants
(t=3.265; p=0.001) and those who had regular contact with people in
situations of special vulnerability (t=2.397; p=0.017).

Regarding the perception of teaching self-efficacy (Tables 1-3),
statistically significant differences were found between groups in all
three components that make up the total score. Greater agreement
on key elements for quality teaching is associated with a greater
sense of teaching self-efficacy in the areas of efficacy in engaging
students in learning “commitment to students” (F=2.837; p<0.001),
with statistically significant differences between high versus low
(p<0.001) and medium (p=0.010) level groups; perceived efficacy
in optimizing one’s own instruction “instructional strategies”
(F=2.248; p=0.003), with differences between high and low
perceived self-efficacy levels with a significance of p<0.001; and
perceived efficacy in managing the classroom “classroom
management” (F=1.896; p=0.011).

In Factor 2 (M =2.289; SD=0.773), Curricular and Organizational
Response to Diversity in the Classroom, the results show ratings with
means that indicate a predominantly negative level, and in all aspects
evaluated, regarding the level of training acquired as future teachers
to respond to the educational needs of students in the classroom, both
through the organization of the classroom, time management, types
of grouping management, methodological strategies, measures and
programs for attention to diversity, selection and adaptation of
objectives, competences and contents, tasks and activities, and the
evaluation of the teaching and learning process. The percentage of the
sample that does not feel they have received adequate training in the
different aspects related to attention to diversity is 75.2% cumulatively,
taking into account the different levels of disagreement with the
statements. Only 14.8% of the sample perceived their training as
adequate or very adequate.

Statistically significant differences have been obtained between the
sample studying at a public university versus a private university, with
the former presenting a worse evaluation of the training received
(t=-3.972; p<0.001). Statistically significant differences also appear
in the variable of maintain close and regular contact with people in
situations of special vulnerability (t=2.484; p=0.014) and in the group
of people who had experience in teaching people in situations of
special vulnerability in non-formal contexts (¢=2.009; p=0.046).
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Regarding teacher self-efficacy (Tables 2, 4), those with a higher
level of self-efficacy rated the training more positively as a total score
(F=1.649; p=0.012), with significant differences between high and
low levels (p=0.016). Similarly, perceived self-efficacy to optimize
their own instruction “instructional strategies” shows significance
(F=2.084; p=0.006), with statistically significant differences between
the group with high self-efficacy level compared to those with low
(p=0.002) and medium level (p=0.041), the former feeling more
capable of responding to diversity in the classroom.

Regarding the assessment of future teachers regarding the training
received in the MDSE and their preparation in the field of diversity,
the perceived level is generally low. In Factor 3, Teacher Training for
Diversity (M=2.312; DT=0.727), the results show significant
differences between the students who take the MDSE in a public or
private university, with public university students feeling less prepared
in the field of diversity (t=-3.040; p=0.003). There were also
statistically significant differences between groups in terms of the
feeling of “self-efficacy” as a total score (F=1.444; p=0.049), with a

10.3389/feduc.2023.1242623

higher level of self-efficacy associated with greater preparation
(Table 4).

It is noteworthy that despite the overall results, the best ratings in
this factor refer to items on the usefulness of MDSE for “affirming my
(M=2.98 SD=1.097),
“strengthening my interest toward a greater awareness of diversity”

(M=2.75; SD=1.149), and “having a greater awareness of diversity”
(M=2.75; SD =1.149).

The results in Factor 4 (M=2.333; DT =0.530), Teaching Practice

for Diversity, which analyzes how the training received in the Master’s

personal choice toward teaching”

Degree allows future teachers to respond to the interests and concerns
detected in students with special educational needs in the school
context, show a perception of the poor impact of the training received
on future inclusive teaching practice, with activities or practical
examples developed in classes not improving their knowledge of
diversity in general, and not considering themselves sufficiently
qualified to face the challenge in the classroom. The item with the
highest level of agreement was “A quality diversity care process

TABLE 1 Differences between CFDPAD factors and self-efficacy “Commitment to students” using ANOVA.

CFDPAD factors Self-efficacy Commitment N Mean SD F p
to students
‘ F1. Conditioning elements of Low 74 3.607 0.299 2.837 <0.001
‘ the diversity attention Process | predium 81 3.659 0.264
in the classroom High 6 3772 0.191
‘ Total 218 3.674 0.266
TABLE 2 Differences between CFDPAD factors and self-efficacy “Instructional strategies” using ANOVA.
CFDPAD factors Self-efficacy Instructional N Mean SD F P
strategies
F1. Conditioning elements of the | Low 92 3.599 0.307 2.248 0.003
diversity attention processin the 1o d4ium 55 3.678 0.268
classroom High 71 3.768 0.156
Total 218 3.674 0.266
F2. Curricular and organizational | Low 92 2.144 0.751 2.084 0.006
response to diversity in the Medium 55 2236 0.666
classroom High 71 2.517 0.834
Total 218 2.289 0.773
F4. Teaching practice for Low 92 2.284 0.507 2.083 0.006
diversity. Medium 55 2214 0.469
High 71 2.487 0.574
Total 218 2.333 0.530
TABLE 3 Differences between CFDPAD factors and self-efficacy “Classroom management” using ANOVA.
CFDPAD factors Self-efficacy Classroom N Mean SD F p
management
‘ F1. Conditioning elements of Low 76 3.652 0.284 1.896 0.011
‘ the diversity attention process Medium 77 3.650 0.263
in the classroom High 65 3728 0.242
‘ Total 218 3.674 0.266
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TABLE 4 Differences between CFDPAD factors and self-efficacy “Total score” using ANOVA.

CFDPAD factors Self-efficacy Total N Mean SD F p
score
F2. Curricular and organizational | Low 74 3.593 0.317 1.649 0.012
response to diversity in the Medium 71 3.676 0.252
classroom High 73 3.754 0.189
Total 218 3.674 0.266
F3. Teacher training for diversity Low 74 2.255 0.686 1.444 0.049
Medium 71 2.264 0.639
High 73 2.417 0.837
Total 218 2312 0727

requires previous experience with students with educational needs”
(M=3.17; SD =0.750).

Again, there are statistically significant differences between
students who take the Master’s Degree in a public university and those
who take it in a private university (f=—2.743; p=0.007), with the latter
having a more positive rating on the impact of the training on their
future teaching practice. There were also significant differences
between groups regarding the feeling of self-efficacy “instructional
strategies” (F=2.083; p=0.006) (Table 2), with a higher perceived
positive impact of the training received for students with a high level
of self-efficacy in terms of their ability to improve their teaching skills
compared to those with low (p=0.015) or medium levels (p=0.004).

In Factor 5 (M =2.695; DT =0.539), Teacher Perception of Students
with Specific Educational Support Needs in the School Context, which
assesses the attitudes of future teachers toward diversity and
responding to educational needs in the classroom in general, the
results show relatively positive attitudes resulting from the agreement
on inclusive approaches with the perception of added workload. A
total of 64.1% of the sample disagrees with the approach of schooling
in special education centers, and 81% agrees that “having students
with educational needs in the classroom is an added”

3.2 Teacher training evaluation
questionnaire for inclusion CEFI-R

The results in Dimension 1 Conception of Diversity (Table 5) show
the assessment of the sample regarding the concept of diversity, the
place and way in which the schooling of students is considered, the
educational policy that forms the basis for these choices, and, in the
end, the personal interpretation of inclusive education (European
Agency for Development in Special Needs Education, 2011). Nearly
half of the sample (48.6%) feels concern again about the increase in
workload when having students with specific educational support
needs in the classroom, although 78.4% do not consider that a student
with these needs interrupts the routine of the classroom or harms the
learning of others.

In Dimension 2 Methodology (Table 5), regarding the preparation
of future teachers for the development of methodological strategies,
resources, materials, communication techniques, and evaluation from
an inclusive framework, the sample appears polarized, with
approximately half of the participants trained and educated in this
regard. The use of communication techniques as a tool for inclusion
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is the competence in which participants feel most capable (M=2.73;
SD=0.797), with 69.3% of the total agreeing with this situation. On
the other hand, “adapting my way of evaluating to the individual needs
of each of my students” (M =2.39; SD=0.868) and “teaching each of
my students differently based on their individual characteristics”
(M=2.44; SD =0.818) are the weak points presented by future teachers.

This Methodology dimension shows a positive relationship with
the variables of having close and regular contact with individuals
facing special vulnerability (f=2.454; p=0.015), studying the MDSE
at a private university (t=—3.375; p=0.001), and having experience in
non-formal education for people in situations of vulnerability
(t=2.609; p=0.010). Significant statistical differences between groups
in the variable of total perceived teacher “self-efficacy” (F=2.248;
p<0.001) are also noteworthy, both at this overall level and in each of
the components that make it up (Tables 6-9), showing a positive
relationship in post hoc analysis at its high levels. This group presents
a more accurate view of inclusive education and its processes, as well
as a feeling of greater preparation for its development through the
different elements of inclusive teaching practice. Perceived self-
efficacy to optimize one’s own instruction: “Instructional strategies”
F=2.992; p<0.001; Perceived self-efficacy to manage the classroom:
“Classroom management” F=3.058; p <0.001; Perceived self-efficacy
to involve students in learning: “Student engagement” F=3.504;
p<0.001.

In Dimension 3 Supports (Table 5), which addresses the definition
of support, the expected role of support teachers, the possible
beneficiaries of this support and where it is provided, the sample
shows a greater tendency to position themselves in agreement with the
presented inclusive approaches. The highest agreement is given in the
items “Joint planning between the support teacher and classroom
teacher would facilitate support provision within the classroom,” with
88.2% of the sample in favor of the approach, and “I consider that the
place of the support teacher is within the regular classroom with each
of the teachers,” with 85.3% in favor. In addition, statistically
significant differences are found between groups, studying the MDSE
at a public university (¢=2.187; p=0.003), with close and regular
contact with people in situations of special vulnerability (t=2.538;
p=0.012), and with experience in teaching people in situations of
special vulnerability in non-formal contexts (f=2.420; p=0.017)
positively influencing greater agreement. There are also statistically
significant differences between groups in the variable of total teacher
“self-efficacy” perception (Table 6), showing a positive relationship in
post-hoc analysis at high levels compared to low levels (p=0.011), and
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TABLE 5 Descriptive statistics CEFI-R dimensions.

CEFI-R dimensions Range Min Max Mean SD
D1 Conception of diversity 3.00 1.00 4.00 2.176 0.734
D2 Methodology 3.00 1.00 4.00 2.545 0.665
D3 Supports 3.00 1.00 4.00 3.166 0.584
D4 Community participation 2.67 1.33 4.00 3.623 0.488
TABLE 6 Differences between CEFI-R dimensions and self-efficacy “Total score” using ANOVA.
CEFIR-R dimensions Self-efficacy Total N Mean SD F Je)
score
D2. Methodology Low 74 2.216 0.,539 2.248 <0.001
Medium 71 2.543 0.515
High 73 2.879 0.746
Total 218 2.545 0.665
D3. Supports Low 74 3.060 0.586 3.439 0.034
Medium 71 3.133 0.571
High 73 3.304 0.576
Total 218 3.166 0.584
D4. Community participation Low 74 3.531 0.570 3.150 0.045
Medium 71 3.610 0.457
High 73 3.730 0.406
Total 218 3.623 0.488

in the perceived self-efficacy for “classroom management” (Table 9)
with significant differences between high self-efficacy levels and low
(p=0.03) and medium (p=0.016) levels.

In Dimension 4 (Table 5), Community Participation, which
collects approaches to collaborative work between the educational
center and other community agents, as well as the use of the resources
offered by the environment, the results of the sample indicate a high
tendency toward agreement on the importance of participation as a
key element in the process of attention to diversity in inclusive schools.
It is observed how these ideas are more positively shared by the group
of women in the sample (¢=2.562; p=0.011) and by those with a
greater sense of total teacher “self-efficacy” (F=3.150; p=0.045);
within self-efficacy, it is also positively related to “instructional
strategies” (F=2.101; p=0.005) and for involving students in learning
“commitment to students” (F=2.173; p=0.005) with significant
differences in post-hoc analysis between high self-efficacy and low
(p=0.002) groups.

3.3 Revised scale of feelings, attitudes, and
concerns about inclusive education
(SACIE-R)

General data about these dimensions were already provided in a
previous study in a more comprehensive manner (Arias Pastor et al.,
2023). In Factor 1 Attitudes (M =3.1578; SD=0.61115), the sample
presents a positive perception of inclusive education and the concept
of students who belong to it, showing agreement with the inclusion of
students with disabilities and other personal conditions. In addition,
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students with difficulties expressing themselves orally and those with
attention problems are perceived more positively.

Concerning the examined grouping variables, there are
statistically significant differences between the groups in terms of the
sex variable, showing a more positive attitude in the female group
(t=2.757; p=0.006).

In Factor 2 (M=1.4098; SD =0.55820), Feelings toward people
with disabilities, the results show appropriate feelings with
disagreement ratings for the presented approaches related to negative
perceptions and emotions between 88.9 and 95.4% of participants. The
perceived self-efficacy variable appears to significantly influence
optimizing one’s own instruction in “instructional strategies”
(Table 10) and in “classroom management” (Table 11) with statistically
significant differences between groups, showing more positive feelings
in individuals with high levels in these variables.

Last, in Factor 3 (M=2.9140; SD=0.68417), Concerns about
having diverse students in the classroom, the findings indicate elevated
levels of concern in items associated with teacher preparation to face
the challenge of diversity in the classroom, while presenting a lower
level of concern in approaches that are more linked to the effects of
diversity on teachers themselves. The items that most reflect the level
of concern for future teachers are those referring to “I consider it
difficult to provide adequate attention to all students in a classroom”
(M=3.43; SD=0.732) and “I am worried about not having the
necessary knowledge and skills to teach students with disabilities”
(M =3.30; SD =0.867).

The variables of experience in training in non-formal contexts for
people in situations of special vulnerability (¢=—2.080; p =0.039), the
area of knowledge of previous studies (F=2.486; p=0.045), and
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TABLE 7 Differences between CEFI-R dimensions and self-efficacy “Instructional strategies” using ANOVA.

CEFIR-R dimensions

Self-efficacy

Instructional
strategies
D2. Methodology Low 92 2.308 0.601 2.992 <0.001
Medium 55 2.494 0.519
High 71 2.890 0.706
Total 218 2.545 0.665
D4. Community participation | Low 92 3.568 0.547 2.101 0.005
Medium 55 3.612 0.452
High 71 3.704 0.427
Total 218 3.623 0.488

TABLE 8 Differences between CEFI-R dimensions and self-efficacy “Student engagement” using ANOVA.

CEFIR-R Self-efficacy
dimensions Student
engagement
D2. Methodology Low 74 2.264 0.561 3.504 <0.001
Medium 81 2.516 0.543
High 63 2911 0.752
Total 218 2.545 0.665
D4. Community participation = Low 74 3.504 0.566 2.173 0.045
Medium 81 3.625 0.448
High 63 3.761 0.403
Total 218 3.623 0.488

motivation to pursue the MDSE (F=2.958; p=0.021) appear as the
variables that directly influence the level of concerns, presenting
statistically significant differences between groups. Particularly
striking are the differences between groups pursuing the MDSE for
“not having a better study option” and for “vocation” (p=0.035), and
between “the possibility of having a stable job” and “vocation”
(p=0.002), with individuals pursuing the studies out of vocational
interest showing a lower level of concerns and thus lower scores in
this factor.

4 Discussion

The main objective of the study is to understand the perception
and attitude of future high school teachers toward diversity and their
level of acquisition of competences and knowledge in inclusive teacher
training, with the Profile of Competences of Inclusive Teaching
(European Agency for Development in Special Needs Education,
2012) and its four main values as our reference.

The entire sample showed a favorable attitude toward diversity,
recognizing the right to inclusive education for all secondary
education students. The future teachers understand that it is the duty
of the educational center to attend to all students and, for the most
part, they believe that the participation and attitude of the families of
students with specific educational support needs, as well as the
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support of the school administration, are crucial factors in achieving
quality diversity processes.

These data are relevant because the positive attitudes of future
teachers are a pivotal factor in the achievement of inclusive education
for students with educational needs (Saloviita, 2020). This is related to
the effect that attitudes and teacher self-efficacy have on teachers’
intention toward inclusive education practices (Opoku et al., 2021;
Diaz-Asto et al., 2022). Furthermore, when examining the model for
the establishment of the inclusive teaching profile according to
AEDENEEI (Donnelly and Watkins, 2011; European Agency for
Development in Special Needs Education, 2012), it becomes evident
that, in spite of the importance of knowledge and skills, attitudes are
essential; without the right attitudes, inclusion cannot be achieved.

According to the data collected on the perception of inclusive
education and the concept of students who fit into it, the majority of
the sample agrees with inclusive approaches. However, 23% of the
sample disagrees with the mainstreaming of students who use
alternative and/or augmentative communication systems. This last
finding is, for us, an area for improvement to be included in the MDSE
training plans, given that on the one hand, the increasing number of
students who benefit from these supports is a reality (for example, the
number of students with Autism Spectrum Disorder increased by
8.07% in the 2020-2021 academic year according to the Confederation
Autism Spain), and on the other hand, it has been demonstrated that
negative attitudes can be transformed into positive attitudes (Garzon
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TABLE 9 Differences between CEFI-R dimensions and self-efficacy “Classroom management” using ANOVA.
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CEFIR-R Self-efficacy
dimensions Classroom
management
D2. Methodology Low 76 2.226 0.514 3.058 <0.001
Medium 77 2.516 0.564
High 65 2.950 0.724
Total 218 2.545 0.665
D3. Supports Low 76 3.111 0.616 1.860 0.013
Medium 77 3.087 0.543
High 65 3.323 0.570
Total 218 3.166 0.584
TABLE 10 Differences between SACIE-R factors and self-efficacy “Instructional strategies” using ANOVA.
SACIE-R factors Self-efficacy Instructional N Mean SD F p
strategies
‘ F2. Feelings Low 92 1.471 0.557 2.490 0.001
‘ Medium 55 1.375 0.480
‘ High 71 1.356 0.612
‘ Total 218 1.409 0.558
TABLE 11 Differences between SACIE-R factors and self-efficacy “Classroom management” using ANOVA.
SACIE-R factors Self-efficacy Classroom N Mean SD F p
management
‘ F2. Feelings Low 76 1.521 0.579 1.766 0.021
‘ Medium 77 1.389 0.450
‘ High 65 1.302 0.628
‘ Total 218 1.409 0.558

Castro et al., 2016), a process that can be designed and implemented
during initial teacher training; attitudes can be educated.

These results, which are ambivalent in certain areas, remind us
that teachers face the daily conflict between inclusive values and their
beliefs and abilities to implement them (Chiner, 2011), and are also
related to the fact that, as Albulhamail et al. (2014) point out, teachers’
attitudes are highly correlated with their level of training. In terms of
training for inclusive teaching, less than 10% of the sample feels fully
prepared for curricular and organizational responses in the classroom,
with the lowest ratings related to daily teaching in the classroom:
selecting and customizing objectives, competencies, and content, as
well as developing measures and programs for diversity support.

These data, along with others presented, are related to the ideas of
Boix (2008) who points out that future secondary teachers have a lack
of knowledge about classroom diversity and the factors related to their
success, such as methodological competences. Developing inclusive
practices through instructional methods is, in this and other studies
(Rodriguez Macayo et al., 2020; Pérez-Gutiérrez et al., 2021), the weak
point of future teachers; they do not feel methodologically competent
to work from an inclusive perspective and to respond to the needs of
all students. Training deficiencies focus, as previously noted, on daily
educational practice with a lack of knowledge and/or competencies on
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how to develop learning situations, adapt teaching materials and
evaluate students, among others; we must prioritize addressing
these needs.

Regarding the conception of specialized support, the majority of
the sample considers it important that this support teaching staft
be incorporated into the regular classroom with each teacher
understanding the need for joint planning between support teacher
and regular teacher. These results seem to be related to the desired
perception of support as a tool to increase the capacity to respond to
diversity (Booth and Ainscow, 2011; Echeita et al., 2013) through joint
planning that takes into account all students in the classroom.
Additionally, these data are related to the profile of effective teaching
and one of the educational practices with the greatest impact on
student learning according to Visible Learning. Hattie (2017)
concludes that collaborative work and collective efficacy of the
teaching staff in a classroom has an effect size of 1.57 on student
learning, which is considered a highly influential factor.

Finally, it should be noted that the feelings of the sample toward
people with disabilities are positive, but the concerns of future teachers
about having different students in the classroom are high. As
previously mentioned, these concerns stem from a general sense of
inadequacy in training to instruct students with disabilities and
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provide proper attention to all students in a classroom. These findings
are crucial to consider because, as noted by Yada and Savolainen
(2017) and Yada et al. (2022), having positive and appropriate
sentiments alone often is not sufficient to establish a firm commitment
to implementing inclusive policies. These concerns frequently hinder
the ability to manage challenging behaviors in the classroom and
effectively teach. Addressing these concerns through initial training,
equipping future teachers with the skills they require, can help foster
a more positive attitude, higher self-efficacy, and a greater intention to
implement inclusive practices in their teaching (Miesera et al., 2019).

Regarding training and preparation for inclusive teaching and
attention to diversity, as mentioned earlier, we find in this research
that a high percentage of the sample does not feel sufficiently trained.
These data are added to the negative assessment made by the sample
about the usefulness of training to respond in the classroom to the
interests and concerns of students with educational support needs,
also showing the perception of low impact of the training they have
received on their future inclusive teaching practice. These data are
consistent with others (Boix, 2008), such as those found by Cachon
Zagalaz et al. (2015) who report that teachers have a negative
perspective regarding the quality of education received within
the MUPES.

It is worth noting that four out of five people surveyed in this
study understand that a prerequisite for conducting a high-quality
process of diversity attention is previous experience working with
students who have educational needs. Perhaps this aspect should
be considered in the development of competencies and the design of
practices for future secondary school teachers, a process that is
qualitatively and quantitatively different from that of teacher training
in the stages of Primary and Infant Education. As various studies in
our country have pointed out (Garcia Rodriguez et al., 2011), it is
necessary to understand the needs of teachers and provide training
through the practicum period for the real context in which they will
exercise their role. Additionally, as noted by Rodriguez Marcos and
Esteban Moreno (2020), it is important to consider aspects such as
carefully selecting schools that have innovative and inclusive teaching,
organizational, and guidance practices that do not socialize future
teachers in denigrated aspects of traditional teaching, among other
proposals. Therefore, it is necessary to review the training systems and
the keys of the teaching profession according to new social and
cultural scenarios (Vezub, 2007).

However, what distinguishes the individuals in the sample who
exhibit a greater sense of readiness for inclusive teaching in all its
facets and who present a more favorable attitude toward 21st century
education and diversity care in classrooms? What is the answer to the
questions raised initially?

The first data that catches our attention is the fact that the group
of women is the one that presents the best attitude, with significant
results, toward diversity and inclusive schooling in the different
instruments used. Additionally, they demonstrate greater awareness
and openness about the significance of the involvement from the
educational community and collaborative work among the different
agents as a key element in the process of attending to diversity in
inclusive schools.

Other notable results are found in the variable of habitual and
close contact with persons in situations of vulnerability, which
influences both being aware of and showing agreement on the
elements that condition a quality education in the process of attending
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to diversity in classrooms, as well as the perception of knowledge and
capacity for development from the inclusive perspective of
methodologies, resources, communication techniques, and evaluation
that support said process. Furthermore, this variable presents a direct
relationship with greater agreement on approaches aligned with the
inclusive concept of supports. This contact with individuals with
disabilities is a critical factor, as demonstrated in other studies (Vera
Noriega et al, 2002), in terms of its impact on attitudes and
perceptions of inclusion. However, we should also consider Allport’s
Intergroup Contact Theory, outlined in his work “The Nature of
Prejudice” (Allport, 1977), which suggests that not all contact leads to
changes in attitudes. Instead, the nature of the interaction between two
groups influences whether the vulnerable group is socially accepted
or rejected. Attitudes develop gradually through experiences, so it
might be important for future teachers to not only expand their
interactions with individuals with various educational needs, but also
to be trained to perform their duties with everyone to generate
positive experiences in relation to attending to diversity.

It is also worth mentioning the variable “experience in non-formal
teaching to people in special vulnerable situations.” This variable has the
greatest positive impact on the inclusive conception of support, its
definition and role in the classroom, as well as on the importance of
collaborative work between the specialist teacher and the rest of the
faculty. In addition, it is significantly related to the perception of being
better prepared to respond to diversity in the classroom, with greater
capacity for the development of methodologies, resources, and evaluation
and teaching strategies, and with a lower level of concerns about
participating in the education of different students in the classroom.

Regarding the impact of teacher self-efficacy on attitudes and
training for diversity, the results have shown that it is a decisive factor
to consider, and its arbitration is necessary for achieving tasks and
goals in teachers, guiding the judgment that each teacher makes about
their abilities and competencies to carry out the task of teaching in the
current inclusive school. In the sample, teacher self-efficacy has a clear
and positive impact on both attitudes and feelings toward people with
educational needs; those who feel more self-efficacious in the
development of “instructional strategies” to optimize their own
instruction and in “classroom management” are those who have more
positive feelings toward people with disabilities.

Furthermore, people in the sample with a higher sense of teacher
self-efficacy show greater agreement with the elements that are
necessary for the development of the diversity attention process in the
classroom and also have higher scores in the dimension of knowledge
and feeling of capacity for educational response to diversity.
Additionally, people with higher levels of self-efficacy are more
prepared for the development of methodologies, resources, materials,
communication, and evaluation techniques in their day-to-day work
in the classroom and show greater openness to participation and
collaboration with all educational agents. Self-efficacy to optimize
one’s own academic instruction, “instructional strategies” and
“commitment to students” appear to have the greatest impact on this
assessment of community participation and collaborative work,
positive attitudes and conception of diversity, and better perception of
capacity for curricular and organizational response.

It seems relevant that future teachers perceive themselves as
having greater mastery of instructional strategies than classroom
management and interpersonal relationships. Bandura (1997)
established that the sources of self-efficacy are vicarious experience,
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previous experience, physiological and emotional states and verbal
persuasion. The complex situations that may arise in the development
of the inclusive education process, especially in relational aspects, will
require previous experience, which the sample already identifies as
relevant and whose importance is evidenced by the results of those
who possess it, and for trainee teachers to have inclusive quality
references and models in practice as a necessary step in developing
higher levels of self-efficacy and personal and job satisfaction.

The results found are consistent with other studies and lead us to
think that these future teachers who present high levels of self-efficacy,
as noted by Tschannen-Moran and Hoy (2001), will present a higher
level of effort in teaching, in achieving their own objectives and the
highest expectations for all their students. In addition, they will
be open to new approaches and practices and more motivated to
experiment and meet the educational needs of all their students
(Gibson and Dembo, 1984).

To highlight a final aspect, which requires further analysis with a
biggest sample, related to whether students pursued the MDSE
program in a public or private university. In terms of assessing the
quality and effectiveness of the education received in inclusive
curriculum and organizational response, diversity, methodology and
resources, communication skills, and evaluation, as well as the
anticipated impact of their training on their development as inclusive
educators, it's the students who have graduated from a private
university’s who tend to perceive the training they received as more
fitting, valid, and valuable.

Certain limitations identified during the execution of this study,
as well as proposals for future research, include considering social
desirability as a factor to be taken into account in the interpretation of
the data. To address this, it would be beneficial to extend this research
by expanding the sample and integrating open-ended questions or
topics that can elucidate the perspectives of future teachers, thus
yielding more insightful findings to craft practical and more accurate
recommendations. Additionally, the sample size represents a
limitation, and the objective is to augment it in at the service of a more
comprehensive understanding of the subject under investigation. It is
deemed essential to raise awareness and engage MDSE students in
recognizing the significance of their participation in advancing of the
educational system.

5 Conclusion

This research shows that although attitudes toward inclusive
education and the students who create it are positive, they are not
enough. The concerns that future teachers present and the training
gaps to express the value they give to diversity and school in skills and
abilities that empower them as inclusive teachers are important.

This situation is partly due to the perception of a limited influence
of the training on their forthcoming progress as inclusive teachers,
despite their interest in learning about diversity in all its facets. Most
of them understand that the MDSE has not adequately trained them
in these terms, feeling particularly concerned about issues related to
day-to-day teaching, basic aspects of curriculum development and the
teaching-learning and evaluation process in a school for all. However,
those who perceive better training also have more positive attitudes
toward diversity, and feel more competent as future inclusive teachers.
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In this study, the importance of variables such as teacher self-
efficacy, regular contact with individuals in situations of special
vulnerability, and previous experience in non-formal education with
them is evident. All of these have demonstrated their power in
fostering more positive attitudes and achieving a higher level of
training in addressing diversity in general, as well as in the
development of methods and inclusive approaches in the classroom.
This impact is not only on beliefs but also on the emotional and
behavioral aspects of their attitude.

Therefore, programming and facilitating this positive contact,
under the guidance of experienced teachers and individuals, seems
necessary and key to progress, as inevitably the relationship in the
educational act will occur sooner or later in their teaching
development. Similarly, it is considered essential to promote formative
experiences in non-formal settings and the sense of self-efficacy that
always accompanies the foundation of inclusive values.

The practical implications of this study provide valuable
insights for decision-making concerning future initiatives within
the MDSE. These may include (1) promoting regular channels of
communication and evaluation of training requisites, while
concurrently addressing the evaluation of in-service teachers’
needs for on-going enhancement of initial training; (2) appraising
the integration of training requirements related to attention to
diversity awareness in the specified domains is crucial, not only
in this particular study but also in other relevant research. By
addressing training needs in this area, the MSDE can ensure that
future educators are equipped with the knowledge, skills, and
attitudes necessary to effectively support attention to diversity in
the classrooms; (3) providing strategies and guidelines for
reducing disruptive behaviors, conflict resolution and improved
coexistence from initial training; (4) considering the practice
component of the MDSE program, it is important to take into
account the selection of schools following criteria suggested by
research in the field. This approach guarantees the promotion of
inclusion principles and educational innovation; (5) In addition,
promoting self-efficacy in practice centers by fostering
collaboration and a positive climate that facilitates coordination
and mutual aid, and promotes the observation and reflection on
the teaching practice; and (6) facilitating future teachers’ contact
with the students facing the greatest vulnerabilities, is crucial for
their development as inclusive educators. This can be achieved
through collaborative engagement of Service-Learning Projects
(SLPs) in the MDSE subjects, as well as in prior degrees. These
actions can provide a way for students to engage in meaningful
community experiences that foster both personal growth and the
dissemination of knowledge as catalysts for social transformation.
The University Network Association for Service-Learning (ApS)
offers a valuable and representative platform to facilitate this
process, given its extensive experience and established reputation
within the university community.
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The shift toward cooperative learning has highlighted the growing advantages
of individual learning modes during the transition. Nevertheless, a systematic
compilation of the precise classification and developmental dynamics of
cooperative learning in PE has been absent. This study aimed to organize the
existing progress and significance of collaborative learning. The study entailed a
meticulous systematic review process, examining 169 articles in this domain with
the aid of visualization software. The results of the study indicate that the overall
use of cooperative learning in physical education is on the rise and will reach
its highest level in 2021; Second, the keywords, major core scholars, journals,
countries, and major research topics; the visual knowledge map reveals the major
research topics of intrinsic motivation, cooperative learning, motor skills, self-
learning, written expression, and pedagogical models. The research primarily
centers on primary and secondary education, followed by teacher training and
higher education. At the primary and secondary school levels, there is a specific
focus on aspects such as motivation, teacher-student relationships, and the
group atmosphere. This research also explores sustainable development and
training for PE teachers, model integration, and its influence on students’ intrinsic
motivation; and finally, the future directions of cooperative learning in PEare
summarized. This study provides meaningful and valuable information on how
cooperative learning models can be used and developed in various teaching and
learning environments, physical education teacher education, and overall student
development.

KEYWORDS

physical education, cooperative learning, teacher training, teaching method,
bibliometric analysis

1 Introduction

Cooperative learning (CL) has been a topic of interest in the field of education, particularly
in physical education (PE) (Dyson and Casey, 2016; Casey and Quennerstedt, 2020; Rivera-
Pérez et al., 2021). With the advancement of the Fourth Industrial Revolution (4IR) (Oke and
Fernandes, 2020) in the education sector, artificial intelligence presents an undeniable challenge.
Along with this, there is a more sophisticated social division of work (Janoski, 2015), team
collaboration, and collaborative learning (Peduzzi et al., 2020) in teaching and training, also
known as cooperative learning. Stanne et al. (1999) found that cooperative learning is more
effective in promoting learners’ movement skill levels (with an effect size of 0.53) than individual
effort or competition (with only 0.36) in a meta-analysis of 64 studies. Moreover, PE has been
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seeking education methods suitable for both social development and
student needs in its development over the years. From its development
in the 1980s to the present, the 21st-century cooperative learning
model has been widely applied and promoted in the education field.
It contains five key factors: positive interdependence, individual
accountability, group processing, active interaction, and social skills
(Johnson and Johnson, 2014). Studies have shown that in PE, CL
mainly focuses on the interactions between students and between
students and teachers (Metzler, 2017).

CL emphasizes the development of students, including physical,
cognitive, social, and emotional aspects, which has been fully reflected
in PE. According to Casey and Goodyear’s (2015) systematic analysis
based on a qualitative review of 14 articles, quantitative analysis of 11
articles, and mixed-method analysis of 2 articles, CL can promote
students’ positivity, listening skills, understanding and encouragement
of others, and the ability to build respect, understanding, mutual
encouragement, and complete learning tasks together in PE
classrooms (Silva et al., 2021a). Most importantly, CL is implemented
in a student-centered learning mode, which emphasizes students’
subjectivity (Li and Lam, 2013).

On the other hand, CL in PE can enhance students’ teamwork
abilities (Dunn and Wilson, 1991). For example, Sinchez-Hernandez
etal. (2018) intervened with CL in soccer games, allowing male and
female students to participate together by grouping them into teams.
This reduced gender discrimination and provided more opportunities
for female students to participate. Peer support and collaboration
improved physical fitness and reduced gender bias. Furthermore, CL,
as an intervention method, can reduce gender differences in the
acquisition of motor (Ortiz et al., 2023). The research also reveals that
CL can effectively diminish the impacts of gender disparities and
inequalities. It promotes the principles and capabilities of sustainable
development education among group members, particularly in
addressing fairness and inclusivity concerns in early childhood and
primary education (Canabate et al., 2021). In terms of enhancing
students’ cognitive and emotional development, CLnot only cultivates
students’ level of sports skills but also enables them to identify their
weaknesses and learn better by observing others (Barrett, 2005).
Through the process of promoting interaction and communication
among students, CL also helps to foster good friendships and establish
positive relationships among students (Polvi and Telama, 2000).

From the perspective of teachers, CL shifts some of the power
from the teacher to the student-centered approach (Silva et al., 2021b).
This shift in focus poses a challenge for both pre-service and in-service
teachers, breaking the traditional model of PE instruction (Casey
et al., 2009). Under this teaching model, there are many uncertain
factors and challenges in the implementation of CL (Casey et al.,
2015). Therefore, in the process of sustainable professional
development for PE teachers, it is important to consider how to
implement CL, as well as classroom responses during the
implementation process (Casey et al., 2015). For future PE teachers,
pre-employment teacher training is needed to enhance the
effectiveness of CL implementation (Silva et al., 2021a).

This study offers a comprehensive overview of the development of
CL in PE, with a focus on the physical and mental growth of students
and the professional competencies of PE teachers. It aims to provide
insights into the current research findings and trends in CL through
a bibliometric visual analysis, and it is the first bibliometric visual
analysis of CL in PE that complements the literature review. By
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utilizing CiteSpace and VOSviewer visualization software, this
research analyzes the knowledge map based on relevant research in
the field of CL, to provide some valuable information on the use of CL
in physical education and on the professional development of
PE teachers.

2 Literature review

2.1 CL model

CLis a beneficial teaching model that helps to avoid negative
competition among individuals. Individualistic learning constantly
faces challenges, and therefore, peer-assisted learning and socialization
relationships have gradually gained importance in the learning process
(Hartup, 1976). In the process of promoting comprehensive student
development, physical, cognitive, social, and emotional learning
problems become crucial issues that need to be effectively solved in
PE (Metzler, 2017). In the teaching and learning process, the aim is to
achieve classroom learning goals, and in an ideal classroom, all
students can learn how to collaborate with others and how to compete
for fun and enjoyment, striving to achieve common learning goals
(Johnson et al., 2014). Therefore, in CL, individuals seek to achieve
favorable outcomes for themselves or the whole group while
improving their own efficiency and that of others, resulting in a
situation of mutual assistance and win-win outcomes. This situation
is also a way to promote cooperation and create a better future in the
21st century.

2.2 Application of CL

The development of PE has often emphasized sports, performance,
and achievements, while neglecting other factors and the true needs
of students (Bailey et al., 2009). Research shows that CL research is
more concentrated in secondary education, for primary and secondary
schools to carry out CL in the student motivation, the group is divided
into and teacher-student interaction can better promote the learning
effect of primary and secondary school students (Bores-Garcia et al.,
2021). CL can effectively enhance children’s or adolescents’
participation, socialization with peers, and meet their physical and
psychological needs (Jung and Choi, 2016). By encouraging mutual
dependence and support among students, they can collectively achieve
team honor and academic success (Er and AtaC, 2014), leading to
improved academic performance (Da Luz, 2015). In such a CL
environment, a safe and motivating atmosphere can be created for
students. Particularly in PE, the CL is especially important as it helps
students avoid being passive observers, which can often occur in PE
classes divided into practice and theory units.

Currently, CL has a positive impact on students’ behavioral
motivation, from elementary to high school and university sports
cooperation courses, and affects students’ cognitive, physical, and
emotional performance (Liu and Lipowski, 2021; Rivera-Pérez et al,
2021). In addition, using CL can improve teachers’ satisfaction with
the classroom (Gil-Arias et al., 2022), enhance teaching quality,
evaluation (Lopez et al., 2008), and promote curriculum reform and
optimization under the background of technology and information
(Fernandez Rio, 2017; Kang and Kang, 2019), the multimodal
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approaches to math and PE within CL is beneficial in fostering the
academic and social attitudes of pre-service teachers (Bassachs et al.,
2022), and promote sustainable professional development of PE
teachers (Goodyear, 2017). Especially with the development of
intelligent systems (Yoda, 2017), networks, and modern scientific and
technological advances (Jastrow et al., 2022), CL can be combined
ingeniously, adapting to different situations and promoting the
comprehensive development of students.

2.3 Value of bibliometrics

The application of bibliometrics in scientific research has been
widely recognized, as it provides a useful tool for scholars to gain
insights into current research topics and expand their knowledge base
(Hood and Wilson, 2001). With the ability to quickly sift through and
cluster large volumes of literature, bibliometric tools such as CiteSpace
and VOSviewer not only accelerate the production and dissemination
of information, but also improve the utilization and visualization of
information (Chen et al,, 2017). Bibliometric analysis can help
researchers by providing a quantitative approach and can review the
existing literature in a particular field, helping researchers to
systematically understand the current state of the field and future
trends (Zhou et al, 2023a). Bibliometrics is widely used in
independent fields and also in cross-disciplinary fields, contributing
to the development of multidisciplinary intersections (Song and
Wang, 2020). In addition, based on the development of modern
computer technology, the results of this research field are presented
visually with graphical and visual results that can further complement
the literature analysis (Donthu et al., 2021). Bibliometrics can
be valuable for educational purposes as it offers learners intuitive and
visual information about research in a specific field. It assists learners
in locating key literature more efficiently and comprehending
important information about a particular field or themes (Huang
etal., 2020). Additionally, bibliometrics can enhance the quality and
speed of scientific research.

Additionally, these tools, in combination with computer program
processing capabilities, can assist scholars in organizing, summarizing,
and analyzing specific research topics. Through knowledge maps,
detailed information about publications, keywords, authors, countries,
institutions, journals, and even co-citation relationships can
be intuitively presented. As of March 2023, bibliometrics has been
widely applied in fields such as environment (Mao et al., 2018),
chemistry (Shen et al., 2022), education and intelligent learning (Chen
et al, 2021), mental health (Akintunde et al, 2021), and sports
medicine (Chen and Shin, 2021). However, there has been limited
application of bibliometrics in sports education, and no scholars have
conducted a visual analysis of CL.

Therefore, this study aims to conduct a bibliometric analysis of the
development of cooperative learning in sports education. The
objectives of this study are:

1) To determine the extent of publications, primary literature,
research topics, keywords, authors, and journals in the field.

2) To identify collaborative networks and partnerships among
authors and countries.

3) To analyze the information presented in the visual
knowledge map.
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4) To comprehend the progress of CL in PE and offer
future prospects.

3 Method
3.1 Database search

This section consists of three main steps, namely establishing a
database of total records, analyzing the organized data using
visualization software to create a knowledge map and evolution
analysis. Following the PRISMA (Preferred Reporting Items for
Systematic Summaries and Meta-Analyses) flow chart paradigm for
literature filtering, the next step was data cleaning (Page et al., 2021).
To achieve this goal, four main steps were followed (Figure 1).

The first step involved clarifying the research purpose, which is to
introduce the research achievements of cooperative learning in the
field of physical education using bibliometric analysis.

The second step involved selecting the literature database. Web of
Science (WOS) Core Collection was chosen as the main literature
retrieval database for bibliometric analysis due to its high-quality
research data, large audience, and long history (Mongeon and Paul-
Hus, 2016). The advanced search function of WOSCC was used to
conduct a search with the following keywords: TS = ((“Cooperative
Learning” AND “Physical education”) OR (“Collaborative Learning”
AND “Physical Education”)) (Bores-Garcia et al., 2021). To avoid
omissions, a time span was not selected, and instead, the time period
was set to end in 2023. The complete records and all relevant
information related to the articles cited in the database were then
exported. CiteSpace and VOSviewer were used as visualization
software to conduct bibliometric analysis. These two software packages
can complement each other, thus improving the quality of the
visualization knowledge map (Zhou, 2023).

The third step involved data cleaning of the obtained literature.
Only articles were selected, duplicates were removed, and withdrawn
papers were excluded. Additionally, papers that contained irrelevant
titles, abstracts, and keywords were also removed. Based on previous
studies, VOSviewer version 1.6.16 was used to generate the results.
After the final filtering and screening, a total of 167 paper documents
related to cooperative learning in physical education were included in
the WOS Core Collection database. These papers were published in
69 publications, originating from 36 countries and 185 institutions,
and authored by 380 authors. The literature sources were mainly from
education, sports, and information technology.

3.2 Data analysis

Bibliometric analysis covers many factors such as structural
presentation, dynamic changes, evaluation, prediction, and scientific
measurement in the current field, and the methods adopted are more
systematic. In addition, both CiteSpace (Chen, 2006) and VOSviewer
(Van Eck and Waltman, 2010) were used in the third step as commonly
used software tools for creating literature networks (such as keyword
cluster analysis, author analysis, and country analysis) and shared
citation information among literature (such as shared cited authors
and shared cited literature).
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and cited up to 928 times, also mostly empirical studies. China and
France had 13 and 8 publications, respectively (Table 1).

In the research findings, it was observed that among the literature
primarily centered on students, studies utilizing Collaborative
Learning (CL) were conducted with children (N=4, 3.1%), at the
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elementary school level (N=35, 26.7%), middle school level (N =20,
15.3%), high school level (N=10, 7.6%), and university level (N=18,
13.7%). Literature primarily focused on teachers as the subjects of
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TABLE 1 Status of publication volume in the 10 most relevant countries.

Rank Country Documents Citations Total link
strength

1 Spain 71 404 5

2 England 21 1,842 12

3 USA 20 928 8

4 People’s R 13 23 1

China

5 France 8 124 0

6 Ireland 7 462 7

7 New Zealand 6 222 6

8 Sweden 6 98 2

9 Turkey 6 52 0

10 Norway 5 20 1
[ Children
[ Elementary school
[ Middle school

[ High school
[ College
[ PE teachers

35 (26.7%)

18 (13.7%)

10 (7.6%)

FIGURE 3
Research levels of CL in PE.

research accounted for 44 articles, representing 33.6% of the total. In
terms of the application of CL in PE, there is a greater concentration
of research aimed at primary and secondary education, as well as
teacher-centered studies (Figure 3).

4.2 Keyword knowledge graph analysis

Using CiteSpace to perform cluster analysis and centrality
calculation of keywords in the current field (Figure 4), we can see that
the clustering is mainly cantered around “physical education” and
“cooperative learning;” The size of the circles represents the frequency
of appearance of the keywords, and the outermost circle color
represents frequent appearance in recent years. In terms of the
application of CL in PE, it is mostly carried out through the
relationship between teachers and students. Therefore, the centrality
of “teacher” and “student” as keywords reaches 0.03 and 0.25,
respectively, and the centrality of “student” is 0.22 higher than that of
“teacher,” which is consistent with the goal of CL mainly targeting
students for teaching (Li and Lam, 2013). Moreover, as a model, CLis
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also constantly exploring the factors that may affect it. Therefore, the
centrality of “model” and “educational model” as keywords is 0.04 and
0.05, respectively.

In Figure 5, six cluster themes related to research are identified,
which include intrinsic motivation, cooperative learning, motor skills,
self-learning, written expression, and educational models. The
explosive period of keywords in the application of CL in PE was
visually analyzed, and it was found that the keyword “implementation”
had a relatively long duration from 2013 to 2019, lasting for 6 years,
which was a breakthrough in empirical research on the application of
CL in the 21st century. Its impact strength value was 4.08, and it has
had a significant amount of research on the roles and influences of
students and teachers, which has continued from 2020 to 2023.
“Motivation” had a strength value of 2.96 and has positive implications
for intrinsic motivation, behavioral motivation, and student behavior
in the classroom. “Teacher” had a strength value of 2.7, and
“intervention” had a strength value of 1.96. These four main keywords
have continued research possibilities in 2023, and they are related to
COVID-19, different PE teaching modes (Colao et al., 2020), online
CL (Ivone et al., 2020), blended education (Hamzah et al., 2022), etc.
in Figure 6. The use of CL in different scenarios is a challenge and
discovery that needs to be continuously explored in the future.

4.3 Author knowledge graph analysis

Table 2 provides an analysis of the authors, focusing on the top
five authors in terms of publication volume and relevance to the main
topics. It was found that three of the authors are affiliated with
institutions in Spain, with publication volumes of 19, 14, and 5, and
average citation rates of 11.0, 68.9, and 5.0, respectively. Spanish
scholars are leading the way in research related to CL inPE, with
Goodyear, Victoria A. having published 7 articles with an average
citation rate of 74.1. Dyson, Ben from the United States has published
5 articles with an average citation rate of 21.6. This is consistent with
the country ranking in Table 1, where Spanish scholars account for
about half of the total publications. Spanish scholars have conducted
alot of empirical research in this field. It was found that their research
has a significant impact on students’ classroom satisfaction with
teacher CL training and attitudes (Martinez Benito and Sdnchez
Sanchez, 2020). They have also explored to varying degrees the
integration of CL with other sports models, such as PE and game-
based learning models (Chiva-Bartoll et al, 2018; Evangelio
etal., 2021).

4.4 Visualization analysis of literature and
journals

Through the visualization analysis of the knowledge graph of
literature (Figure 7), the size of the circle represents the frequency of
citation of the literature, and the color change indicates the publication
year. Ntoumanis (2001) has the highest citation frequency for a single
paper, which empirically analyzes the perception of movement ability
and the mobilization of students’ intrinsic motivation, emphasizing
their importance in PE classes. According to Dyson et al. (2004), who
are the second most cited literature, they have provided a deeper
understanding of the model of PE. They emphasize that teaching
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should be student-centered in various PE scenarios, rather than being
focused on the teacher. This is also a focus of CL, to empower students
to take the lead and improve their self-directed learning abilities while
engaged in cooperative learning.

As shown in Figure 8, the number of articles on CL in PE is
mainly concentrated in Physical Education and Sport Pedagogy, with
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186

17 articles published, cited 695 times, and an average citation
frequency of 40.9 times, indicating the high quality of the articles. The
analysis found that all of them were empirical analyzes, which studied
the positive effects of CL on enhancing students’ social skills (Silva
et al, 2021a), improving their participation in class, and promoting
the formation of lifelong values while enhancing their sense of
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Keywords Year Strength Begin End
sport 1997 2.31 1997 2004
performance 2009 2.59 2009 2011
professional development 2009 2.37 2009 2014
implementation 2004 2.89 2013 2019
participation 2014 2.19 2014 2016
model 2016 33 2019 2021
teacher 2019 2.7 2019 2023
impact 2017 4.08 2020 2023
motivation 2020 2.96 2020 2023
intervention 2020 1.96 2020 2023
FIGURE 6
Visual analysis of key outbreak words.

Top 10 Keywords with the Strongest Citation Bursts

1997 - 2023

TABLE 2 Analysis of the top 5 authors by number of published articles.

Country Author Documents Citations Average citations
1 Spain Fernandez Rio, Javier 19 210 11.0
2 Spain Casey, Ashley 14 965 68.9
3 England Goodyear, Victoria A 7 519 74.1
4 Spain Rivera Perez, Sergio 5 25 5.0
5 USA Dyson, ben 5 108 21.6

personal responsibility (Luo et al., 2020). Moreover, it has a positive
impact on the use of teaching methods by PE teachers and the
sustainable development of their profession (Guzman and Payd, 2020).

Figure 9 shows that the Journal of Teaching in Physical Education
is the most cited journal source, with a citation frequency of 454 and
a connection strength of 8,673. Physical Education and Sport Pedagogy
is the second most cited, with a frequency of 264 and a connection
strength of 6,097. This is followed by Sport, Education and Society,
Quest, and European Physical Education, with citation frequencies of
187, 147, and 143, and connection strengths of 4,192, 3,598, and 3,389,
respectively. The connection strength can help analyze the degree of
closeness of the journal to this topic.

4.5 Visualization analysis of author and
country cooperation

A visualization analysis was conducted on authors who have
published 2 or more articles together, as shown in Figure 10. It can
be observed that there are roughly 4 clusters with 5 different colors,
and the thickness of the lines represents the strength of the connection
between authors. The larger the circle, the stronger the author’s core
leadership ability in collaborative research, and the collaboration is
mainly led by scholars from Spain.

Visual analysis of collaboration between countries reveals that
there is no clear clustering due to lack of collaboration between
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countries. The top-ranked country in terms of publication output,
Spain, has closer collaboration with Portugal, the United Kingdom,
and the United States, but collaborations with other countries in this
field are relatively scarce. Therefore, future research should expand the
scope of collaboration among countries.

4.6 Timeline graph

In visualization software, a timeline chart (Figure 11) provides a
clearer and more concise understanding of the main research topics in
a specific field during a certain time period. Cluster 0 includes key
themes such as intrinsic motivation, sports, action, and self-directed
learning, which have been continuously researched from 1997 to the
present. In sports teaching, student motivation, whether intrinsic or
extrinsic (Fernandez-Rio et al., 2017), is influenced by factors such as
teachers, methods, and models. Cluster 1 mainly focuses on cooperative
learning models (CL), Teaching Games for Understanding (TGfU)
(Gil-Arias et al., 2020), Jigsaw and Team Games Tournament (TGT)
(Garcia, 2021), PE models, and the development of theories in mixed
or individual models. Cluster 2 is mainly about sports skills, PE,
achievement, and peer-assisted learning. CL has been found to have a
positive impact on students’ skill development and correction,
academic achievement (Ghaith, 2002), and learning in different
projects. Cluster 3 is about self-directed learning, which is related to
the individual development of students in CL. In order to help the team
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Visual knowledge map of the main literature.

achieve better results, students will make their best efforts to complete
their assigned tasks, ultimately resulting in better team performance.
Cluster 5 is similar to Cluster 2, both exploring teaching models in the
field. Cluster 6 mainly focuses on the positive effects of CL classrooms
on students after empirical interventions. The socialization of students,
communication and cooperation between individuals, and the
promotion of personal responsibility all contribute to the development
of their moral level (Yunanda et al., 2018). In addition, new keywords
that emerge from the combination of CL with digital information
technology and artificial intelligence are worth exploring. In summary;,
these major clusters are all based on the expansion and exploration of
“cooperative learning” and “physical education”

5 Discussion

The purpose of this study is to use bibliometric methods to
analyze the knowledge structure of CL in the field of PE. Through
bibliometric analysis, a total of 167 literature references were identified
in this field, coming from 69 publications, 185 institutions in 36
countries, and 380 authors. Bibliometrics, as a quantitative tool and
analysis method, greatly reduces the subjectivity in information
indexing and retrieval, especially when combined with visualization
analysis. This can facilitate the identification of potential collaborators
for scholars or countries in the field of CL. The application of CL in
PE has evolved from simply adapting models to diverse development,
demonstrating the superiority of CL in PE.

5.1 Dynamic trends in CL

According to the results analysis, there are four main parts. Firstly,
in the field, the first three periods (1997-2013) were in the initial
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growth stage, during which CL was just beginning to gain attention.
From 2014 to 2018, CL showed significant growth in PE, attracting
scholars’ attention and being mainly empirical research to verify the
learning environment for students (Chiva-Bartoll et al., 2018) and
explore the impact of CL on PE (Huang et al, 2017; Sanchez-
Hernandez et al., 2018). The reason for this growth is mainly related
to the popularity of social media and online collaboration tools, which
enable multiple people to collaborate on tasks and facilitate interest
and research in CL. In 2016, there were only three papers published,
which may not be the peak period for CL research in PE, leading to
relatively few researchers publishing relevant papers.

From 2019 to 2023, there is a rapid growth period mainly related
to online education and distance learning. With the outbreak of
COVID-19, many schools or institutions were forced to switch to
online education, promoting research and exploration of online
learning and cooperation (Yoo et al., 2021). At the same time, the
development and breakthrough of emerging scientific technologies
and new methods and tools continue to emerge, stimulating more
research interests. For example, exploring teaching using different
factors and combining computer information and communication
technology such as artificial intelligence (Zhou et al., 2023b).

5.2 Information on the value of CL

Perform visual clustering on the second set of keywords, focusing
on six clustered topics related to intrinsic motivation, cooperative
learning, motor, self-directed learning, influence, and
educational models.

In PE teaching environment, students” intrinsic motivation is
influenced more by teachers and peers. CL can help students improve
their learning enthusiasm, establish a good sports atmosphere, and

actively participate in activities (Liu and Lipowski, 2021). CL is also
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