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Message from the Editor,

I am very pleased to inform you that we have published the first issue in 2026. As an editor of
International Online Journal of Primary Education (IOJPE), this issue is the success of our authors,
very valuable reviewers who undertook the rigorous peer review of the manuscripts, and those of the
editorial board who devoted their valuable time through the review process. In this respect, | would
like to thank to all reviewers, researchers and the editorial board members. The articles should be
original, unpublished, and not in consideration for publication elsewhere at the time of submission to
International Online Journal of Primary Education (IOJPE). For any suggestions and comments on
IOJPE, please do not hesitate to send me e-mail. The countries of the authors contributed to this issue

(in alphabetical order): Taiwan and Turkiye.

Prof. Dr. Nergiiz BULUT SERIN
Editor in Chief
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Abstract

In Vietnam, content and language integrated learning (CLIL) has been introduced as an innovative approach to
simultaneously develop elementary students’ language skills and academic subject knowledge. This study aims to investigate
elementary teachers’ knowledge, experiences, and perspectives on CLIL implementation in Vietham. Employing a mixed-
methods design, this study administered a questionnaire comprising 20 five-point Likert-scale items to 100 teachers in the
pilot phase and 183 teachers in the main phase, and conducted individual interviews with six teachers using nine open-ended
questions. The findings reveal that although teachers possessed basic insights, relevant experience, and positive perspectives
on CLIL (with mean scores exceeding 3.6), they faced several challenges related to professional development, collaboration
and administrative support, and disparities in students’ language proficiency. In addition, teachers’ knowledge and
experience were positively associated with their perspectives on CLIL (r = .68, p < .001; r = .52, p < .001, respectively),
with knowledge emerging as a significant predictor (8 = .62, p < .001), and a positive trend was observed between teachers’
language proficiency and their attitudes toward CLIL. Based on the participants’ responses, this study proposes several
suggestions concerning training programmes, cooperation, and administrative support to enhance the effectiveness of CLIL
implementation in Vietnamese elementary schools.

Keywords: Bilingual education, CLIL implementation, primary school, teacher, Vietnam.

INTRODUCTION

In today’s interconnected and globalized world, being multilingual and having strong subject
knowledge have become increasingly important, as they enable individuals to work successfully in
specific fields using an additional or foreign language (Kovacikova & Luprichova, 2023; Mim, 2023).
To enhance citizens’ multilingual competencies and subject knowledge, many countries, including
Vietnam, have implemented bilingual education as a prominent initiative (Do, 2020; Nguyen et al.,
2023; Nguyen & Nguyen, 2024). Accordingly, various approaches, such as English immersion
programmes, English as a medium of instruction, and content and language integrated learning
(CLIL), have been promoted in many educational contexts (Chen, 2023; Kao, 2022). Among these
initiatives, CLIL, which marks a fundamental change in language education, has been widely adopted
to simultaneously develop students’ content knowledge and language competencies (Kao, 2022;
Kovacikova & Luprichova, 2023).

In CLIL implementation, teachers are the main agents as their subject knowledge and teaching skills
directly impact the learning process and outcomes of students. In addition, as teachers engage directly
with the realities of classroom practices, they gain an in-depth understanding of both the advantages
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and challenges associated with CLIL implementation (Szczesniak & Luna, 2022). Accordingly, the
success and sustainability of CLIL implementation heavily rely on teachers’ expertise. Therefore,
investigating their knowledge, experiences, and perspectives, as well as the factors that influence their
expertise in CLIL, is significantly essential to propose suitable recommendations, thereby enhancing
the effectiveness of CLIL.

There has been growing international interest in research on teachers’ knowledge, perceptions, and
experiences with CLIL implementation in elementary schools (Campillo et al., 2019; Szczesniak &
Luna, 2022). However, most of these studies have been conducted in European and American
countries, with limited attention to Asian contexts (Chen, 2023; Kao, 2022). In Vietnam, several
studies have examined CLIL implementation (Do, 2020; Nguyen et al., 2023; Nguyen & Nguyen,
2024). However, they have primarily focused on teachers’ expertise across various educational levels,
without specifically addressing the elementary level. At this stage, students are in a critical period of
simultaneous cognitive, linguistic, and conceptual development, making them particularly sensitive to
instructional design in bilingual contexts (Campillo-Ferrer et al., 2020; Coyle et al., 2010; Rutgers et
al., 2020). In addition, they are still developing foundational academic concepts alongside emergent
literacy skills in both their first and additional languages (Coyle et al., 2010; Rutgers et al., 2020).
Consequently, CLIL implementation at the elementary level places greater demands on teachers’
expertise, particularly their capacities to scaffold language, mediate meaning, and prevent conceptual
misunderstandings (Banegas et al., 2024; Doiz & Lasagabaster, 2017; Karimi et al., 2017;
Kovacikova & Luprichova, 2023; Pérez Cafiado, 2016; Szczesniak & Luna, 2022). This highlights a
clear need for further investigation. To address the above gaps, this present study explores teachers’
knowledge, experiences, and perspectives, as well as which factors affect their expertise in CLIL
implementation in elementary schools in Vietham. Based on the findings, possible practices were
proposed to contribute to the success of CLIL implementation in Vietnamese elementary schools.

To achieve the research objectives, this study is grounded in the theoretical framework of CLIL,
which conceptualizes learning as the simultaneous development of subject knowledge and additional
language proficiency through instruction that integrates content and language objectives (Coyle et al.,
2010). Following Coyle’s (2007) 4Cs framework, CLIL brings together content, communication,
cognition, and culture, highlighting that meaningful content learning should be accompanied by
purposeful language use and cognitively engaging tasks. CLIL is further informed by constructivist
and mediated learning accounts of classroom interaction, where language functions not only as a
means of communication but also as a key resource for conceptual development (Coyle et al., 2010).
Accordingly, classroom strategies, such as adapted input, visual mediation, and teacher revoicing, are
best understood as temporary scaffolds that maintain disciplinary demand while enabling students to
progressively appropriate academic language, rather than as simplifications that dilute content rigor
(Gibbons, 2015). In this framework, teachers’ knowledge, experiences, and perspectives become
pivotal in shaping the effectiveness of CLIL implementation.

Literature Review

Content Language Integrated Learning in Elementary Schools

Although numerous definitions of CLIL have emerged, they all share a common emphasis on its dual
nature, which simultaneously combines teaching both subject content and a foreign language (Coyle
& Mars, 2010; Karimi et al., 2017). This approach allows students to learn subjects using the target
language, which enhances their understanding of academic content and language skills. This is
because CLIL requires students to use the target language to analyze and communicate the learning
materials and complete tasks relevant to real-life situations (Banegas et al., 2024; Karimi et al., 2017).
The significant benefits of CLIL for elementary students have been highlighted in numerous existing
studies. Above all, CLIL not only develops students’ language abilities but also helps them connect
their language skills with content knowledge in a practical way (Garcia, 2011; McDougald, 2015).
This approach often utilizes the 4Cs model, including content, cognition, communication, culture, to
ensure that language learning occurs contextually and balances academic content comprehension with
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broader cultural awareness (Coyle, 2007; Coyle et al., 2010). Consequently, it contributes to students’
intercultural skills development, given that content learning often involves cross-cultural perspectives
critical in today’s global world (Garcia, 2011).

Second, CLIL boosts students’ motivation and engagement to learn the language, as they can directly
see the application of language in practical situations (Banegas et al., 2024; Karimi et al., 2017;
McDougald, 2015). Through this approach, students see a direct connection between language
proficiency and academic content understanding, increasing their interest in learning. CLIL also
develops students’ cognitive skills, as it encourages deeper thinking about complex concepts that
involve both language and academic content (Coyle & Mars, 2010; McDougald, 2015). Furthermore,
CLIL prepares students to face increasingly complex global challenges, equipping them with
transferable skills essential in a multilingual and multicultural world (Garcia, 2011).

Although there are numerous considerable benefits CLIL could bring, its implementation has faced a
wave of criticism. A major concern is the absence of a well-defined framework, which frequently
leads to misinterpretation of its essential features by key stakeholders (Cenoz et al., 2014). While
some educators have appreciated that CLIL is flexible and adaptable to various educational settings,
others have argued that this same lack of clarity makes it difficult to properly implement CLIL (Cenoz
et al., 2014; Szczesniak & Luna, 2022).

Challenges teachers have faced in CLIL implementation in elementary schools

In CLIL implementation, teachers play a key role as main agents who experience the realities of
classroom practices, they gain an in-depth understanding of both the advantages and challenges (Doiz
& Lasagabaster, 2017). In other words, the success and sustainability of CLIL implementation heavily
rely on teachers’ professional knowledge, skills, and perspectives. Consequently, numerous studies
have been conducted to investigate elementary teachers’ expertise regarding CLIL implementation
(Szczesniak & Luna, 2022).

Although the advantages of CLIL have been clearly demonstrated, various challenges exist in its
implementation (Pérez Cafiado, 2018a). The most significant challenge lies in teachers’ insufficient
professional knowledge. Specifically, a significant number of teachers lacked familiarity with CLIL
and only had a general or unclear understanding of what it entails (Savic, 2010; McDougald, 2015;
Szczesniak & Luna, 2022). When teachers possess limited knowledge of how to implement CLIL
effectively, they undermine its effectiveness (Pérez Cafiado, 2018a). Furthermore, their insufficient
methodological expertise may lead to their misconceptions of CLIL, ultimately hindering its
successful implementation in actual classrooms (Barrios & Milla Lara, 2020).

The second challenge relates to inadequate professional training programs (Barrios & Milla Lara,
2020; Campillo et al., 2019; Chen, 2023). In fact, existing in-service training programs have been
criticized as inadequate or misaligned with teachers’ practical needs (Barrios & Milla Lara, 2020). In
addition, professional development opportunities are limited for teachers (Custodio Espinar & Garcia
Ramos, 2020), which resulted in a lack of qualified teachers (Pérez Cafiado, 2016). These findings
highlight the need for effective training programs to ensure teachers understand and implement CLIL
effectively (Milla Lara & Casas Pedrosa, 2018).

On the other hand, teacher collaboration in teaching CLIL represents another considerable challenge.
Many studies have indicated a lack of collaboration among teachers (Moreno de Diezmas, 2019;
Szczesniak & Luna, 2022). One reason is that legislation in many schools does not facilitate timetable
coordination, leaving teachers to manage the organization on their own (Barrios & Milla Lara, 2020).
This has led to criticism of school administrators and education authorities for failing to provide
adequate support to CLIL teachers (Pavon Vazquez & Méndez Garcia, 2017).

In terms of students, while CLIL has positively influenced their language competencies, learning
motivation, self-confidence, intercultural awareness, and cognitive abilities (Garcia, 2011,
McDougald, 2015; Milla Lara & Casas Pedrosa, 2018), a significant number of students risk falling
behind, primarily due to their limited language proficiency (Romo Escudero & Duran-Martinez, 2019;
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Chen, 2023). In other words, learning diversity has not received sufficient attention (Duran-Martinez
& Beltran-Llavador, 2020). If these issues are not addressed, they may undermine the goal of
providing equal learning opportunities for all students (Garcia, 2011; Szczesniak & Luna, 2022).

To summarize, existing studies have reported major challenges that teachers face in CLIL
implementation, including insufficient subject knowledge, limited practical experiences, weak
collaboration among teachers, lack of administrative support, and students’ low language proficiency.
As a result, many teachers feel unprepared to teach CLIL (McDougald, 2015; Chen, 2023). However,
most of these studies focus on European and American countries like Colombia or Spain, where
English is taught as a foreign language, and thus offer limited insights into Asian contexts like
Vietnam, where recent curriculum reforms have emphasized bilingual education at the elementary
level (Do, 2020; Nguyen et al., 2023; Nguyen & Nguyen, 2024).

In Vietnam, CLIL remains in its early stages and faces major obstacles, including insufficient training
programs, policy support, administrative support, and collaboration (Nguyen et al., 2023; Nguyen &
Nguyen, 2024). To address these gaps, this study first aims to investigate teachers’ knowledge,
practical experiences, and perspectives on CLIL in Vietnamese elementary schools, with the goal of
identifying strengths to sustain and challenges to overcome by proposing possible solutions.

Factors influencing teachers’ perspectives on CLIL implementation

The successful implementation of CLIL is directly linked to teachers’ knowledge, experiences, and
perspectives (Doiz & Lasagabaster, 2017; Szczesniak & Luna, 2022). Existing studies have indicated
that teachers’ knowledge of CLIL principles and methodologies is foundational to their perceptions of
its practicality and effectiveness in the actual classrooms (Cenoz et al., 2014; Lasagabaster & Sierra,
2010; Rutgers et al., 2020).

Accordingly, teachers who possessed a thorough understanding of CLIL, such as its dual-focused
approach on both language and content learning, tended to perceive it as an opportunity to enhance
student language proficiency and subject knowledge (Rutgers et al., 2020), and held more positive
attitudes toward its implementation (Cenoz et al., 2014). Conversely, those with limited or only basic
knowledge viewed it as a daunting challenge (Rutgers et al., 2020), leading to doubt and hesitation
that hindered their willingness to adopt CLIL practices (Lasagabaster & Sierra, 2010). These findings
underscore the need for adequate training programmes that equip teachers with both theoretical and
practical knowledge.

Another factor found to contribute to teachers’ differing perceptions of CLIL is their teaching
experiences. Pérez Cafiado (2018b), Duran-Martinez et al. (2020), and Campillo-Ferrer et al. (2020)
revealed significant contrasts between experienced and novice teachers in their perspectives on CLIL
implementation. The former expressed more positive perspectives across various aspects of CLIL
implementation, while the latter often demonstrated more cautious or critical views (Pérez Cafiado,
2018b). Second, these teachers were more aware of the difficulties associated with CLIL and
emphasized the value of collaboration for successful implementation. They also appreciated language
assistants more fully and employed various tools to evaluate student learning (Duran-Martinez et al.,
2020; Campillo-Ferrer et al., 2020). These practical experiences, whether positive or negative,
significantly affect their perception of CLIL and their willingness to adopt it in their classrooms.

Language proficiency also plays a crucial role in shaping teachers’ perceptions of CLIL
implementation. Lasagabaster & Sierra (2010) and Pérez Cafiado (2018b) demonstrated a clear
correlation between higher language proficiency and more favorable attitudes toward the CLIL
initiative, as greater proficiency enhances teachers’ confidence in delivering content through a foreign
language. In contrast, insufficient language proficiency can lead to increased anxiety and hesitation,
limiting teachers’ willingness to fully embrace CLIL methodologies (Coyle et al., 2010; Lasagabaster
& Sierra, 2010). These findings collectively underscore the importance of supporting teachers’
language development to encourage positive perspectives on CLIL implementation.
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Overall, international literature has identified three key factors shaping teachers’ perspectives on
CLIL implementation: knowledge, teaching experiences, and language proficiency. However, most
existing studies focus on teachers in European and American countries, with little attention to those in
Asian contexts, including Vietnam. While this boy of research is valuable, its transferability to Asian
contexts is not straightforward because CLIL in Asia is often embedded in rapid bilingual policy
initiatives and uneven system readiness, which can shape classroom language practices and teachers’
orientations to CLIL (Chen, 2023; Kao, 2022). In Vietnam, recent studies have suggested that CLIL
remains at an early stage and is marked by tensions between policy aspirations and school-level
capacity, particularly regarding teacher expertise, collaboration, and institutional support (Do, 2020;
Nguyen et al., 2023; Nguyen & Nguyen, 2024). Importantly, despite the pedagogical sensitivity of the
elementary phase, when students develop foundational concepts alongside emergent additional-
language literacy (Coyle et al., 2010; Rutgers et al., 2020), Vietnam-based CLIL research has
primarily focused on education in general (Do, 2020; Nguyen et al., 2023; Nguyen & Nguyen, 2024),
without paying attention to this elementary education level. In addition, prior studies have seldom
explored teacher expertise through an integrated approach that simultaneously considers teachers’
knowledge, experiences, and perceptions, as well as the contextual conditions that enable or constrain
CLIL implementation (Coyle et al., 2010; Pérez Cafado, 2016; Rutgers et al., 2020).

To address the gaps above, the second aim of this study is to examine how teacher-related factors
influence teachers’ views on CLIL implementation in Vietnamese elementary schools in Ho Chi Minh
City. In doing so, the study aims to refine what teacher expertise entails for CLIL in Vietnamese
elementary schools and to offer evidence to inform more context-responsive professional
development and support mechanisms. The three following questions are proposed to respond to the
two main objectives of this study:

1. What levels of knowledge, experiences, perspectives, collaboration, and administrative
support in CLIL implementation do elementary teachers report?

2. What are the relationships between teachers’ knowledge and experiences and their
perspectives on CLIL?

3. Is there any significant difference in teachers’ perspectives on CLIL across groups with
different levels of language proficiency?

METHOD

Research Procedures

This study was carried out over six months, from September 2024 to February 2025. To gain a holistic
understanding of Vietnamese elementary teachers’ expertise in CLIL implementation, a
mixed-methods design was employed (Cohen et al., 2018). Quantitative data was collected through an
online questionnaire due to the wide distribution of the target population across Ho Chi Minh City, a
metropolitan area in Vietnam where many school systems have implemented bilingual education
programs (HCMC DET, 2017). Meanwhile, qualitative data was obtained from semi-structured
interviews.

To explore Vietnamese primary teachers’ knowledge, perspectives, and experiences in CLIL, this
study was conducted according to the following steps:

Step 1: Review international literature to select a suitable data collection instrument.

Step 2: Revise the instrument and conduct a pilot study to check the validity and reliability of
the instrument in the Vietnamese context.

Step 3: Conduct the formal study to collect the essential data.

Participants
In the pilot study, four experts were invited to assess the content validity of the instrument. These
included one expert in English education, one in bilingual education, and two CLIL teachers with
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more than five years of teaching experiences. Regarding teachers as the primary participants, the
study employed a non-probability purposive criterion-based sampling approach (Creswell & Clark,
2018). Inclusion criteria were: (1) being an elementary teacher, and (2) currently teaching content
subjects in English (CLIL/ bilingual programs). Invitations were distributed via email. Regarding the
construct validity and internal reliability, a sample of 200 elementary teachers meeting the criteria was
invited. Of these, 100 teachers responded, making up 50% of the total invited participants.

In the formal study, to clarify the current situation of CLIL implementation in elementary schools in
Ho Chi Minh City, the researchers invited 237 elementary teachers. Notably, 100 participants taking
part in the pilot study were not invited in this formal round. A total of 183 teachers responded,
accounting for 77.22% of the total number of invites. Participants’ information was kept confidential
and used solely for the purposes of this study. Their demographics are presented in Table 1.

Table 1. Participants’ demographics.

Characteristics Pilot study Formal study
Experts Teachers Teachers

n % n % n %
Gender
Female 3 75% 63 63% 146 79.8%
Male 1 25% 37 37% 37 20.2%
Not mentioned 0 0% 0 0% 0 0%
Background education
Bachelor’s degree 1 25% 84 84% 143 78.1%
Master’s degree 1 25% 16 16% 37 20.2%
Doctoral degree 2 50% 0 0% 3 1.6%
English proficiency
Beginner 0 0% 2 2% 5 2.7%
Pre-intermediate 0 0% 17 17% 17 9.3%
Intermediate 1 25% 59 59% 117 63.9%
Advanced 3 75% 22 22% 44 24%
Teaching experiences
Below 2 years 0 0% 27 27% 26 14.2%
From 2 to 5 years 0 0% 24 24% 41 22.4%
Above 5 years, 2 26% 26 64% 48 26.2%
below 10 years
Above 10 years 0 23% 23 23% 68 37.2%

In the formal study group, the proportion of female teachers was 79.8%, nearly four times that of male
teachers (20.2%). This is consistent with the gender composition in Vietnamese elementary schools
(Trinh, 2023). Second, 78.1% of the teachers had a bachelor’s degree, 20.2% had a master’s degree,
and only 1.6% held a doctoral degree. In terms of English proficiency, most teachers were at the
intermediate level (63.9%), followed by 24% at the advanced level, 9.3% at the pre-intermediate
level, and only 2.7% at the beginner level. In addition, 37.2% of teachers had over 10 years of
experience, followed by 26.2% with 5 to 10 years, 22.4% with 2 to 5 years, and 14.2% with less than
2 years. This indicates a more experienced sample, which may contribute to greater reliability and
depth in the study’s findings.

Table 2. The interviewees’ demographics.

No. Pseudo Gender Background education Teacher type English proficiency  Teaching experiences

1 Ai Female  Bachelor’s degree Subject Intermediate 7 years
2 Bao Male Bachelor’s degree Subject Advanced 9 years
3 Cong Male Master’s degree English Advanced 11 years
4 Diep Female  Bachelor’s degree Subject Intermediate 7 years
5 Dung Female  Master’s degree English Advanced 8 years
6 Huy Male Bachelor’s degree Subject Intermediate 6 years

Furthermore, to minimize bias from self-reported surveys, six participants from the formal study
group were invited to participate in interviews to obtain qualitative insights. Each interview lasted
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about 30 minutes and was audio-recorded with the participant’s consent. Table 2 presents the
interviewees’ information.

Data Collection Instrument

The CLIL Questionnaire

To explore Vietnamese primary teachers’ knowledge, perspectives, and experiences in CLIL, items
from McDougald’s (2015) CLIL questionnaire were adapted and revised. This questionnaire included
20 items addressing four categories: CLIL knowledge, CLIL experiences, perspectives on CLIL with
elementary students, and cooperation and administrative support in CLIL. Responses for these items
were rated using a Likert scale ranging from “1 = strongly disagree” to “5 = strongly agree”.

In the pilot study, because the initial questionnaire was developed in English, it was first translated
into Vietnamese. The translated version was then back-translated into English to verify the accuracy
of the original content by two experts in English and bilingual education. The Vietnamese version
continued to be checked by the four experts. Finally, three items from the CLIL knowledge domain
and three items from the CLIL experiences domain were revised, while the remaining items were
approved.

Table 3. Exploratory factor analysis of the CLIL questionnaire in the Vietnamese context.

Factors Items 1 2 3 4 Percentage of variance
CLIL knowledge CK_ 1 .801 18. 794%
CK_2 754
CK_3 792
CK_ 4 .804
CLIL experiences CE_1 .853 18.405%
CE_2 .861
CE_3 .872
CE_4 .678
CLIL perspectives CS_1 .647 18.001%
Cs 2 .852
CS_3 776
CS_4 .604
CS_ 5 .735
CS_6 .730
Cooperation and CAS_1 .618 16.361%
administrative CAS_2 .662
support in CLIL CAS_3 .750
CAS_4 775
CAS_5 741
CAS_6 714

After that, to examine the validity and reliability of the questionnaire in the Vietnamese context, the
survey was piloted with 100 teachers. The EFA analysis revealed four dimensions that aligned closely
with the dimensions initially proposed by the authors and experts (see Table 3), while each category
demonstrated good internal consistency with Cronbach’s Alpha from .865 to .898 (Creswell & Clark,
2018) (see Table 4). These results prove that the questionnaire is valid and reliable in the Vietnamese
context.

Table 4. Internal reliability of the CLIL questionnaire in the Vietnamese context.

Categories Nitems Cronbach’s o Sample item
I have sufficient knowledge and skills in CLIL

CLIL knowledge 4 .894 . .
implementation.

CLIL experiences 4 .875 I have already taught content areas in English.

CLIL perspectives 6 898 CITI L helps el_ementary students develop their language
skills and subject knowledge.

Cooperation and administrative I have helped subject teachers teach subject content

. 6 .865 .
support in CLIL through English.
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The Interview Questions

To collect in-depth insights into teachers’ knowledge, experiences, perspectives, and the collaboration
and administrative support they received during CLIL implementation, semi-structured interviews
were conducted. Accordingly, the participants were asked seven questions, as presented in Table 5.

Table 5. Guiding for interview questions.

Categories Interview questions
1. In your opinion, what is CLIL?
CLIL knowledge 2. How is it related to or different from other language teaching methods?
3. What kind of training did you receive before teaching CLIL lessons?
CLIL experiences 4. What strategies do you use in your CLIL lessons?
5. What difficulties do you encounter in teaching CLIL lessons?
6. How do you think CLIL benefits elementary students?
7. What challenges do they typically face in CLIL lessons?
8. How do your knowledge and experiences in CLIL affect your thinking and
teaching practices?
Cooperation and administrative 9. What kinds of cooperation and administrative support do you receive when
support in CLIL implementing CLIL in your school?

CLIL perspectives

Data Analysis

For Likert scale questions, they were analyzed with mathematical statistical methods through SPSS
software. First, the means (M) and standard deviations (SD) were calculated to determine the levels of
teachers’ knowledge, experiences, perspectives, cooperation, and administrative support in CLIL
implementation. Second, Pearson correlation and multiple regression were analyzed to examine the
relationship between teachers’ knowledge and experiences and their views on CLIL. Finally, a
one-way ANOVA was conducted to explore the differences in teachers’ perspectives on CLIL across
three English proficiency groups: low, intermediate, and advanced.

The data from interviews were analyzed using Merriam’s (2009) deductive coding process to identify
findings in four domains: (1) CLIL knowledge, (2) CLIL experiences, (3) perspectives on CLIL, and
(4) collaboration and administrative support. The analysis process began with identifying relevant
data and was followed by organizing the data into categories and themes. Table 6 summarizes the
interview-data coding scheme.

Table 6. Coding scheme.

Evidence Codes Categories Themes
“CLIL is a learning orientation that integrates the learning Learning subjects  Basic Basic insights
of academic subjects with a language different from the through foreign insights

learners’ mother tongue” (Diep). language

“It emphasizes students’ development in both language and  Dual

subject knowledge” (Huy). development

“... mainly introduced what CLIL is and its benefits for Theoretical Workshop Relevant experiences
elementary students but lacked guidance on how to actually  insights participation

implement it in the actual classroom” (Bao).

“These sessions did not provide any model lessons or Insufficient

examples of integrated teaching practices,...” (Huy). practice

“I often use simplified language combined with visual Instructional Individual

support to help my students understand the lesson more strategies adaptation

easily” (Ai).

“... Actually, we do not receive any specific guidelines or Individual

suggestions on how to teach CLIL. Therefore, each of us interpretation

teaches primarily based on our own thoughts and
experiences” (Dung).

“CLIL effectively integrates English with subject Dual Positive Mixed perspectives
knowledge, enriching students’ vocabulary and broadening ~ development perspectives

their understanding of the subject...” (Cong).

“In CLIL lessons, students become more active because Active learning

they need to interact, think, and use English to learn the
subject” (Bao).
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Table 6 (Continued). Coding scheme.
Evidence Codes Categories Themes
“...those with higher English proficiency often support Collaboration
peers with lower proficiency” (Cong).
“... In fact, we can clearly see that students with higher Suitable for Low-
English proficiency learn better in our bilingual lessons” intermediate - proficiency
(Diep). level students students are
“In my class, I see that it is difficult for students with lower Left behind left behind
English proficiency to understand my lessons” (Huy).
“In fact, my colleagues never actively offer to help me. I Limited Limited Limited collaboration
always have to ask them” (Dung). collaboration collaboration  and support
“... and sometimes it depends on who you are working Person-dependent
with” (Diep). collaboration
“There are no official policies or clear guidelines, no Self-reliance Limited
scheduled meetings, and most of the time, we just try to support
figure things out on our own” (Bao).
“My school assigned me to teach Science in English. This Unqualified
arrangement was inappropriate because | am an English teachers

teacher and | do not have enough knowledge in natural
science to teach the subject effectively” (Cong).

RESULTS

Teachers’ Expertise in CLIL Implementation in Elementary Schools

Levels of Teachers’ Expertise in CLIL Implementation in Elementary Schools

To identify the levels of teachers’ knowledge, experiences, perspectives, collaboration, and
administrative support in CLIL implementation in elementary schools, descriptive statistics were
used. The results were presented in Table 7.

Table 7. Teachers’ expertise in CLIL implementation in elementary schools.

Categories Sample item Mean Std.Dev.
I can explain how CLIL is related to and differs from other

CLIL knowledge language and content learning approaches. 3.9467 6176
CLIL experiences I have designed lessons integrating content and language. 3.6038 .8669
CLIL perspectives CLIL is only suitable for intermediate students of English. 3.9126 .6678
Cooperation and administrative | am fully supported by the administration on CLIL

- - ! 3.9126 .6678
support in CLIL implementation.

Generally, elementary teachers possessed high levels of knowledge, experience, positive perspectives,
collaboration, and administrative support in teaching CLIL, with all mean scores above 3.6. Most
participants self-reported that they have essential knowledge and skills related to CLIL (M = 3.967,
SD = .7405). In terms of experiences, teachers reported that they had positive experiences in teaching
certain subjects in English (M = 3.738, SD = 1.1227). Specifically, 36.8% taught foreign languages,
followed by Mathematics (23.9%) and Natural Sciences (17.5%). The remaining participants taught
other subjects, such as Arts, Information Technology, and Physical Education, in smaller proportions.
Furthermore, teachers had opportunities to participate in CLIL workshops (M =3.705, SD = .9495),
and they already applied specific instructional strategies in their CLIL lessons (Mean = 3.6038,
SD = .8669).

Regarding teachers’ perspectives on CLIL, the findings indicated that they considered CLIL suitable
for elementary students (M = 3.88, SD = .88). Specifically, teachers agreed that CLIL supports the
development of language skills and subject knowledge (M = 3.75, SD = .91). However, they also
viewed CLIL as most appropriate for students with intermediate English proficiency (M = 3.88,
SD =.91). During CLIL implementation, the participants reported receiving administrative support
and cooperation to a relatively high extent (M = 3.91, SD = .67).
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Teachers’ In-depth Insights and Actual Experiences with CLIL Implementation in Elementary Schools
To explore participants’ insights into CLIL implementation in elementary schools, semi-structured
interviews were conducted with six teachers. The findings were organized into four primary themes:
(1) basic insights, (2) relevant experiences, (3) mixed perspectives, and (4) limited cooperation and
administrative support.

First, the interview findings indicated that all six teachers viewed CLIL as learning subject content
through a foreign language. For example, Diep stated, “CLIL is a learning orientation that integrates
the learning of academic subjects with a language different from the learners’ mother tongue.”
Teachers also recognized CLIL as an innovative approach that aims to develop both language and
subject knowledge simultaneously. As Huy noted, “it supports students’ development in both
language and subject knowledge.” Their understanding aligns with the definition by Coyle & Marsh
(2010) and Garcia (2011), who described CLIL as an educational approach that integrates subject
teaching with foreign language learning to simultaneously foster students’ language skills and subject
knowledge.

In terms of teachers’ actual experiences, although they had some opportunities to participate in CLIL
workshops, they reported that the number of workshops was limited, and they primarily focused on
theoretical insights rather than practical ones. According to Bao, these workshops “mainly introduced
what CLIL is and its benefits for elementary students but lacked guidance on how to actually
implement it in the actual classroom.” Huy complemented that “These sessions did not provide any
model lessons or examples of integrated teaching practices, which made it hard for us to visualize
how to incorporate CLIL into our classrooms.”

In fact, teachers have already applied specific instructional strategies in their CLIL classrooms. For
instance, when teaching Science in English to fourth graders, Ai used simplified language and visual
aids. In a lesson on the water cycle, instead of using complex terms such as “evaporation,”
“condensation,” and “precipitation,” she used expressions like “water goes up,” “water turns into a
cloud,” and “water falls down as rain.” To support students’ understanding, she displayed a large,
colorful diagram of the water cycle and used arrows and icons to show how water moves through each
stage. She also pointed to each part while speaking, helping students connect the visuals with the
simplified English phrases. However, such simplification of academic language may potentially lead
to scientific misconceptions among students if not carefully scaffolded (Belobrovy & Nygard Larsson,
2020). While using expressions like “water goes up” can facilitate immediate linguistic
comprehension, it may blur key mechanisms, such as phase change and condensation, and thereby
contribute to incomplete or inaccurate concept formation (Joyce et al., 2008). This risk is particularly
salient in CLIL contexts, where learners simultaneously negotiate new content knowledge and an
additional language (Huang, 2020; Piacentini, 2021). Therefore, simplification should be treated as an
entry point rather than an endpoint in instruction. To mitigate misconceptions, teachers should
systematically bridge everyday expressions to canonical scientific terminology through explicit
scaffolding strategies, such as gradual revoicing and the parallel use of everyday and scientific
language (Belobrovy & Nygard Larsson, 2020). Such strategies help preserve conceptual precision
while maintaining linguistic comprehension.

Although these practical strategies suggest that teachers made efforts to incorporate CLIL into their
teaching, they still tended to rely on personal interpretation and adaptation due to a lack of specific
guidance. “... Actually, we do not receive any specific guidelines or suggestions for implementing
CLIL. Therefore, each of us teaches primarily based on our own thoughts and experiences” (Dung).
Consequently, CLIL implementation remained inconsistent and may not have fully aligned with the
intended pedagogical principles (Barrios & Milla Lara, 2020).

The findings also revealed that teachers held mixed perspectives on CLIL implementation with
elementary students, with some viewing it as a double-edged sword. On the one hand, the participants
highlighted several benefits for young learners. Cong noted that “CLIL effectively integrates English
with subject knowledge, enriching students’ vocabulary and broadening their understanding of the
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subject and the world around them.” Bao also highlighted the authenticity of CLIL, stating that
“CLIL’s alignment with real-life situations makes students’ learning more familiar and meaningful.”
In addition, it was observed that “In CLIL lessons, students become more active because they need to
interact, think, and use English to learn the subject” (Bao). Teachers further noted that higher-
proficiency students often supported their peers, fostering a collaborative classroom atmosphere
(Cong, Ai). Overall, these findings, consistent with McDougald (2015), reflect teachers’ belief that
CLIL can be applied across all age groups and is not limited to a specific educational level.

On the other hand, some teachers recognized that CLIL can exacerbate educational inequity. They
viewed CLIL as more suitable for students with higher language proficiency and noted that it can
leave lower-proficiency students behind. “In fact, we can clearly see that students with higher English
proficiency learn better in our bilingual lessons” (Diep). Meanwhile, students with lower English
proficiency often struggled to keep up with lessons, which reduced engagement and limited their
understanding of subject content (Ai, Duyen, & Huy). Such challenges may result in some students
being left behind. This concern is consistent with Romo Escudero and Duran-Martinez (2019) and
Chen (2023), who noted that without adequate linguistic support, CLIL can widen achievement gaps
between students with different language abilities.

During CLIL implementation, although teachers received some cooperation and administrative
support, these were still limited. According to Diep, collaboration often depends on personal
relationships rather than a systematic approach within the school. She noted, “We only receive
support from English teachers when we actively ask for it, and sometimes it depends on who you are
working with.” Bao further shared that although the school leaders were generally supportive by
providing some reference books on teaching Math and Science in English, “There are no official
policies or clear guidelines, no scheduled meetings, and most of the time, we just try to figure things
out on our own. Additionally, the participants also noted the assignment of unqualified CLIL teachers,
resulting in inconsistent teaching quality. Cong further shared his case, “My school assigned me to
teach Science in English. This arrangement was inappropriate because | am an English teacher and |
do not have enough knowledge in natural science to teach the subject effectively.”

The Relationships between Teachers’ Knowledge, Experiences, and Perspectives on CLIL
Pearson correlation and multiple regression were analyzed (see Table 8 and Table 9) to examine the
relationship between teachers’ knowledge and experiences and their views on CLIL.

Table 8. The correlations between teachers’” knowledge, experiences, and perspectives on CLIL.

Factors CLIL knowledge  CLIL experiences CLIL perspectives
CLIL knowledge 1 .706™ 678"

CLIL experiences 1 520"

CLIL 1

perspectives
Note: ** = p < .01.

Table 9. The predictors of teachers’ perspectives on CLIL.

Factors Predictors B SE b B R? AR? F (sig)

CLIL CLIL knowledge 671 .083 .621 463 .463 77.637 ***

perspectives  CLIL experiences .062 .059 .081
Note: B: unstandardized coefficients B; SE b: unstandardized coefficients std. error, §: standardized coefficients beta, R?: R
square, A R?: Adjusted R square. *** = p < ,001.

Prior to conducting the multiple regression analysis, key statistical assumptions are examined.
Linearity is assessed using scatterplots of standardized residuals against predicted values, indicating
an approximately linear relationship (Field, 2018). Independence of errors is supported by the
Durbin-Watson statistic (DW = 1.55), which falls within the commonly accepted range suggesting
minimal autocorrelation (Field, 2018). Multicollinearity is not a concern, as tolerance values are .50
and VIF values are 1.996, well within recommended cutoffs (Field, 2018). Examination of
standardized residuals suggests approximate normality, with residuals centered around zero (M = .00,
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SD = .99), and the residuals-versus-predicted plot does not indicate problematic heteroscedasticity
(Field, 2018). Potential outliers are screened using standardized residuals, with no evidence of
extreme values beyond commonly used thresholds (|z| > 3.29) (Field, 2018). Overall, the assumptions
for multiple regression are adequately met.

The regression analysis reveals positive relationships between teachers’ knowledge and experiences
and their views on CLIL with elementary students in terms of supporting language skills and subject
knowledge development. In more detail, teachers’ knowledge shows a significantly strong and
positive correlation with their perceived suitability of CLIL (r = .678, p < .001), while their teaching
experiences also exhibit a moderately positive and significant correlation with these views (r = .520,
p < .001). These results suggest that teachers who are more knowledgeable and experienced in CLIL
tend to perceive it as more appropriate and beneficial for elementary students.

Furthermore, Table 9 indicates that CLIL knowledge is a significant predictor of teachers’
perspectives (B = .621, p <.001), accounting for 46.3% of the variance (Rz = .463). In contrast, CLIL
experiences do not significantly contribute to the model (p = .081, p > .05). This suggests that it is
their understanding of CLIL, rather than mere teaching experience, that most strongly shaped their
perceived appropriateness and value of CLIL for elementary students. Specifically, Ai shared, “When
understanding how to balance both language and content objectives, | could teach CLIL lessons to my
students effectively.” Duyen emphasized that her growing familiarity with CLIL principles through
workshops allowed her to recognize its effectiveness in enhancing students’ language proficiency.
Similarly, Bao noted that with more accurate insights from some training programs, he became better
at selecting appropriate strategies, making CLIL lessons more accessible to his students. These
reflections illustrate how sufficient expertise shapes teachers’ well-informed perceptions of CLIL with
elementary students.

Differences in Teachers’ Perspectives on CLIL by Language Proficiency Levels

To examine whether there are significant differences in teachers’ perspectives on CLIL across three
English proficiency groups: low, intermediate, and advanced, a one-way ANOVA was conducted (see
Table 10).

Table 10. Differences in teachers’ perspectives on CLIL across three levels of English proficiency.

Test Value p

Levene’s test F(. 180) = 6.675 .002

ANOVA F(2.180) = 1.764 174
Partial 2= .031

Games—Howell test  All comparisons > .05

Group means Low = 3.6894 .08

Intermediate = 3.9160
Advanced = 4.0152

Levene’s test indicates a violation of the homogeneity of variance assumption (F(2, 180 = 6.675, p =
.002). The ANOVA results show no statistically significant difference in CLIL perspectives across
three language proficiency groups (F, 1s0) = 1.764, p = .174), and the effect size is small (partial n? =
.031), indicating that language proficiency explains only a limited proportion of variance in CLIL
perspectives. Given the violated homogeneity assumption, the Games—Howell post hoc comparisons
are used and indicate no significant pairwise differences among the groups (p > .05).

However, the group means reveal an upward trend: teachers in the low proficiency group have a mean
score of 3.69, those in the intermediate group have a mean of 3.92, and those in the advanced group
report the highest mean of 4.02. This suggests that while the recorded differences are not statistically
significant, higher proficiency may be associated with more positive perceptions of CLIL in
elementary schools. This trend aligns with Lasagabaster & Sierra (2010) and Pérez Cafiado (2018b),
who indicated a clear correlation between language proficiency and acceptance of CLIL. These
authors argued that higher proficiency increases teachers’ confidence in teaching subjects through a
foreign language, which fosters supportive attitudes toward CLIL.
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DISCUSSION, CONCLUSION, and SUGGESTIONS

Teachers’ Expertise in CLIL Implementation in Elementary Schools

For the first question about levels of teachers’ knowledge, experiences, perspectives, collaboration,
and administrative support in CLIL implementation in Vietnamese elementary schools, the findings
indicated that teachers in Ho Chi Minh City possessed basic CLIL insights. This may be explained by
recent Vietnamese institutional initiatives that have emphasized the integration of CLIL into language
education (Do, 2020; Nguyen et al., 2023; Nguyen & Nguyen, 2024), thereby enhancing teachers’
familiarity with it. However, such familiarity does not necessarily translate into shared, operational
understandings of how CLIL should be enacted in everyday classroom practices.

W 10JPE

In terms of teachers’ experiences, this study found that the workshops that the participants used to
participate in were limited, and they primarily focused on theoretical insights rather than practical
ones. As a result, in actual teaching practices, teachers rely on their own interpretation and adaptation.
Consequently, CLIL implementation remained inconsistent and may not have fully aligned with the
intended pedagogical principles (Barrios & Milla Lara, 2020; Szczesniak & Luna, 2022). This pattern
suggests that when training does not provide model lessons, subject-specific task design, or
established routines for co-planning and feedback, teachers’ experience may remain fragmented and
practice-driven, rather than developing into systematically refined CLIL expertise (Milla Lara &
Casas Pedrosa, 2018; Barrios & Milla Lara, 2020). This is particularly critical at the elementary level,
where effective CLIL requires careful sequencing of content concepts alongside language demands
(Coyle et al., 2010; Rutgers et al., 2020). In Vietnam’s early-stage CLIL implementation, the issue is
not effort or exposure, but experience gained without a clear CLIL pedagogical compass (Nguyen et
al., 2023; Nguyen & Nguyen, 2024). Therefore, future workshops should offer more concrete
examples such as model lesson plans, classroom demonstrations, and subject-specific integration
strategies to help teachers better understand how to effectively implement CLIL in their classrooms
(Milla Lara & Casas Pedrosa, 2018; Barrios & Milla Lara, 2020).

Regarding teachers’ perspectives, they viewed CLIL as a double-edged sword, bringing both benefits
and drawbacks. They also worried that it could leave lower-proficiency students behind. Their mixed
views can be interpreted as a response to a structural tension. While CLIL can enhance engagement
and meaningful language use, learning opportunities may become uneven when students’ language
proficiency varies and systematic support is limited. Such concerns have been reported in prior studies
on elementary bilingual or CLIL programs (Duran-Martinez & Beltran-Llavador, 2020; Szczesniak &
Luna, 2022). In this study, disparities in students’ language proficiency emerged as a significant
barrier to effective CLIL implementation in practice, underscoring the importance of differentiated
instruction, appropriate language support, and carefully prepared materials so that all students,
regardless of proficiency, can engage with and benefit from CLIL lessons (Duran-Martinez & Beltran-
Llavador, 2020).

During CLIL implementation, teachers received limited cooperation and administrative support. They
also noted the assignment of unqualified CLIL teachers, resulting in inconsistent teaching quality.
This pattern aligns with relevant studies showing that CLIL quality depends heavily on cross-
curricular coordination and school supports, but that such structures are frequently underdeveloped in
monolingual contexts (Pavon Vazquez & Méndez Garcia, 2017; Moreno de Diezmas, 2019; Barrios &
Milla Lara, 2020). In Vietnam, the findings resonate with prior studies describing tensions between
policy aspirations and school-level capacity, including gaps in guidance, staffing, and sustained
professional development (Nguyen et al., 2023; Nguyen & Nguyen, 2024). Contextually, teachers in
Ho Chi Minh City may have greater exposure to bilingual initiatives than many other regions.
However, the lack of formalized routines, such as scheduled co-planning time, mentoring, and clear
instructional and assessment guidance, can still push teachers toward isolated practices and uneven
CLIL quality.
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The Relationships between Teachers’ Knowledge, Experiences, and Perspectives on CLIL

For the second question on the correlations between teachers’ knowledge, experiences, and their
perspectives on CLIL, the findings indicated that teachers’ knowledge and experience were positively
associated with their perspectives on CLIL, with knowledge emerging as a significant predictor.
These current findings align with previous studies that emphasize the relationship between teachers’
knowledge, experiences, and their perceptions of CLIL. Specifically, Coyle & Marsh (2010), Cenoz et
al. (2014), and Rutgers et al. (2020) concluded that teachers with greater familiarity and expertise in
CLIL are more likely to perceive it as beneficial for elementary students. Similarly, Campillo-Ferrer
et al. (2020), Duran-Martinez et al. (2020), Marsh (2012), and Pérez Cafiado (2018b) noted that
experienced CLIL practitioners often report higher levels of confidence and hold positive attitudes
toward CLIL in enhancing both language proficiency and subject knowledge.

Rather than merely confirming prior research, this study highlights why knowledge, more than
experience, plays a stronger role in shaping teachers’ accurate perceptions and attitudes toward CLIL.
First, CLIL is not a single method but a dual-focused instructional approach that requires teachers to
attend to content learning, language development, and cognitive engagement in an integrated way
(Coyle et al., 2010). At the same time, CLIL is often understood and interpreted differently across
contexts, with persistent ambiguities around its defining features and implementation expectations
(Cenoz et al., 2014). In addition, terminological and conceptual blurring, such as CLIL being
conflated with other bilingual models, has also been noted, which can further complicate shared
understandings of what CLIL entails in practice (Lasagabaster & Sierra, 2010). In this sense, stronger
CLIL-related knowledge can help teachers develop a more coherent understanding of CLIL and its
classroom enactment, reinforcing the need for targeted professional development to build that
knowledge systematically (Rutgers et al., 2020).

Second, experience remains fragmented when it is accumulated through individual and inconsistent
adaptations. As reported earlier, the participants in this study described the professional development
they received as largely theoretical and noted limited practical guidance, collaboration, and school-
level support. As a result, classroom practices often depended on their personal interpretation. When
professional development training, collaboration, and school-level support are insufficient, CLIL
implementation becomes inconsistent and teachers’ perceptions vary substantially (Barrios & Milla
Lara, 2020; Szczesniak & Luna, 2022). This helps explain why experience alone may not predict
teachers’ perspectives and attitudes.

Third, in Vietnam, CLIL has been developing within policy-driven bilingual initiatives, while uneven
school readiness can constrain classroom enactment and place additional demands on teachers (Do,
2020; Nguyen et al., 2023; Nguyen & Nguyen, 2024). In this context, knowledge functions as a
stabilizing resource by supporting teachers’ decisions about integration, scaffolding, and balancing
content rigor with language accessibility (Coyle et al., 2010). Accordingly, teachers who develop
clearer CLIL knowledge are more likely to hold accurate and positive perceptions, even when
institutional conditions for implementation are still limited (Rutgers et al., 2020; Nguyen et al., 2023).

In summary, the current results highlight the critical role of teacher expertise in shaping accurate
perceptions and positive attitudes toward CLIL. These findings point to the need for training programs
that combine theoretical grounding with practice-oriented support through modelling, classroom-
based examples, and subject-specific integration strategies, and that are embedded in school routines
such as co-planning and peer observation so that teachers’ experience becomes cumulative and
transferable (Pérez Cafiado, 2016; Milla Lara & Casas Pedrosa, 2018; Porcedda &
Gonzélez-Martinez, 2020).

Differences in Teachers’ Perspectives on CLIL by Language Proficiency Levels

Regarding the third question about the differences in teachers’ perspectives on CLIL across three
different teacher groups of language proficiency levels, this research found no statistically significant
difference in CLIL perspectives across three groups. However, this study also recorded an upward
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trend, which showed that higher proficiency may be associated with more positive perceptions of
CLIL in elementary schools. This pattern can be interpreted in the two following ways.

First, language proficiency operates as an enabling condition for CLIL teaching, as teachers need
sufficient language proficiency to manage classroom interaction, explain subject content, and respond
to learners through the target language (Pérez Cafiado, 2018b; Nguyen et al., 2023). Therefore,
teachers’ language proficiency and preparedness have been consistently highlighted as central
requirements in CLIL implementation (Pérez Cafiado, 2018b). However, language proficiency may
not be the dominant constraint when compared with systemic conditions such as teacher preparation,
professional development, and institutional guidance. In Vietnam, CLIL has remained under-
developed, with challenges stemming largely from limited professional learning opportunities and
policy-practice gaps. These constraints can restrict coherent classroom enactment even when English
proficiency alone is not the primary issue (Nguyen et al.,, 2023; Nguyen & Nguyen, 2024).
Consequently, the observed upward trend without statistical significance likely reflects both
methodological factors, such as group imbalance, and contextual realities, in which proficiency
matters but is moderated by stronger system-level constraints.

Contextually, these findings suggest that developing teachers’ English proficiency can be beneficial.
However, such efforts need to be integrated with CLIL pedagogical development and school-level
support structures. Otherwise, fostering language proficiency alone are unlikely to result in more
coherent CLIL practices (Pérez Cafiado, 2018a; Nguyen & Nguyen, 2024).

This study investigates teachers’ knowledge, experiences, and perspectives on CLIL implementation
in elementary schools in Ho Chi Minh City, Vietnam. The findings show that teachers had a basic
understanding of CLIL and positive experiences. However, their application often relied on personal
interpretation and adaptation, leading to inconsistent implementation that may not fully reflect CLIL’s
principles (Barrios & Milla Lara, 2020). These results highlight the need for CLIL workshops that
provide concrete examples, such as model lesson plans, classroom demonstrations, and
subject-specific strategies, to support more effective and consistent CLIL integration (Milla Lara &
Casas Pedrosa, 2018; Barrios & Milla Lara, 2020).

Second, the participants reported several obstacles, including the lack of official policies and
guidelines, unsuitable syllabuses, insufficient practical training programs, limited teaching materials,
and the assignment of unqualified teachers to CLIL. Although some cooperation and administrative
support were provided, these remained limited. In line with previous studies (Pavén Véazquez &
Méndez Garcia, 2017; Moreno de Diezmas, 2019; Szczesniak & Luna, 2022), the current findings
highlight the need to strengthen collaboration between English and subject teachers and to enhance
administrative support in areas such as curriculum planning, clear instructional and assessment
guidelines, appropriate teacher assignments, and targeted professional development to ensure that
teachers are CLIL-qualified.

Third, teachers considered CLIL beneficial for elementary students regarding developing both
language skills and subject understanding. However, some concerns were raised, particularly
regarding the risk of students with limited language proficiency falling behind (Romo Escudero &
Durén-Martinez, 2019; Chen, 2023). This highlights the need for teachers to adopt differentiated
instruction strategies and carefully design learning materials to ensure all students, regardless of their
English proficiency, can access and benefit from CLIL lessons.

Furthermore, the study found positive relationships between teachers’ knowledge, experiences, and
their views on CLIL, with knowledge emerging as a significant predictor of their perspectives. In
addition, a positive trend was identified between their English proficiency and their perceptions of
CLIL. Specifically, teachers with higher language proficiency tended to report more favorable
perspectives. These findings highlight the critical role of teacher expertise, experiences, and language
proficiency in shaping accurate perspectives on CLIL (Lasagabaster & Sierra, 2010; Pérez Cafiado,
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2018Db). Therefore, training programs that provide both theoretical and practical insights, along with
efforts to enhance language proficiency, are essential to address varied perceptions.

Limitations of the research

Although this study provides valuable insights, several limitations should be acknowledged. First, the
data were collected exclusively from Ho Chi Minh City, Vietnam, which may not fully represent the
national context. Regional differences in school resources, English exposure, and CLIL-related
initiatives may lead to different patterns of teachers’ expertise. Future studies should therefore
broaden the sampling frame to include multiple provinces and regions, and, if possible, employ
stratified sampling across school types to enhance generalizability.

Second, the study relies primarily on online self-reported questionnaire responses and semi-structured
interviews. Therefore, the findings may be affected by self-report bias, including social desirability
and possible over- or under-estimation of teachers’ actual CLIL expertise. In addition, these methods
may limit the study’s ability to capture how CLIL is enacted in real-time classroom interactions,
including scaffolding moves, language choice, differentiation for low-proficiency students, and
assessment practices. Future research should triangulate self-reported data with classroom-based
evidence such as lesson plans, teaching materials, classroom observations, and interviews with
multiple stakeholders, such as school leaders, English teachers, and students. Moreover, longitudinal
or intervention-based studies exploring the impact of targeted professional development, such as
modelling lessons, co-planning routines, and scaffolding training, could provide more concrete
evidence to inform improvements in CLIL implementation in Vietnamese elementary schools.
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Abstract

Twice-exceptional students (2E) exhibit a combination of two distinct conditions. Consequently, 2E students face a dual
disadvantage compared to their peers. Throughout primary school, classroom teachers and special education teachers are
responsible for supporting 2E students. The opinions of special education teachers regarding the problems and solutions
faced by 2E students are particularly valuable. Therefore, the current study aims to reveal the views of special education
teachers on the issues of twice-exceptional students, including their challenges and proposed solutions. Regarding the
research method, qualitative research and content analysis were used. A total of 71 special education teachers participated in
the study. As a result of the research, the special education teachers defined twice-exceptional students in 6 different forms.
They generated 20 themes and 360 codes related to the problems and solutions for twice-exceptional students. The problem
themes with the highest number of codes were identification problems, lack of teacher training, and lack of education
programs. The solution themes are early and detailed identification, psychological and behavioral support, and
individualized mixed programs. Based on the research findings, the necessity of early identification, teacher education, and
an educational and psychological-behavioral program has emerged. Research findings are discussed within the framework of
the relevant literature.

Keywords: Twice-exceptional, special education, student, teacher.

INTRODUCTION

Twice-exceptional students (2E) with special needs are a group who face social, psychological,
physical, academic, and career challenges due to having one or more disabilities coexisting with high
intelligence or ability, differentiating them from their same-age peers, influenced by environmental
and genetic factors (Baykog, 2017). 2E students require twice as much special education due to the
conflict between two opposing situations. 2E students’ needs are not clearly identified because their
numbers cannot be determined due to the problems associated with one of the two situations
(disability or special talent), resulting in inadequate planning of the education they require. The
number of students with special needs enrolled in the special education system in Turkey was 17,000
in the 2000s, but this has increased to over 55,000 since 2019 (MFSS, 2021). However, it is unknown
what percentage of these students or how many are 2E students. Among the reasons for this
uncertainty is the fact that 2E students simultaneously possess two opposite characteristics or mask
one another, preventing them from being recognized at school (Reis et al., 2014). Masking and
polarity make diagnosis more difficult. These challenges become sharper for 2E students. As a result,
2E students face educational and social difficulties arising from their complex nature (Heward, 2006).
Although 2E students with mixed equations are first recognized by their families, it is easier for
teachers to identify 2E students because academic development begins in primary school
(Speirs-Neumeister, 2024). For this reason, primary school teachers and special education teachers
have important responsibilities. This is because teachers have the opportunity to observe and monitor
students' socio-academic development closely. However, to be able to observe and evaluate, it is not
sufficient to possess only knowledge and experience related to giftedness; one must also have
sufficient theoretical and practical knowledge regarding students with special needs (Wang & Neihart,
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2015). Another important point is which institutions and teachers are fully responsible for the
education of 2E students who have reached primary school level, because 2E students are both the
address group of general schools and classroom teachers and belong to the student group of special
education schools.

The double discrepancy in 2E students affects many areas, ranging from academic to social spheres,
and occurs with a synchronous development followed by environmental and hereditary factors
(Gallagher, 2006). Despite their challenges, they are 2E students who perform differently and are very
high in one or more areas of intelligence, ability, or creativity (Kaufman, 2018). Characteristics of 2E
students can include a wide imagination, experience energy fluctuations, show original and practical
thinking, and have high memory power, but also have processing speed and comprehension problems,
show high or low academic performance, and have characteristics that overshadow their talent or
intelligence (Assouline et al., 2010; Maddocks, 2018). Therefore, most of the teachers have difficulty
recognizing 2E students. Because 2E students do not show similar characteristics compared to other
students, including students with special needs and gifted students, the teachers do not have enough
information about 2E students and do not know how to identify them. Insufficient knowledge and
experience also lead to stress and feelings of inadequacy in teachers (Assouline et al., 2007). To
address this challenge, teachers need to be adequately equipped for the needs of 2E students.
Classroom teachers and special education teachers who have the necessary knowledge and experience
regarding 2E students and their education will be an important resource for addressing the problems
of 2E students and finding solutions to these problems.

Preschool, classroom, and special education teachers are the teacher groups most likely to encounter
twice-exceptional students (Gierczyk & Hornby, 2021; Alameddine, 2025). Because 2E students have
both a disability and a unique advantage, coordinated and continuous interaction and cooperation
between special education, classroom teachers, and gifted education specialists is essential for the
social, behavioral, and academic development of 2E students (Josephson et al., 2018; Tortop & llgaz,
2023). The reasons why special education teachers are important for the multidimensional
development of 2E students are that, in addition to being experts in the socio-educational needs of
students requiring special education, special education teachers also possess knowledge about gifted
students, as special education teachers undergo comprehensive training during their years of
preparation for teaching (Foley-Nicpon & Teriba, 2022). Moreover, special education teachers also
encounter 2E students in special education schools. However, there is no study in the literature that
addresses the need to obtain the views and experiences of special education teachers. This gap leaves
a deficiency in terms of holistic development and support for 2E students (Foley-Nicpon et al., 2013;
King, 2022). Therefore, it is crucial to gather the opinions of special education teachers regarding 2E
students. This will ensure that all relevant groups are involved in improving the education of 2E
students.

In the vast majority of universities, there are no courses on 2E students in teaching departments, and
there are no separate courses on 2E students in special education departments; those universities only
teach it as a short unit in special education and gifted education courses. The reason for this is that 2E
students have the lowest proportion of 2E students with special needs and are twice as difficult to
diagnose (Gierczyk & Hornby, 2021; Randall, 2021). While diagnostic tools and tests are diverse,
varying by type of disability, such as learning disabilities, ADHD, autism, and emotional and
behavioral disorders, and are based on psychometric measures, tests for higher intelligence,
giftedness, and creativity are limited and controversial in scope. In other words, there has not yet been
a highly valid assessment tool developed to measure two specific conditions at the same time. This
situation weakens the diagnostic process for both parents and teachers (Morrison & Rizza, 2007;
Neihart, 2008). In addition to these challenges, regarding the appropriate education for diagnosed 2E
students. There is still no consensus in the literature on whether gifted and talented education should
be provided (differentiation education) or whether education should be provided to develop aspects of
the comorbid disability and to continue education with peers (inclusion-integration education) (King,
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2022). Besides identification issues, there is also a lack of clarity about who should help 2E students
carry out educational and instructional activities.

There is no specific, established approach to educating 2E students, and they typically attend either
regular classes or special education schools. In general classrooms, an Individualized Education
Program (1EP) is usually based on the type of disability, while an Enriched Education Program (EEP)
is implemented as part of differentiation strategies aimed at developing the intelligence, talent, and
creativity of 2E students (MNE, 2012; Giirsel, 2013). No education system systematically combines
these two programs. Additionally, there are very few experts in this area because neither school
teachers nor special education teachers are sufficiently prepared. Another issue is that crowded
classrooms prevent 2E students, who are mainstreamed, from receiving adequate education (Cansiz &
Bayar, 2024). Moreover, special education teachers working in special education institutions serve
students with various disabilities, which also limits the quality of education these students receive.
There is an ongoing dilemma about which institutions and professionals should meet the educational
needs of 2E students (Bianco, 2005). However, both classroom teachers and teachers responsible for
gifted and talented education and special education teachers need to be involved in educating 2E
students. Additionally, an individualized education program is often not developed in collaboration
with the school counselor. Working closely with special education teachers is crucial in providing
appropriate instructional activities and helping 2E students reach their full potential in the areas where
they need support (Foley-Nicpon & Assouline, 2015; Renzulli & Gelbar, 2020). Despite this
recognized need, the role of special education teachers in the education of 2E students has been
largely overlooked, with this responsibility falling mostly on classroom teachers. However, the
education of 2E students is based on cooperation between educational institutions, with contributions
from teachers from various fields, classroom teachers, and special education teachers.

Twice-exceptional students are distinguished from their peers by personality, learning style, and
development. They exhibit two extreme sets of traits, which coexist like positive and negative poles.
2E students have special needs in one or more areas, such as reading difficulties, attention deficits,
and behavioral disorders, along with exceptional talent, giftedness, or creativity (Klingner, 2022).
Generally, 2E students continue their education in mainstream settings as part of inclusion practices.
Some 2E students attend special education institutions. Classroom teachers are primarily responsible
for educating 2E students in mainstream environments, while special education teachers manage their
education in specialized settings (Mayes & Moore, 2016). Special education teachers play a
significant role in overcoming the psychosocial behavioral problems of 2E students, as special
education teachers possess the necessary knowledge and experience in behavioral intervention
strategies and methods (Buicéd-Belciu & Popovici, 2013; Austermann et al., 2024). In addition, special
education teachers face many problems about what to do with students whom they think are twice
different (Jolly & Barnard-Brak, 2024). Despite these problems, the opinions of special education
teachers working in special education subclasses and special education institutions about 2E students
have not been taken. Therefore, the current research relies on the perspectives of special education
teachers regarding the challenges faced by 2E students and their potential solutions. It is predicted that
the results will contribute to the service quality of the education to be given to 2E students.

Theoretical Background of the Study

This study is grounded in the theories of inclusive education and the shared responsibility model.
Inclusive education is an approach designed for twice-exceptional students, that emphasizes the full
participation of all students, including those who are twice-exceptional (Rapp & Corral-Granados,
2021). Since this research focuses on the perspectives of special education teachers regarding twice-
exceptional students, it adopts the shared responsibility framework. The shared responsibility model
emphasizes that stakeholders involved in teaching collaborate and share accountability for all
outcomes that may occur (Hawes, 2004; Unda et al., 2021). Although considered a relatively new
model, the significance of this approach dates back several years. Will (1986) highlighted the need to
develop shared responsibility for twice-exceptional students, who sit at the intersection of two types
of education that often do not fully benefit from either inclusive or special education, citing
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contributions from various experts. Therefore, special education teachers are clearly among the key
educational stakeholders responsible for the education and support of twice-exceptional students.
Research also indicates that, in terms of cooperation and responsibility, special education teachers
tend to have more positive attitudes toward inclusive education compared to other teachers
(Alabdallat et al., 2021; MacNeil et al., 2023). Within the framework of shared responsibility, the
perspectives and responsibilities of special education teachers toward twice-exceptional students will
play a vital role in their education and the challenges they face. This study underscores the importance
of special education teachers' awareness of twice-exceptional students and their significant role within
a model of shared responsibility.

Research Statements
1. What are the views of special education teachers on who 2E students are?
2. What are the views of special education teachers on the problems of 2E students?
3. What are the views of special education teachers on the solutions to the problems faced by 2E
students?
METHOD

Research Design

A qualitative research method was employed. Qualitative research involves a detailed and direct
exploration of individuals' experiences, recognizing that each person may perceive events or situations
differently. In this context, a phenomenological perspective was used as one of the techniques in
interviews (Yildirim & Simsek, 2016). The phenomenological approach investigates a phenomenon
from multiple perspectives, based on the lived experiences that shape an individual's understanding,
particularly when the nature of that phenomenon is not fully clear (Wilson, 2015). Content analysis
served as the data analysis method. Content analysis involves translating abstract thoughts and
personal experiences into concrete, analyzable categories (Patton, 1990). Purposive sampling was
chosen to align with this method. This sampling techniqueprovides access to individuals with rich
experiences and offers greater flexibility to the researcher (Marshall & Rossman, 2014). Questions
prepared in consultation with special education experts in accordance with content analysis were
presented to participants using interview techniques. The interview technique is a qualitative method
that captures both intellectual and emotional knowledge and experiences (Patton, 1990). The
participating special education teachers were listed as OO2E1......002E71. Demographic questions
covered the institutions where they work, their encounters with 2E students, their knowledge about 2E
students, sources of information regarding twice-exceptional students, and their interest in receiving
training 2E students.

Participants

The research used purposive sampling and involved special education teachers working at the
Ministry of National Education Special Education Practice School, special education sub-classes in
general education schools, and those in special education and rehabilitation affiliated with the
Ministry. During data collection, participants were told about the research and its content. They were
assured thatthat the data would be used only for scientific purposes and that participation was
voluntary. In total, 71 special education teachers participated in the study.

Table 1. Participants

Variables n %
Schools

Special Education Practice School 46 64.8
Special Education Classroom in a General School 16 225
Special Education And Rehabilitation Centers 9 12.7
Total 71 100
Gender

Female 36 50.7
Male 35 49.3
Total 71 100
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Table 1 shows that the teachers working in Special Education Practice Schools is 46 (64.8%), the
number of teachers working in special education subclasses in General Schools is 16 (22.5%), and the
number of teachers working in Special Education and Rehabilitation Institutions is 9 (12.7%), and the
number of female special education teachers is 36 (50.7%) and the number of male special education
teachers is 35 (49.3%).

Data Analysis

The interview technique is a key method in qualitative research, used to uncover individuals’
knowledge and experiences through oral or written communication (Berg & Lune, 2015).
The interview guestions were developed based on a literature review and then refined with input from
two experts in the special education department. Their feedback was incorporated, and the revised
questions were used in the study. A pilot study was conducted with four field teachers using semi-
structured questions. Their feedback confirmed that the questions were clear and precise.
Subsequently, interviews were conducted with other special education teachers.

In content analysis, the two primary stages involve identifying themes and codes. The interview data
were analyzed in their original form without modifications, as this method prioritizes representing
participants' thoughts authentically. However, by maintaining the cause-and-effect relationship,
comments were made in line with scientific principles, which contributed to the validity of the
research. The codes derived from the opinions of special education teachers were grouped into various
themes. This approach helps collect shared codes under a theme and represent the whole, supporting
internal consistency (Yildirnm & Simsek, 2016). To enhance reliability, two independent researchers
were asked to recode a sample of the data. The percentage of consistency was calculated using the
formula P = Na * 100 / Nt, where the number of matching codes is Na, and the total number of items
is Nt. A reliability coefficient above 70% is considered acceptable (Miles & Huberman, 1994). In this
study, the inter-coder reliability was calculated to be 85.2%, indicating a satisfactory level of
consistency.

RESULTS

Table 2 presents data on special education teachers’ prior experiences with 2E students, their self-
reported level of knowledge, their sources of information on the topic, and their willingness to
participate in 2E training.

Table 2. Distribution of information on 2E students.

Variables n %
The situation of encountering twice-exceptional students

Yes 41 57.8
No 30 42.2
Information status regarding a twice-exceptional student

Yes 68 95.8
No 3 4.2
Sources of information about twice-exceptional students

University 55 775
Ministry of National Education-MNE (course, seminar) 4 5.6
Personal research 9 12.7
Media 3 4.2
Request to receive educatson on twice-exceptional students

Yes 65 915
No 6 8.5
Total 71 100

Analysis of Table 2 reveals that, 57.8% of the special education teachers reported having encountered
2E students, and 42.2% reported they had not. When the knowledge about Twice 2E students is
analyzed, 95.8% of the teachers stated that they had the knowledge, and 4.2% stated that they did not
have any knowledge. Regarding the sources of this information, 77.5% of the participants reported
university, 12.5% personal research, 5.6% MNE, and finally 4.2% media. When asked about their
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desire to receive training on 2E students, 91.5% expressed a desire for training, compared to 8.5%
who did not.

Analysis of Table 3 shows that special education teachers described 2E students in multiple ways.
Table 3. Special education teachers' views on who 2E students are.

Variables n %

Identification Giftedness+Learning Difficulties 12 16.9
Giftedness+ADHD 11 15.5
Giftedness+ Autism 8 11.3

Type of Disability  Giftedness + Emotional and Behavioral Disorder 4 5.6
Giftedness + Learning Disability + ADHD + Autism 20 28.2
Giftedness + Others (Disabilities et al.) 16 225
Total 71 100

Note: Special Talent + Others: Special ability and one disability (no definition of which disabilities)

Table 3 is examined, 28.2% of the special education teachers described their 2E students as
Giftedness + Learning Disability + ADHD + Autism, 22.5% as giftedness + a disability (disability
type was not defined), 16.9% as Giftedness + Learning Disability, 15.5% as Giftedness + ADHD,
11.3% as Giftedness + Autism, and 5.6% as Giftedness + Emotional and BehavioralDisorder. Sample
statements are given below:

OO2EI1. “These students are gifted and have learning disabilities; students with giftedness and learning
disabilities are an example.”

OO2ES. “2E students are those who have both giftedness and a disability.”
OO2E10. “Gifted and Attention Deficit, which we define as 2E students”

OO2E15. “They are students who twice-different, such as hyperactivity, learning disability, autism, and
asperger's syndrome. We can accept individuals diagnosed with at least two of these as individuals who differ
from their normal peers.”

OO02E20.“Students who can experience both giftedness and ADHD, etc., at the same time, they have developed
logical and analytical thinking skills.”

OO02E25. “Such students form a unique group due to their strengths and difficulties. They may have social and
emotional problems, so their differences may not be understood, and they may be excluded because these
aspects are underdeveloped.”

OO2E30. “2E students are gifted and 2E students such as attention deficit hyperactivity, learning disabilities,
autism, and asperger's syndrome. We can accept them as individuals diagnosed with at least two of these and
who differ from their normal peers.”

OO02E35. “Twice exceptional students a concept used for gifted individuals who have difficulties such as
specific learning disability, attention deficit hyperactivity disorder, or autism spectrum disorder. 2E students
need to be supported both in areas where they are gifted and in areas where they have deficiencies.”

OO02E40. “Gifted students are accompanied by an additional disorder or difficulty.”
OO2E 50. “It refers to students who possess both giftedness and disability.”

OO2ESS. “It refers to individuals who are gifted but also have a different disability. For example, individuals
who are gifted in addition to their disabilities, such as hyperactivity, specific learning, and autism.”

OO02E60. “Gifted and high-functioning students with autism or another condition.”
Table 4 presents the views of special education teachers on the problems faced by twice-exceptional students.

Table 4. Special education teachers' views on the problems of 2E students.

Themes Codes
Identification Identification problem (23)
Psychological and Behavioral Behavioral problem (10), social-communication problem (10),

ostracism (9), adaptation problem (7)

International Online Journal of Primary Education 24


http://www.iojpe.org/

WWW.i0jpe.org
International Online Journal of Primary Education 2026, volume 15, issue 1

W 10JPE

Table 4 (Continued). Special education teachers' views on the problems of 2E students.

Themes Codes

Academic Masking (10), focusing problems (8), failure (8), low self-esteem (5),
labeling (5), motivation (2)

Program Inadequacy of the education program (11), intervention program (3), and
Educational support (3)

School Placement in an appropriate school (6), educational environment (5),
school management (2), inadequacy of classrooms (1)

Teacher Lack of Education (19)

Tools-Equipment-Materials Insufficient educational tools (5), lack of resources (3)

Assessment Inadequacy of evaluation methods and tools (4), Lack of follow-up (5)

Familial and social Poor awareness (12)

Guidance and Research Center-GRC Insufficient diagnosis (4)

Total 180

From the opinions of special education teachers, 10 themes and 180 codes were derived from the
opinions of special education teachers regarding the problems faced by 2E students. The most
frequently coded issue was identification problems (23 codes). Within the theme of psychological and
behavioral problems, codes included behavioral problems (10) and social and communication
problems (10). In the academic problems theme, codes included masking (10), focusing issues (8),
and failure (8). The program problems theme highlighted the inadequacy of the education program
(11). The school problems theme included issues with appropriate school placement (6), while the
teachers’ problems theme pointed to a lack of proper teacher training (19). Insufficient educational
tools (5) and lack of follow-up (5) were coded under evaluation problems, poor awareness (12) related
to family and social problems, and finally, inadequate diagnosis (4) was coded under problems related
to GRC. The opinions of special education teachers regarding the problems of 2E students are
provided below.

OO2E2. “2E students can be difficult to recognize because their giftedness can mask their learning difficulties
and vice versa. Early diagnosis and accurate assessment processes are important for teachers to unlock these
students' full potential. Without a diagnosis, the needs of 2E students may be overlooked or misinterpreted.”

OO2E8. The education of 2E students should be individually assessed in detail, and the teaching plans and
process should be determined accordingly. Gifted individuals can perform many skills in the process by using
their practical intelligence, but we may not be able to comprehend the co-existing difficultiesin these individuals
due to this (masking). Therefore, the teaching process should be handled with detailed evaluations and
instruction.”

OO2E14. “A special education teacher is alone insufficient to realize the potential of 2E students. This situation
leads to different psychological problems such as anxiety, inadequacy, and depression in 2E students.”

OO2E21. “Generally, special education teachers do not have much knowledge on this subject because in
universities we are given limitedinformation about these issues, that is, about 2E students.”

OO02E27. “2E students need to be diagnosed and receive appropriate educational support. However, there is no
common consensus on how to manage thisprocess. Teacher training programs on this subject are limited. The
course programs of universities are insufficient for the education of 2E students. If the number of courses is
increased, more competent teachers can be trained in the education of 2E students.”

OO02E33. “When gifted 2E students do not receive education according to their levels and fields from the family
and the school, they blunt their talents and exhibit problem behaviors. The reasons for problem behaviors in 2E
students are: lack of knowledge of the family about 2E students, lack of materials according to the child's level
and special talent area, lack of knowledge of the environment, and the educator.”
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OO02E46. Since 2E students show giftedness on the one hand, these aspects need to be strengthened, and the
aspects in which they show inadequacies need to be strengthened. The CRC report may be insufficient to
identify 2E students. For this, it is necessary to spend more time on measurement and evaluation.”

OO2ES51. “The education process of 2E students can be more difficult than others, for example, each diagnosis
has its own educational requirements, you made your education plan according to ADHD, but if the child has a
special talent, then you will have difficulty in providing education, and this will also be hard for the child, who
may not receive the support they need. Therefore, both diagnoses should be taken into consideration when
planning education, which makes your job very difficult.”

OO2E56. “On one hand, since they show giftedness, these aspects need to be strengthened, and the aspects in
which they show inadequacy need to be strengthened. The CRC report may be insufficient to identify 2E
students. For this, it is necessary to spend more time on measurement and evaluation. Teachers from different
branches can give lessons for this.”

OO2E62. “There is no clear, dedicated program for these individuals. There are generally programs for gifted
individuals or individuals with learning deficits.”

OO2E68. “1 think it is a problem that they generally focus on one area. When they focus on their abilities, their
disabilities are in the background. When we focus on the disability, the ability remains in the background.
Therefore, a dual program should be implemented, that is, IEP and ZEP together.”

OO2E69. “First of all, there are problems with the diagnosis and placement of 2E students. Problems arise when
students who are referred to GRCs do not receive the correct diagnosis, for example, when they are diagnosed
only as gifted and special learning disabilities, or attention deficits are not recognized. When a student is
identified as gifted, the family, environment, and teachers may have high expectations for the student, especially
academically, and leading to disappointmentwhen the student fails to perform as expected. Another problem is
that even if they receive the correct diagnosis, the correct placement is not or cannot be made. Students may be
placed as general school students even though they are 2E students. This situation is more common in rural
districts, and the reason given for this is the lack of schools and special subclasses suitable for 2E students in the
district. ”

Table 5 presents the views of special education teachers regarding the solutions to problems
experienced by 2E students.

Table 5. Special education teachers' views on the solution of problems faced by 2E students.

Themes Codes
Identification supports Supporting Identification and detailed diagnosis (20)
Psychological and Behavioral supports Social, emotional, and behavioral support (14)

Scientific Study, Faculty of Education Course for faculty of education departments (9), Consistency of GRC
Courses, GRC support identification (4)

Program supports Special mixed program (16), IEP (8), EEP (8), intervention program (2),
project-based education (1)

School supports Re-school placement (5), comprehensive guidance and counseling (5),
reorganization of educational environments (3), out-of-school social activity
(1), Special subclass (6), integration (4), co-teaching classes (1), and flipped
classroom (1)

Teacher supports Teacher education (12), in-service education (6), expert teacher (5),
collaboration between teachers (3), mentoring (1), Adaptation (2)

Tools-Equipment-Material support Special material (4), source diversification (2), scientific evidence-based
method (1)

Assessment support Continuous and regular assessment (9)

Collaboration and awareness Family (11), school administration (5), society (5), school administration (5)

Legislative support Legal regulation (1)

Total 180
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Table 5 categorizes the proposed solutions from special education teachers into 10 themes derived
from 180 codes. In the identification supports theme, supporting identification and detailed diagnosis
(20); in the psychological and behavioral support theme, social, emotional, and behavioral support
(14); in the scientific study theme, faculty of education courses, GRC support, and courses for
Education Faculty departments (9); in the program support theme, a special mixed program (16); in
the school support theme, re-school placement (5); in the teacher support theme, teacher education
(12); in the tools-equipment-material support theme, special materials (4); in the assessment support
theme, continuous and regular assessment (9); in the collaboration and awareness theme, family
involvement (11); and as the final theme, legislative support and legal regulation (1). The statements
are provided below:

OO2E3. “2F students learn faster than their peers and may have different interests in addition to a type of
disability. Therefore, personalized and enriched education programs should be implemented instead of standard
curricula. Instead of traditional teaching methods, more flexible and student-centered approaches should be used
for these students: Project-Based Learning: Students can be encouraged to prepare projects to solve real-world
problems. Flipped Classroom: Students can learn the lesson at home and apply it in the classroom. Mentoring
Programs: Opportunities to work one-to-one with experts in the field can be provided.”

OO2E7. Their education should continue with a program prepared individually according to the situation in
which their giftedness/talent and diagnosis of disability are reflected in their performance. At the same time, it
should be ensured that they are educated in general education classes with necessary adaptationsin the
educational environment and materials rather than being separated from their peers.”

OO02E21. “Reverse mainstreaming and integration practices can be used. For this, the teachers' options need to
come from different branches.”

OO2E28. “Individualization, diversity, and enrichment curriculum should be applied for the education of 2E
students. Providing emotional and social support to 2E students.”

OO2E37. “In the education of 2E students, the skills that 2E students are superior in and the areas where they
show inadequacy should be supported, and the necessary social-behavioral intervention program should be
applied.”

OO02E42. “Since 2E students have some problems due to being misunderstoodin society, teachers should adapt
instructionto meet the needs of 2E students after the educational diagnosis is received, but I think that teachers
are in a difficult position due to factors likesome technology and environmental influences, | think that the
training teachers have already received is insufficient, and | think that the family and other branch teachers in
cooperation with the family and other branch teachers being responsible for this education will provide a higher
level of benefit to the individual.”

OO2E49. “More detailed assessment and evaluation tools should be developed for the identification of 2E
students. Schools and special subclasses equipped for 2E students should be opened throughout the country
(including districts) so that students can be placed in appropriate schools or special subclasses. In-service
training can be provided for special education teachers to ensure that 2E students receive a good education.
Special education teaching departments of universities should increase the number of courses on the education
of 2E students. Studies can be conducted on sample teaching programs for 2E students. Awareness campaigns
can be conducted for families, teachers, and school administrations on the education of 2E students. Special
education teachers, school psychological counselors, and family cooperation should be ensured in psychological
problems experienced by 2E students in schools.”

OO2ES56. “In the education of 2E students, the skills that 2E students are superior in and the areas where they
show inadequacy should be supported, necessary interventions should be made, and environmental adaptations
should be made for 2E students. Teachers who will teach 2E students should be in cooperate with the family.”

OO02E63. Teachers should be involved in education programs. IEPs should be prepared, and guidance and
psychological counseling services should be provided.”

OO02E69. “Social Skills Development training can be given to mitigate the risk of difficulty in peer relationships
and exclusion. Low self-confidence, social isolation, and emotional ups and downs may occur. In this case,
individual or group guidance should be provided to meet the emotional needs of the child. With Peer, the child
can come together with 2E students with similar characteristics, where they can express themselves more easily.
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Emotional Awareness Training should be provided to help 2E students accept their strengths and weaknesses.
The curriculum should be adapted by enriching the areas where the child is strong and supporting the areas
where the child has difficulties. Differentiated teaching methods should be used, taking into account the learning
style of the child (for example, audio-visual materials, applied learning.”

OO2E71. “2E students should be identified with the appropriate education system, and their educational support
should be provided with the appropriate education system. Since there is no clear program for these individuals,
a study should first be conducted to determine the boundaries of the program. A rich educational environment
should be prepared according to the classroom environment and materials used. In addition, the personnel who
will make a diagnosis about 2E students in the GRC should be have specific expertise in twice-exceptionality.”

DISCUSSION, CONCLUSION, and SUGGESTIONS

The purpose of this study is to obtain the opinions of special education teachers regarding twice-
exceptional students. Although the giftedness aspect of 2E students may develop without special
intervention, special education teachers are needed in areas where they have special needs, such as
learning difficulties, hyperactivity, or high-functioning autism (Hughes, 2019). Moreover, the issue of
which school and which teacher develop twice-exceptional students is ambiguous, and existing
research has predominantlyfocused on classroom teachers and inclusive and integrative education
practices (Sentiirk et al., 2022). The specific role of special education teachers largely overlooked and
under-researched (Gierczyk & Hornby, 2021). Therefore, the opinions of special education teachers
regarding 2E students play a significant role in contributing to the holistic development of 2E
students.

The results of the current research reflect this context. As a result of the research, it has been observed
that special education teachers possess knowledge about who 2E students are. Specifically, they
generally understand learning difficulties, attention deficit hyperactivity disorder, and autism that can
accompany special talents and giftedness. The teachers also frequently noted that learning difficulties
and attention deficit hyperactivity disorder often occur alongside special gifts in giftedness. Based on
this, it was assumed that special education teachers know who 2E students are. In his study with
special education teacher candidates, Erdimez (2023) found that these candidates were able to identify
gifted students. In contrast, most studies involving general education teachers have found that they
often struggle to identify 2E students (Kaya, 2015; Weber et al., 2023; Beumann et al., 2025). The
reason for this difference between general school teachers and special education teachers is that
general school teachers acquire their knowledge about special education from short courses organized
by the Ministry of National Education, while special education teachers acquire knowledge about
special education and gifted students through both compulsory and elective courses in their
departments at university; in other words, they are trained as specialists in the field (Hernandez et al.,
2016; Tortop & Agaoglu, 2022). Given these findings, it is clear that special education teachers can
play a crucial role in identifying and supporting 2E students. Therefore, active involvement of special
education teachers in the education and behavioral intervention strategies for 2E students in both
general and special education schools can significantly aid in their development (Zigmond et al.,
2024; Reis & Renzulli, 2025).

Special education teachers identified the primary problems faced by 2E students as, first,
identification challenges and, second, deficiencies in teacher training. The identification issue of 2E
students is the most studied area in the literature (Baum et al., 2014; Weber et al., 2024). This is
because the concept of twice-exceptional is unclear; in other words, there is no consensus on the
definition of the term twice-exceptional. Other reasons include problems such as the use of uniform
assessment tools, issues with the reliability and validity of diagnostic tools, and delays in diagnosis
caused by masking (Gilman et al., 2013; Villanueva & Huber, 2019). Inadequate teacher training,
along with the fact that teachers lack sufficient knowledge and experience and rely on traditional
labels (Bianco & Leech, 2010), contribute to the problem. Therefore, teachers need to enhance their
theoretical and practical competencies to ensure early identification and support for 2E students (Firat
& Bildiren, 2022). Teachers' engagement in research, their academic preparation, and ongoing
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professional development are factors that can increase their awareness of 2E students. Additionally,
two other groups that need to enhance their knowledge and awareness are family and society (Dare &
Nowicki, 2015). For this reason, increasing awareness among families and the social environment of
2E students is essential.

Special education teachers emphasized the importance of early and detailed diagnoses in addressing
the challenges faced by 2E students. The primary obstacle to early identification is the coexistence of
giftedness and disability, which complicates diagnosis for students attending school. Additionally,
giftedness and disability can mask each other, and low awareness among professionals and society
often leads to these conditions being dismissed as myths (Townend & Brown, 2016; Baum &
Schader, 2021). Clues for early identification include symptoms observable at a young age, such as
early speech development, intelligence scores, and morning urine control (LeBeau et al., 2022). The
current research findings indicate that special education teachers' proposedsolutions align with the
literature. Solutions proposed include detailing the identification of 2E students and diversifying
diagnostic methods, providing emotional and behavioral support, and creating appropriate, specialized,
and differentiated programs for 2E students. Early detection provides valuable information about
social and behavioral issues and facilitates timely intervention programs. Another area of concern in
2E students involves emotional and behavioral adjustment problems (Speirs Neumeister, 2024).
Detecting these issues early allows for the implementation of targeted support programs. Support in
these areas helps 2E students overcome academic and adjustment challenges (Gomez-Arizaga &
Conejeros-Solar, 2021). An additional effective strategy is the implementation of a blended education
program. This study highlights that a new blended approach is essential for educating 2E students.

Typically, two types of programs are recommended for 2E students: IEP (Individualized Education
Program, for disabilities) and EEP (Enriched Education Program, for giftedness) (Pamungkas et al.,
2023). However, these programs are difficult for teachers to implement alone because they involve
separate procedures, require specialized teachers, and demand extra time. This situation calls for a
new differentiated program, combining elements of both IEP and EEP (Gierczyk & Hornby, 2021).
Developing and implementing such a program requires collaboration among special education
teachers, classroom teachers, psychological and guidance counselors, school administrators, and
families (Assouline & Whiteman, 2011). Recognizing, diagnosing, and educating 2E students
necessitates close cooperation and consistency. While collaboration occurs with families, schools, and
the community, consistency must be maintained between child and adolescent psychiatry in hospitals
and guidance and research center services (Flowers et al., 2018). This coordinated effort has a critical
impact on educational development. However, the study by Alabdallat and colleagues (2021) shows
that there is very little agreement and cooperation between school teachers and special education
teachers. This situation weakens the implementation of joint educational and intervention programs.
Therefore, encouraging and increasing internal collaboration between general school teachers and
special education teachers will contribute to the education of 2E students and the resolution of their
problems in a lasting and sustainable way. It is also very beneficial to seek help from subject teachers,
as 2E students need education in multiple areas. Therefore, teachers with 2E students can also receive
assistance from classroom and subject teachers regarding differentiated and enriched education as a
sub-application.

Conclusion

This study gathered the perspectives of special education teachers regarding the complex needs of
Twice-Exceptional (2E) students, highlighting a significant gap between teacher awareness and
systemic preparedness. The vast majority of participants (95.8%) reported having knowledge of 2E
profiles, yet an equally high percentage (91.5%) expressed a strong need for specialized professional
training, currently provided mostly at the university level. Importantly, teachers most often identified
and reported the necessity of complex typologiesfor 2E students, with Giftedness + Learning
Disability + ADHD + Autism being the most common combination (28.2%). This widespread
presence of complex typologies underscores the challenges faced by current educational systems.
Qualitative results identified identification issues as the primary systemic barrier, followed closely by
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significant concerns in the psychological and behavioral domains. These concerns are directly linked
to reported gaps in existing educational programs and a notable lack of focused teacher training.
Consequently, suggested solutions focused on improving detailed and specialized diagnosis,
implementing combined educational programs, and providing mandatory, targeted teacher support
and training. Overall, this research confirms that effectively supporting the layered, multi-diagnostic
needs of 2E students necessitates a move toward comprehensive system reform, beginning with the
development of standardized, multi-dimensional identification protocols that recognize the diversity
of 2E profiles.

Suggestions for Researchers

Future research should move beyond the perceptions of special education teachers to address the
current limitations in understanding Twice-Exceptional (2E) students. Adopting a multi-stakeholder
approach that includes general classroom teachers, parents, and 2E students will provide a more
comprehensive understanding of the challenges involved. Studies should use mixed-methods designs,
using qualitative insights to develop and validate quantitative instruments . This approach will
enhance the generalizability of findings and improve the measurement of key issues, such as
identification challenges and gaps in teacher training. Furthermore, research should focus on
evaluating the outcomes and implementation fidelity of individualized, mixed programs, rather than
relying solely on stakeholder opinions.

Suggestions for Practitioners

In addition to fostering collaboration between special education and classroom teachers for the
educational growth of 2E students, opinions and information should also be gathered from preschool
teachers, even though compulsory education is not a focus in Turkey. This way, the identification and
resolution of issues faced by 2E students can be tracked by educational professionals throughout the
process. Special education teachers can contribute to behavior interventions, particularly in
collaboration with field teachers and the school counseling service, depending on the school and level
of the 2E students.

Limitations

This study, while offering significant depth by exploring the views of special education teachers on
twice-exceptional (2E) students, is subject to several limitations inherent to its qualitative design. The
reliance on content analysis of self-reported views restricts the scope, as it does not capture the
teachers' actual classroom behaviors, real-time interactions, or tacit professional knowledge in
practice. These limitations should be carefully considered when interpreting the study's conclusions
and informing future research efforts.
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Abstract

This study aims to explore classroom teachers' views on the concept of citizenship and citizenship education. In
line with this purpose, teachers' views on citizenship, their interpretations of the concept of "active" citizenship,
the aims of citizenship education, and their classroom practices related to citizenship education were investigated.
The study employed an exploratory phenomenological approach, a qualitative research method. The results
revealed that teachers conceptualized citizenship as the acquisition of national legal status and identity, rights and
responsibilities, participation, and patriotism. It was concluded that teachers often emphasized the themes of
"responsibility,” "social sensitivity," "participation,” and "collaboration” when defining the qualities that an active
citizen should possess. In teachers' opinions about the aim of citizenship education, the categories "contributing
to the political socialization of students, teaching rights and responsibilities, and contributing to the development
of students' values and skills" were most emphasized. It was concluded that teachers mainly included citizenship
education in social studies and life sciences courses and used “providing examples" and "direct narration.”
Teachers also reported school councils and class president elections as extracurricular activities.

Keywords: Citizenship, citizenship education, primary education.

INTRODUCTION

In today's societies, which face various social, cultural, and political changes, the development of
citizenship remains a crucial issue in contemporary policy initiatives and public debates. (Dusi et al.,
2012). The emergence of social and educational challenges, such as globalization, technological
advances, and migration, has necessitated a rethink of the role of schools in developing citizenship.
Indeed, education in the 21st century extends beyond meeting the basic needs of the curriculum to
become a dynamic process that encompasses the knowledge, skills, and values individuals need in
global contexts, preparing them for this complex world (Evans et al., 2009; Pike, 2007). In this context,
citizenship education, which plays a fundamental role in the formation of citizens who act with a sense
of social responsibility, have critical and democratic thinking and develop social awareness, has become
an essential part of the educational curriculum in many countries (Euridyce, 2017; Martinez Guzmén
& Gonzalez Gutiérrez, 2010; Willemse et al., 2015).

Since the twentieth century, many countries around the world have incorporated citizenship education
into their education systems as a cross-curricular course, integrated with other subjects, or as a separate
course to strengthen their developing political/administrative structures and develop their democratic
institutions. (Akar & Aschenberger, 2016; Euridyce, 2017). Some researchers argue that citizenship
education can be structured according to countries' own political goals and the influence of the dominant
culture (Parker, 2008; Sunal & Haas, 2011). Currently, curricula are among the most essential tools
countries use to produce the kind of citizens they desire. Citizenship education, integrated into curricula
for courses such as civics, history, and social studies (Kwan-Choi Tse, 2000), is mainly provided within
the framework of social education in Turkey, as in many countries.
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Today, in many countries’ curricula, an emphasis on active, participatory, and critical citizenship can
be observed (Lin, 2015; Weinberg & Flinders, 2018). However, to what extent this emphasis in curricula
is reflected in teachers’ pedagogical practices remains a matter of debate. Many studies show an
inconsistency between the curriculum and pedagogical practices in citizenship education. While
curricula emphasize active, participatory, and critical citizenship, teachers tend toward traditional,
transmission-based citizenship education (Fuentes-Moreno et al., 2020; Marovah, 2019; Obiagu, 2024).
In this context, alongside the philosophy of the curriculum, it should not be overlooked that teachers,
as practitioners, are the most important actors in the formation of citizenship awareness in students and
in raising ideal citizens (Guven, Tertemiz, & Bulut, 2009; Zaman, 2006).

Citizenship education is influenced by many factors such as family, society, and media. Among all these
factors, teachers who implement national education policies, the school’s vision, and the curriculum are
the most important and constitute an indispensable part of citizenship education (Kus & Aksu, 2017;
Westheimer & Kahne, 2004; VVeugelers, 2007). Considering that the concept of citizenship is a complex
notion that can be understood differently across social, political, historical, and cultural contexts, it
should not be ignored that perceptions related to this concept may also affect the way it is taught (Lee
& Fouts, 2005; Veugelers, 2011; Walkington & Wilkins, 2000). In fact, teachers, as practitioners in
schools, can influence students’ citizenship development either consciously through the formal
curriculum or implicitly in line with their own understanding of citizenship (Leenders, Veugelers, &
De Kat, 2008; Leenders & Veugelers, 2006; Westheimer & Ladson-Billings, 2024).

Citizenship Education in the National Context

To effectively analyze the structure of citizenship education in Turkey, it is essential to understand the
concept of citizenship within its national context. The notion of citizenship in Turkey has evolved over
different periods. Still, it has consistently centered on the themes of "modernity" and "patriotism,"
particularly after the establishment of the Republic of Turkey in 1923, following the dissolution of the
Ottoman Empire's multinational structure (Kus, 2020). During the Republican era, significant efforts
were made to develop a new nation, culture, and sense of citizenship (Keyman, 2008). This period,
marked by nation-building, underscored the importance of establishing a national and secular state
structure alongside a cultural and social framework compatible with those attributes (Keyman &
Icduygu, 1998).

Consequently, the republican model of citizenship dominated Turkey until the 1950s. This model
emphasized duties and obligations more than social rights (Ustel, 2004). In other words, early in the
republic, the understanding of citizenship focused on citizens' responsibilities to society and the state,
as dictated by the republican tradition (Kadioglu, 2006). This duty-oriented and collectivist
interpretation of citizenship, which positioned citizenship at the heart of national identity and prioritized
obedience to the state alongside adherence to law and order, began to transform with the transition to a
multi-party system in the 1950s (Caymaz, 2007; Isyar, 2005). This period witnessed two significant
developments: Islam became integral to civic identity, and a more liberal definition of citizenship
emerged. Following the 1980s, Turkey's integration into the global neoliberal economic system—
prompted by rapid social and economic changes worldwide, along with the rise of rights-based policies
—Dbrought citizenship back into focus in terms of rights, duties, and identity recognition. (Keyman &
Igduygu, 2005). Additionally, social movements addressing global issues and the migration
phenomenon from the 2000s onward have amplified the demands of various ethnic, religious, and
cultural groups, fostering a more individualistic, liberal, and multicultural understanding of citizenship
(Keyman, 2005; Simsek & Karaduman, 2023). Throughout this process, significant events such as
coups or coup attempts, along with legal reforms, have played a crucial role in shaping the content and
direction of citizenship education in Turkey. Militaristic discourses, which intensified after the 1960
military coup, have also been reflected in educational materials (Sen, 2018). During this period, the
understanding of political citizenship gained momentum, as the boundaries of the public sphere were
defined and the rights and responsibilities of citizenship were emphasized (Simsek & Karaduman,
2023).
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In the 1990s, Turkey's participation in the United Nations Decade for Human Rights Education initiative
helped integrate human rights into the country's citizenship curriculum. In the early 2000s, significant
changes were implemented in education within the scope of the European Union membership policy.
Citizenship education was restructured to move away from a militaristic understanding of citizenship.
Instead, an interdisciplinary approach was adopted, emphasizing national values while highlighting
universal values and citizenship skills (Sen, 2023). This transition from a traditional approach based on
national identity to a modern understanding of citizenship education was realized with a curriculum
change in 2005 (Kayacan, 2014). The revised program removed citizenship education as a compulsory
subject and integrated it into the social studies curriculum as an intermediate discipline. The current
social studies curriculum 2018 includes components related to citizenship education under the theme
"Active Citizenship and Global Connections,” which focuses on contemporary concepts of rights,
freedom, and justice. Furthermore, the Human Rights and Citizenship course for fourth-grade students
aims to enhance their awareness of citizenship (MoNE, 2018).

Overall, it can be said that citizenship education in Turkey has been shaped by a duty-and-responsibility
framework. This historical background of the concept of citizenship may shape teachers’
understandings of citizenship. In this context, it is thought that not only teachers’ perceptions of
citizenship but also the country’s citizenship culture may influence citizenship education.

The Present Study

Studies in the literature show that teachers' beliefs serve as epistemological and moral filters for their
pedagogical practices (Fives & Buehl, 2012; Knowles, 2018; Thornton, 2005). While this is true for all
disciplines across the curriculum, it becomes even more critical when teaching citizenship
competencies. This is because citizenship education is an area of the curriculum where teachers often
have greater discretion (Jara et al., 2023). Therefore, it becomes essential to uncover the beliefs of
teachers responsible for developing citizenship competencies. Knowles (2018) argues that teachers are
guided by their beliefs, and that their approach to policy and citizenship issues can align significantly
with these beliefs. Therefore, it is essential to consider teachers' approaches to teaching citizenship
competencies and the core beliefs that underpin these approaches.

Upon reviewing the relevant literature, numerous studies have been conducted both nationally and
internationally on teachers' perspectives on various aspects of citizenship. Research in Turkey reveals
that teachers mostly define the concept of citizenship in terms of national identity, duties, and
responsibilities (Guven et al., 2009; Malkog¢ & Ata, 2021). However, these studies show limitations in
how teachers reflect their perceptions of citizenship in classroom teaching processes. Indeed, some
international studies have shown that teachers' perceptions of the concept of citizenship influence
classroom teaching processes in citizenship education. For example, some studies focusing on the
relationship between teachers' citizenship ideals and teaching methods have shown that teachers with a
participatory and multifaceted understanding of citizenship frequently use activities based on active
teaching methods such as discussion and projects; whereas teachers with a duty and responsibility-
oriented understanding of citizenship prefer traditional and teacher-centered activities (Sampermans et
al., 2021; De Schaepmeester et al., 2022). Some studies have shown that teachers with a justice-oriented
understanding of citizenship are more likely to encourage their students' critical thinking and
participation orientations through activities such as inquiry, discussion, and projects (Cleovoulou, 2021,
Smith et al., 2024).

When the relevant literature is evaluated together, the limited number of studies on the reasons why this
understanding is not sufficiently reflected in teachers' pedagogical practices, despite the emphasis of
curricula on active and participatory citizenship, creates a significant gap in the field of citizenship
education. This research aims to fill this gap by examining the relationship between teachers'
understanding of citizenship and their pedagogical practices.

The aim of this research is to determine classroom teachers' understanding of citizenship and citizenship
education and to reveal the extent to which citizenship ideals are reflected in classroom teaching
practices. In line with this aim, the following questions are addressed:
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v How do classroom teachers understand the concept of citizenship and effective citizenship?

v How do classroom teachers interpret the aims of citizenship education?

v' To what extent are the citizenship ideals of classroom teachers reflected in classroom teaching
practices?

METHOD

Research Design

This research was designed as an interpretive qualitative study to investigate classroom teachers'
perceptions of the concept of citizenship and citizenship education, and how these perceptions are
reflected in their pedagogical practices. The interpretive qualitative research approach forms the basis
of research inquiries aimed at understanding individuals' experiences, perspectives, and the meanings
they attribute to these experiences (Merriam & Graneier, 2019; Schwartz-Shea & Yanow, 2012).

Participants

Participants consisted of 27 classroom teachers working in 5 different primary schools in Saricam,
Seyhan, Yiiregir, and Cukurova districts of Adana province in the spring semester of the 2023-2024
academic year. The participants were selected using purposive sampling. In purposive sampling, the
criterion was "classroom teachers who have taught 4" grade". In Turkey, citizenship education is
introduced in the 4" grade of primary school through the course "Human Rights and Civics." Therefore,
this criterion was established. Thus, the aim was to include participants who had experienced the central
phenomenon under study. Before the study, permission was obtained by submitting and application to
the Adana Provincial Directorate of National Education. The participants were volunteers. The
demographic characteristics of the participants are shown in Table 1.

Table 1. Data on demographic characteristics of the participants.

Variables n
Gender Female 20
Male 7
Licence 17
Educational Level Master's Degree 8
Ph.D. 2
1-5 years 1
6-10 years 2
Professional experience 11-15 years 3
15-20 years 3
21 years and over 18
1-3 years 10
Frequency of teaching 4™ grade 4-6 years 13
7 years and over 4

Table 1 presents the demographic and professional background of the participants. Among the 27
participants, 7 were male, and 20 were female. In terms of academic qualifications, 2 participants held
aPh.D., 8 had a Master's degree, and 17 possessed a Bachelor's degree. Regarding teaching experience,
18 participants had 21 or more years, while 1 participant had fewer than 5 years. When focusing
specifically on 4th-grade teaching experience, 10 participants had 1 to 3 years of experience, 13 had 4
to 6 years, and 4 had 7 years or more. To ensure participants' privacy, ethical guidelines were followed,
and codes (e.g., P1, P2, P3) were used to protect their identities.

Data Collection Tool

In this study, the researcher created a semi-structured interview form to explore primary school teachers'
perceptions of citizenship concepts and education in depth. The design of the semi-structured interview
aimed to encourage teachers to articulate their thoughts and experiences clearly and in detail. The
researcher carefully crafted the interview questions based on existing literature regarding citizenship
education in primary schools, with a particular focus on teachers' perceptions (see Appendix 1). The
semi-structured interview form consisted of three parts: 1. An informed consent form, which obtained
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participants' written consent for ethical compliance. 2. A demographic information section, which
collected details such as gender, age, education level, and teaching experience. 3. A series of open-
ended questions that explored classroom teachers' perceptions of citizenship and citizenship education,
consisting of eight questions. One of the open-ended questions was: "There are different types of
citizenship, such as global citizenship, digital citizenship, and active citizenship. Are you familiar with
these types? If so, can you explain them? Which concepts do you think are important, and why?" This
format allowed participants to express their views and experiences in a detailed and comfortable manner
while encouraging them to clarify concepts through exploratory questions regarding the ‘why' and 'how.'
To enhance content validity, it is standard practice to involve a team of experts (Polit & Beck, 2006).
This approach helps to prevent the research questions from being limited to the researchers' perceptions
or experiences of the topic (Davis, 1992). In this context, three experts with experience in classroom
teaching, social studies education, and civic education reviewed the questions for clarity and content
quality to ensure their validity. Based on the feedback from these experts, the open-ended questions
were reorganized.

The researcher utilized the content validity index to evaluate the content validity of the semi-structured
interview form. The validity of each item was assessed based on ratings from experts, who were asked
to evaluate the relevance of each question to the underlying construct. The rating scale was defined as
follows: (1) = not relevant, (2) = somewhat relevant, (3) = relevant, and (4) = highly relevant. The
content validity index was calculated by dividing the number of experts who rated each item as a 3 or
4 by the total number of experts consulted (Shrotryia & Dhanda, 2019). For content validity, the content
validity index should be 1.00 when there are five or fewer experts, and it should not be lower than .78
when there are six or more experts (Polit & Beck, 2006; Rubio et al., 2003). In this study, the content
validity index was 1.00. Furthermore, the content validity index for the questions was .87, based on the
interrater agreement index. Consequently, there is a need for a comprehensive study of teachers'
perceptions and experiences regarding citizenship and citizenship education.

Data Collection

This study gathered data from participants selected through purposive sampling. Individual interviews
were conducted to gain deeper insights into the perceptions and understandings of 4th-grade elementary
school teachers regarding citizenship and citizenship education. The interviews took place during the
spring semester of the 2023-2024 academic year. Prior to participating in the interviews, participants
provided informed consent to address ethical concerns. They were then asked to complete a
demographic information questionnaire, followed by a semi-structured written interview. To ensure
accurate data collection without time and space constraints, online versions of the demographic
guestionnaire and semi-structured interview questions were created using Google Forms and distributed
to participants via WhatsApp. The data collection process continued until data saturation was achieved,
indicating that no new information was being gathered. The decision to stop sampling was made when
repeated interviews yielded no new content, confirming that the data had been sufficiently replicated
(Brod et al., 2009). The sampling process lasted approximately two months, from April to June 2024.

Data Analysis

This study gathered data from 27 classroom teachers who shared their perspectives and experiences
regarding citizenship and citizenship education. After collecting the data, the researcher reviewed the
semi-structured interview forms to identify and correct any missing information and spelling errors.
The researcher then employed a content analysis to examine participants' responses to the interview
guestions. This method was chosen to uncover concepts that could explain the collected data and to
systematically categorize it (Schreier, 2012; Yildirim & Simsek, 2011). The goal was to gain insight
into the participants' understanding and experiences of citizenship. A structured content analysis
procedure was implemented in this study (Mayring, 2015). To enhance the reliability of the analysis,
the content analysis was conducted using MAXQDA 2020 software. Utilizing computer-assisted
qualitative data analysis software significantly improves the reliability of the coding process (Baralt,
2012). The analysis followed a five-step procedure proposed by Gao and Zhang (2020), which included:
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1. Cleaning the original data: Reading through the data, identifying and correcting errors, and
checking for consistency.

2. Data coding: Reading the original data multiple times to develop clear codes.

3. Creating themes: Comparing original codes, examining the relationships between them, and
naming the themes.

4. Categorizing themes: Organizing themes into various categories based on specific standards
and principles.

5. Writing the report: Composing a scholarly report based on the analyzed data, which includes
appropriate and persuasive citations relevant to the research questions and literature (p. 8).

The data were organized using MAXQDA 2020, a data analysis software, following a systematic
analysis procedure. In the initial stage, the original data was cleaned, and transcriptions were checked
for typos and inconsistencies. The data analysis process aimed to identify recurring patterns of meaning
in participants' narratives rather than simply quantifying their responses to the interview form. During
the coding phase, the data sets were re-examined, and initial codes were created. In the theme generation
stage, the coders categorized the initial codes into relevant themes. The derived themes were then
organized into higher-level concepts during the categorization stage. To develop the coding framework,
both conceptual and data-driven strategies were employed (Schreier, 2012). The coders defined the
main categories based on existing literature and theories regarding teachers' perceptions of citizenship
and citizenship education (Margot & Kettler, 2019). After reviewing all interviews, additional
categories were integrated into the main coding framework. In the final stage, the researcher compiled
a concise report detailing the entire process. To enhance the reliability of the coding and categorization,
an expert faculty member in the field collaborated with the researcher throughout all five stages.
Reliability was assessed using Miles and Huberman's formula: reliability = number of consensuses /
(total number of consensuses + disagreements). According to Miles and Huberman (2016), a reliability
coefficient of 90% is generally expected. In this study, the reliability calculation indicated a high level
of agreement between the coders (oo = .96). Disagreements regarding codes and categories were
reviewed, and a joint decision was made. Finally, participants’ statements were presented with direct
quotes to clarify the tables and enhance the understanding of the codes and themes. During the
presentation of the teachers' statements, the coding, such as P/1, P/2, and P/27, adhered to the ethical
rules of the research.

RESULTS

In this section of the study, the codes, categories, and themes that emerged from the interview data on
classroom teachers' views of citizenship and citizenship education were analyzed and visually presented
using MAXQDA 2020. Below, you will find a "code matrix" visualization that clusters the data
according to the participants' opinions, offering a comprehensive perspective on the research.
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Figure 1. MAXMap code matrix.

Figure 1 illustrates that a total of 798 codes were generated for three sub-objectives based on the
opinions of 27 participants regarding the research. The participants categorized their codes as follows:
P17, P21, and P22 pertained to the concept of citizenship; P1, P3, and P9 were categorized under types
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of citizenship; P9 and P17 represented the most important types of citizenship; and P5, P9, P17, and
P24 were associated with characteristics of active citizens. Regarding the subgoal focused on classroom
teachers' perspectives on citizenship education, participants assigned codes P9, P23, and P24 to the
category of values and sPills relevant to citizenship education. In the category concerning the purpose
of citizenship education, participants P16, P20, and P21 expressed their opinions more fervently. Lastly,
when discussing suggestions for developing influential citizens in our country, participant P21's views
were particularly prominent, while overall, participants expressed their opinions on this topic less
frequently.

Citizenship as a Normative Identity

In this section, we present the classroom teachers' views of citizenship, their understanding of the
different types of citizenship, and their views on what constitutes effective citizenship. These findings,
reflecting the first sub-objective of the study, are illustrated visually in Figure 2, which showcases the
participants' views of citizenship.
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Figure 2. MAXMap Code Theory Model of teachers’ views on citizenship perception.

The concept of citizenship

To explore classroom teachers' views of citizenship, participants were asked to define citizenship during
the interviews, and their responses were analyzed. The meanings that participants attributed to
citizenship are illustrated in Figure 3.
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Figure 3. MAXMap Code Theory Model for the concept of citizenship.
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Figure 3 shows that participants defined the concept of citizenship within the frameworks of national
identity, rights and responsibilities, patriotic citizenship, and participation. Participants’ views were
mostly concentrated around national identity and rights and responsibilities.

Citizenship as national identity: In this category, participants most frequently defined citizenship in
terms of shared values and a sense of belonging. Citizenship was explained by most participants through
language, culture, flag, and common history, and was associated with the feeling of “being part of a
community.” In this context, citizenship was expressed more as an identity and a sense of belonging
rather than a legal bond between the individual and the state. Accordingly, one participant defined
citizenship as “the identity of a country, belonging to a common group and a sense of belonging” (P16),
while another participant expressed it as “being part of a community at the local, national, or global
level” (P1). Some teachers explained citizenship in terms of the legal bond between the individual and
the state. Nevertheless, these definitions were also primarily located within the domain of national
identity and belonging. This suggests that teachers primarily conceptualised citizenship as a social and
cultural identity rather than a legal status.

Citizenship as rights and responsibilities: A significant number of teachers explained citizenship in
terms of rights and responsibilities. In participants’ narratives, duties such as complying with
constitutional rules, protecting national interests, and maintaining social order were associated with the
concept of citizenship. Obligations such as paying taxes, completing military service, and contributing
to society were expressed as core elements of citizenship. In one teacher’s words, a citizen is “a person
who safeguards national interests and does not avoid taking responsibility” (P3). Similarly, another
teacher emphasized that citizenship “includes both rights and certain obligations” (P22). In these views,
the concept of rights was mostly addressed in connection with responsibilities.

Patriotic citizenship: Some teachers explained citizenship directly through love of country and loyalty.
In this context, citizenship was associated with values such as loyalty to the country, social sensitivity,
and protecting the continuity of the nation. One teacher expressed citizenship as “loyalty to the country
and sensitivity toward society” (P7), while another defined it as “a sacred concept worth dying for”
(P10). These views indicate that citizenship was perceived as an emotional and moral responsibility.

Citizenship as participation: Some participants addressed citizenship within the context of social and
political participation. For these participants, citizenship was associated with identifying national
problems, developing solutions, and participating in decision-making processes. One teacher defined
citizenship as “identifying the country’s problems and taking steps to improve quality of life” (P24),
while another expressed it as “having the knowledge and skills necessary to actively participate in
national decisions” (P16). However, the relatively limited presence of these views compared to other
definitions indicates that political participation processes remained secondary in the perception of
citizenship.

When the findings are evaluated together, they show that teachers conceptualize citizenship more in
terms of identity, belonging, and responsibility, and attach less importance to participation and
democratic processes. These narratives show that teachers interpret citizenship as a means of
maintaining social order, duty, responsibility, and loyalty rather than as an active, participatory, and
political process. Consequently, citizenship emerges as a normative ideal associated with social order.

Conceptualization of Active Citizenship
Classroom teachers' knowledge and assessments of types of citizenship, the types they consider most
important, and their views on the characteristics of an active citizen are compiled under this theme.

According to the classroom teachers' views on defining the types of citizenship, the results are presented
in Figure 4.
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Figure 4. MAXMaps the Code Theory Model of types of citizenship.

Figure 4 shows that approximately one-third of teachers do not have sufficient knowledge about types
of citizenship. The narratives of teachers who expressed their opinions reveal that teachers are most
familiar with the concepts of active citizenship and digital citizenship. This situation shows that
teachers define the concept of citizenship primarily through the types of citizenship that are prominent
in current, widespread discourse.

When examining participants' definitions of active citizenship, they most often associate it with social
awareness and participation. According to teachers, an active citizen is an individual who is not
indifferent to events around them, takes responsibility for issues related to the country, and intervenes
when necessary. For example, while some participants defined an active citizen as “a person who can
intervene in events around them and actively take responsibility for issues related to the country” (P6,
P9, P18, P24), others expressed it as “an individual who actively participates in all kinds of decisions
and activities related to the country” (P1, P4). Furthermore, one teacher explained active citizenship as
“possessing the knowledge and skills required for citizenship in democratic societies” (P25). These
findings show that teachers perceive active citizenship primarily through a participatory lens, shaped
by responsibility and sensitivity.

In their definitions of digital citizenship, teachers most often emphasized the dimensions of having
digital rights and responsibilities and actively and correctly using information and communication
technologies. In addition, some participants touched on themes such as distinguishing between correct
and incorrect information in the digital environment and the removal of international borders, albeit to
a limited extent.

An analysis of participants' narratives reveals that digital citizenship is defined as individuals being
aware of their rights and responsibilities in digital environments (P9), using information and
communication technologies correctly and effectively (P1, P18), and distinguishing between true and
false news (P1). These definitions show that digital citizenship is approached more as conscious use
and individual responsibility.

In the definitions of global citizenship, the emphasis was mostly on “world citizenship,” followed by
the perception of transnational citizenship. Global citizenship has mostly been associated with a sense
of belonging to the world and a global perspective. For example, one teacher defined global citizenship
as “belonging to the world at the local, national, and international levels and working for the welfare of
the world” (P1). In contrast, another teacher expressed it as “having a global perspective” (P9).
However, one participant took a negative view of global citizenship, stating that the concept was
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“created to destroy nations” (P3). This statement shows that the concept of global citizenship is
perceived differently, and sometimes critically, by teachers.

Overall, the findings show that participants emphasized active and digital citizenship, while having
more limited knowledge of other types of citizenship. In particular, environmental, cultural, and
transnational dimensions of citizenship showed limited awareness. This suggests that teachers'
understanding of citizenship is limited to certain normative and contemporary dimensions.

Teachers' views on the most important types of citizenship were analyzed, and the results are presented
in Figure 5.
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Figure 5. MAXMaps the Code Theory Model of the most important types of citizenship.

Figure 5 shows that the majority of teachers consider active citizenship to be the most important type
of citizenship. In addition, some teachers stated that all types of citizenship are important, while others
emphasized global and digital citizenship.

When examining why teachers consider active citizenship important, it is evident that this concept is
particularly associated with contributing to the country's welfare, a sense of responsibility, and
sensitivity to social issues. According to the participants, an active citizen is not only an individual who
knows their rights but also someone who strives for the country's development. Indeed, one teacher
stated that they see active citizenship as a “duty” to fight for the country's development, contribute t0
it, and serve the community (P10). Similarly, another participant stated that they do not consider
individuals who do not see the country's problems as their own and do not produce solutions to be
citizens (P18).

Some teachers explained active citizenship more in terms of duties and responsibilities. For example,
one participant emphasized that citizens must fulfill their duties in the country's development (P7). At
the same time, another stated that citizenship goes beyond responsibilities such as voting and military
service and also includes actively intervening in social issues (P9). In this view, the teacher stated that
an active role could be played through means such as petitioning or participating in civil society
organizations on issues such as global warming, war, children's rights, and social equality.

When these findings are evaluated together, it is evident that while teachers associate active citizenship
with participation, they interpret this participation more in terms of taking responsibility and
contributing to society. Therefore, in teachers' perception, active citizenship represents the ideal of
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individuals who support social order and work for the benefit of the country, rather than political
participation and democratic decision-making processes.

The views of classroom teachers regarding the characteristics of an active citizen are presented in Figure
6.
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Figure 6. MAXMaps the Code Theory Model of active citizen characteristics.

Figure 6 shows that classroom teachers' views on the characteristics required for active citizenship are
grouped around two main dimensions: values and knowledge and skills.

In the teachers' narratives, active citizens are primarily defined as individuals who possess certain
personal and social values. Participants particularly emphasized sensitivity, responsibility, and
awareness regarding the characteristics of an active citizen; these were followed by values such as
diligence, loyalty to the country, patriotism, and respect for shared values. In these definitions,
citizenship was primarily associated with an individual's sense of duty to society and the country.
Indeed, one teacher defined an active citizen as “a person who is not indifferent to events around them,
who can intervene and achieve results” (P14). In contrast, another teacher described them as “an
individual who loves their country, is aware of their national and spiritual values, and is sensitive to
their surroundings” (P17). Similarly, another participant stated that an active citizen is someone aware
of their responsibilities and acts in cooperation with society (P18).

In terms of knowledge and skills, teachers associated cooperation, social participation, and political
participation with the characteristics of active citizenship. However, they placed less emphasis on skills
such as critical thinking, empathy, staying up to date on current events, and effecting change.
Accordingly, it is possible to say that teachers interpret active citizenship more in terms of social
harmony and responsibility, placing less emphasis on the dimensions of democratic debate and critical
participation. However, some participants explained active citizenship directly through participation.
For example, one teacher defined participating in a peaceful protest against a law they believed to be
unfair as an act of active citizenship (P1). Another teacher described an active citizen as an honest,
responsible, tax-paying individual who strives to protect their country (P22).

Overall, the findings reveal that teachers approach active citizenship in terms of both values and skills,
but that the values dimension is more dominant than the skills dimension in this definition. In other
words, in teachers' perceptions, active citizenship is highlighted more as an individual who maintains
social order, fulfills responsibilities, and adapts to society, rather than as a critical and transformative
actor.
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Classroom teachers' views on citizenship education
Teachers' views on the aim of citizenship education were analyzed. The findings from classroom
teachers on citizenship education are presented in Figure 7.
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Figure 7. MAXMaps the Code Theory Model regarding the aim of citizenship education.

The opinions of classroom teachers reveal that perceptions of the purpose of citizenship education vary
in different dimensions. Teachers define citizenship education not so much as a subject focused on the
transfer of knowledge, but rather as a process that prepares students for social life and instills certain
behavioral patterns. In this context, teachers' views were grouped around the categories of teaching
rights and responsibilities, political socialization, value and skill development, contributing to the
country's development, and identity-cultural awareness.

First, teachers expressed the fundamental purpose of citizenship education as developing students as
individuals who know their rights and responsibilities. According to the participants, citizenship
education is important for individuals learning their duties within society and contributing to the
maintenance of social order. In this regard, citizenship education has been seen as a process that helps
students acquire behaviors such as obeying rules, taking responsibility, and fulfilling their social
obligations. In addition, teachers emphasized that citizenship education contributes to students' political
socialization. Students' participation in social life, developing sensitivity to social issues, and
understanding democratic processes have been considered important goals of citizenship education. In
other words, citizenship education has been interpreted as a process that helps individuals recognize
that they are members of society and take an active role in social life. In addition, teachers stated that
citizenship education is closely related to the development of values and skills. Among the important
goals of citizenship education are instilling values such as respect, responsibility, helpfulness, and social
awareness in students, and developing skills such as cooperation, communication, and coexistence. In
this respect, citizenship education has been evaluated as an area that supports not only cognitive but
also emotional and social development. In the teachers' narratives, another objective of citizenship
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education was to contribute to the country's development. Participants associated the progress of society
and the development of the country with the cultivation of conscious individuals. Therefore, in civic
education, social benefit and collective responsibility were considered important beyond individual
gains. Finally, teachers stated that civic education creates identity and cultural awareness in students.
Students feeling that they belong to the society they live in, recognizing cultural values, and developing
awareness of their shared past were seen as important functions of civic education.

Overall, the findings show that while teachers accept civic education as an area that develops
participatory democratic processes, they interpret this process primarily in terms of its functions of
maintaining social order, instilling responsibility, and creating a sense of belonging.

Implementation of Citizenship Education: Courses, Methods, and Experiential Contexts
Figure 8 presents classroom teachers' opinions on which courses or extracurricular activities provide
citizenship education.
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Figure 8. MAXMaps the Code Theory Model regarding activities for citizenship education.

Teachers’ views regarding the courses and activities through which they implement citizenship
education were grouped under three main categories: courses, instructional methods and techniques,
and extracurricular activities.

In their narratives, teachers stated that social studies, life sciences, and the human rights and citizenship
course were particularly influential in developing citizenship awareness. However, some teachers also
emphasized that citizenship education is not limited to specific subjects and that all courses can
contribute to developing this awareness. For example, one teacher stated that “although all courses are
important in building citizenship awareness, life sciences, social studies, and human rights courses are
more decisive in this regard” (P1). Similarly, another participant expressed that “this awareness can be
developed in all courses where activities can be carried out” (P25). These findings indicate that teachers
view citizenship education not as content belonging to a particular subject, but as an interdisciplinary
area.

When the instructional methods used to develop citizenship awareness are examined, it is evident that
teachers rely primarily on exemplification and lecturing. In addition, techniques such as question—
answer, drama, incidental teaching, and limited discussion were also mentioned in teacher narratives.
One teacher stated that they planned to develop citizenship awareness by explaining important historical
figures and national examples (P25). Another teacher reported using lecturing, question—-and-answer,
and drama methods and noted that they tried to concretize the abstract nature of the concept of
citizenship (P3). Another participant stated that they paid special attention to democracy and social
identity development in their lessons and asked students questions such as “Who would I be if I had
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been born and raised in another family?” in order to foster empathy (P14). Moreover, presenting
individuals who contribute to their country in sports, arts, and science was also expressed as a way of
building citizenship awareness (P10). These findings show that teachers mainly adopt an information-
transmission, teacher-centered, and example-based approach in citizenship education, while
participatory and discussion-oriented methods are used more limitedly.

Within extracurricular activities, teachers reported including projects, school councils, class
representative elections, seminars, trips, and special days and weeks. These activities were evaluated as
environments in which students could experience citizenship. One teacher stated that practices such as
school councils and student representation provide students with the opportunity to experience
citizenship (P9). Another teacher reported providing a democratic experience through in-class elections
and voting practices (P13). International projects were also considered a field that develops citizenship
awareness. For instance, one teacher stated that projects such as eTwinning, which enable students to
collaborate with peers from different cultures, help develop values such as respect, empathy, and
responsibility (P1). Similarly, another participant indicated that they directed students toward projects
they could participate in outside school (P21). These findings show that teachers do not limit citizenship
education only to classroom instruction and teaching methods, but also include experience-based
activities. However, when the scope of these activities is examined, they appear to remain largely
limited to school-based settings.

When the research findings are considered together, it can be said that teachers’ views on the aims of
citizenship education are consistent with their understanding of the concept of citizenship. Teachers
most often define citizenship in terms of identity, belonging, responsibility, and social order.
Accordingly, they associate citizenship education primarily with students learning their rights and
responsibilities, achieving social adaptation, and developing values. In contrast, the participation
dimension of citizenship, such as democratic discussion, critical thinking, and political participation,
remains in the background.

Teachers also reflect this understanding in their pedagogical practices. Although teachers state that
active citizenship is the most important type of citizenship, in classroom practices, they mostly prefer
lecturing, exemplification, and guidance-based instructional approaches. Extracurricular activities are
seen as those that support student participation; however, this participation generally remains limited to
school-based, structured activities.

Therefore, the findings show that teachers’ understandings of citizenship do not directly translate into
pedagogical practices in citizenship education. In other words, while active citizenship is strongly
emphasized in teacher narratives, a more normative, transmission-based approach to citizenship
education emerges in teaching practices.

DISCUSSION, CONCLUSION, and SUGGESTIONS

Revealing teachers' views and perspectives on the concept of citizenship and citizenship education
constitutes an important resource regarding how citizenship education is addressed in schools. This
study, in line with research findings, examines classroom teachers' understanding of the concept of
citizenship and citizenship education, and how this understanding is reflected in their classroom
pedagogical practices.

The findings reveal that classroom teachers conceptualize citizenship as acquiring national legal status
and identity, knowing rights and responsibilities, and being participatory and patriotic. In teachers'
narratives, citizenship was defined in terms of belonging, shared values, and a sense of responsibility;
the dimensions of participation and negotiation were addressed to a lesser extent. This situation shows
that teachers primarily perceive citizenship as a cultural and normative identity. These findings are
consistent with previous studies showing that teachers' understanding of citizenship in Turkey is largely
shaped by national identity and duty (Giiven et al., 2009; Malko¢ & Ata, 2021; Kadioglu et al., 2016;
Giirkan & Doganay, 2020). However, this research differs from other studies in that it reveals that this
normative understanding of citizenship is not merely a matter of perception but also decisive in teachers'
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pedagogical practices. In the international literature, teachers' perceptions of citizenship vary by
context. While participatory citizenship is prominent in countries such as Chile, Australia, England, and
the USA (Chin & Barber, 2010; Martinez-Rodriguez et al., 2019), research has shown that national and
nationalist understandings of citizenship are dominant in more centralized countries such as Singapore
(Sim, 2008). In light of these findings, it is possible to say that teachers' understanding of citizenship is
shaped not only by individual preferences but also by national citizenship culture and education policies.
In the study, teachers emphasized active citizenship as the most important type of citizenship. However,
when examining teachers' definitions of active citizenship, it is evident that this concept is primarily
addressed in terms of responsibility, social sensitivity, and working for the benefit of the country. It is
noteworthy that dimensions such as political participation, social participation, critical inquiry, and
democratic deliberation are given limited attention. This result draws attention to the theoretical
distinction between normative and participatory citizenship, which are frequently discussed in the
literature (Westheimer & Kahne, 2004; Veugelers, 2007; Biesta, 2011). Normative citizenship is based
on the individual's adaptation to the social order, fulfillment of responsibilities, and commitment to
common values. In contrast, participatory citizenship is based on the individual's critical thinking,
participation in public debates, and active role in democratic decision-making processes (Parker, 2008;
Biesta, 2011). Westheimer and Kahne (2004) consider citizenship in three types: "responsible citizen,"
"participatory citizen," and "justice-oriented citizen." The findings of this research show that although
teachers stated they considered active citizenship important, their understanding of active citizenship
was more closely defined within the category of "responsible citizenship." Indeed, teachers define an
active citizen as an individual who is responsible, sensitive to social problems, loyal to their country,
hardworking, and supportive of social order. Although teachers' narratives refer to social and political
participation, it is clear from the relevant definitions that this understanding of participation remains
within a normative framework.

These results can be considered a reflection of Turkey's historical citizenship culture. In Turkey, the
understanding of citizenship has been shaped around duty, loyalty, and national unity since the
proclamation of the Republic (Ustel, 2004; Kadioglu, 2006). Considering this historical background, it
is not surprising that although teachers embrace the discourse of active citizenship, their definitions of
active citizenship are closer to the "responsible citizen" typology. In this context, the research results
show that ideal citizenship education can be achieved not only through curriculum changes but also
through the restructuring of teachers' beliefs and pedagogical backgrounds.

According to the research results, classroom teachers view the main purpose of citizenship education
as fostering civic awareness among their students. In addition, in the teachers' narratives, citizenship
education is considered important for contributing to students' socialization processes through political
and social participation, raising individuals' awareness of their rights and responsibilities, instilling
national identity and cultural awareness, and supporting the development of values and skills related to
citizenship. In this respect, teachers evaluate citizenship education not so much as a process of
information transfer, but as a process that influences students' ability to find their place in social life.
These findings largely coincide with studies in the literature. In Onal, Oztiirk, and Kenan's (2018) study,
teachers in England reported that citizenship education improved students' social skills, increased their
political literacy, and strengthened their capacity to question world problems. Cetiner and Simsir (2024),
on the other hand, revealed that teachers expressed the aims of citizenship education more as raising
individuals who fulfill their duties, contribute to the social order, and benefit their families and country.
Similarly, Badou's (2013) study highlighted the dimensions of developing political literacy, fostering
identity awareness, and teaching rights and responsibilities in citizenship education. Parallel to these
findings, the Eurydice (2017) report also shows that citizenship education in European countries focuses
on goals such as critical thinking, political literacy, and active participation. From this perspective, it is
possible to say that the aims expressed by teachers are aligned with those of international citizenship
education. However, as seen in the present study, the issue that needs to be discussed is not so much the
aims of citizenship education themselves, but rather how these aims are reflected in classroom
pedagogical practices.
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Regarding the subjects through which citizenship education is provided, social studies, life skills, and
human rights and citizenship courses were most frequently mentioned by teachers. This indicates that
citizenship education is identified with specific subjects. The literature frequently emphasizes the
central role of social studies lessons in acquiring citizenship knowledge, skills, and values (Althof &
Berkowitz, 2006; Ugurlu, 2011; Polat, Ozgiil, & Bayram, 2023). However, the perception of citizenship
education as being integrated into the content of specific courses suggests that citizenship is treated
more as a program-based content. Regarding teaching methods, it was found that teachers most
frequently use information-transfer-based methods, such as lecturing, providing examples, and
question-and-answer sessions. More participatory methods, such as drama, discussion, and projects, are
less frequently used, and it appears that a teacher-centered approach generally prevails in citizenship
education.

This result presents a striking picture, given that active citizenship is widely regarded as the most
important type of citizenship in teachers' discourse. The emphasis on active and participatory citizenship
in teachers' narratives shows inconsistency with their classroom practices. However, international
literature indicates a strong relationship between teachers' beliefs and pedagogical preferences
(Thornton, 2005; Sampermans et al., 2021; De Schaepmeester et al., 2022). However, when viewed
specifically in Turkey, this inconsistency can be explained by several factors: the historical shaping of
the understanding of citizenship in Turkey around the axes of duty, commitment, and social unity;
insufficient emphasis on the practical application of citizenship education in teacher training programs;
and the perception of political issues as sensitive in the classroom environment, leading teachers to
prefer more controllable methods.

Conclusion

This research reveals how classroom teachers understand the concept of citizenship and citizenship
education, and how this understanding is reflected in classroom practices. The research findings show
that teachers largely address citizenship within the framework of national identity, belonging,
responsibility, and social order. Despite the emphasis on active citizenship in teachers' discourse, the
study concludes that this concept is primarily understood in terms of raising responsible and compliant
individuals. The study also concluded that there is a certain gap between the aims of citizenship
education and teachers' classroom pedagogical practices. Accordingly, teachers value students' political
and social participation through citizenship education; however, in classroom practice, they tend
towards a more information-transfer-based, teacher-centered approach.

In conclusion, strengthening citizenship education within a more participatory, critical, and democratic
framework seems possible not only through program changes but also through a reassessment of
teachers' understanding of citizenship and their classroom practices. In this context, this study makes a
conceptual and contextual contribution to the literature by highlighting the gap between teachers' ideals
and practical applications in citizenship education.

Recommendations

This research has revealed a gap between teachers' understanding of citizenship and their classroom
practices. Therefore, teacher training programs should focus more on democratic and participatory
approaches to citizenship education, rather than solely on conceptual content. Teacher candidates
should be equipped with skills in discussion-based teaching, creating a conducive classroom
environment, and fostering community engagement. Future research could compare the relationship
between teachers' beliefs and pedagogical practices across various contexts.
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Abstract

Gamification plays an important role in flipped learning environments. Recent studies underscore the effectiveness of gamified
approaches within these settings, but also indicate that most designs for gamification are predominantly digital-based. This
study aims to explore the competition between tangible (physical) and intangible (digital) forms of gamification in the context
of flipped learning. Specifically, it assesses the impact of both tangible and intangible gamified flipped learning approaches
on students’ mathematical literacy self-efficacy beliefs and their engagement levels towards learning activities. The study
group for this quasi-experimental study was composed of 69 fifth-grade students from a public school in Tirkiye. The study
group was separated into three groups: two experimental groups (tangible and intangible) and one control group. The findings
indicate that both tangible and intangible gamification in a flipped learning environment have a positive impact on students’
personal experience of their mathematical literacy self-efficacy beliefs. However, neither approach had a significant impact
on students’ engagement levels. These results suggest that gamified flipped learning could be an effective strategy for
enhancing students’ personal experience of their mathematical literacy self-efficacy beliefs at the primary education level. The
study provides pedagogical implications based on these results and offers recommendations for future research.

Keywords: Gamification, flipped learning, primary education.

INTRODUCTION

Technological developments in our age have brought about fundamental changes in learning processes
in educational environments. Educational technology is area that has been deeply affected by these
changes. The modern age has created new educational needs, which in turn have caused the advent of
innovative educational technologies. Traditional methods are no longer sufficient to achieve
contemporary learning goals. There is a growing need for new student-centred learning approaches that
can enhance learning environments with technological capabilities. One of the prominent approaches,
the flipped learning approach, is gaining increasing attention in learning environments.

The flipped learning approach, which attracts attention with its potential to transform educational
environments, is defined as a pedagogical approach in which the traditional learning environment is
reversed (Bergman & Sams, 2023). Its main goal is to provide sufficient time for practical
experience-based learning in school by enabling theoretical knowledge to be learned outside of class.
Flipped learning extends the time allocated for activities such as problem-solving, discussion, and peer
interaction in the classroom by transferring the theoretical knowledge acquisition process outside of the
class environment using technological tools. Thanks to this feature, flipped learning allows classroom
time to be allocated to in-depth learning activities, creating more time for meaningful learning and the
development of higher-level skills for students (Bishop & Verleger, 2013; Sargent & Casey, 2020).
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Flipped learning not only offers students the opportunity to learn theoretical knowledge at their own
pace, but also removes teachers from their role as presenters and transforms them into guides who
deepen learning (Bergman & Sams, 2023). Flipped learning is frequently preferred by teachers today
due to its advantages. Although flipped learning provides significant benefits in terms of learning
objectives, it faces challenges related to students’ self-efficacy and engagement in learning activities
(Hao & Fang, 2024; Li & Li, 2022).

Recent studies show that, despite the apparent benefits of flipped learning, students’ self-efficacy and
engagement levels in the learning process are not high enough (Li & Li, 2022; Lo & Hew, 2021; Sailer
& Sailer, 2021). The low level of students’ self-efficacy beliefs and active engagement in learning
activities is cited as one of the factors contributing to the reduced effectiveness of the flipped learning
approach (Ahmed & Asiksoy, 2021; Hwang et al., 2015). This situation may prevent students from
effectively learning the theoretical prerequisites for meaningful learning (Lo & Hew, 2020). A review
of the literature reveals that the flipped learning approach is supported by auxiliary approaches to
overcome this problem (Sanz-Angulo et al., 2025). In particular, student-centred approaches aimed at
increasing student motivation have been found to help solve existing problems in flipped learning (Xiao
& Hew, 2024). Among these approaches, gamification stands out prominently (Ekici, 2021; Ng & Lo,
2023). Flipped learning supported by gamification is an effective strategy that has the potential to
positively influence students’ approaches to learning objectives (Candel et al., 2024; Do et al., 2023;
Gutierrez-Gonzalez et al., 2023).

Gamification is defined as the integration of game design elements into non-game contexts (Deterding
et al., 2011; Zichermann & Cunningham, 2011). The main idea behind gamification is to use the
motivational features of games to make learning activities more interesting for students (Kapp, 2012).
The basic aim of gamification, which is related to Self-Determination Theory proposed by Deci and
Ryan (1985), is to influence participants’ internal and external motivations positively and thus increase
their motivation and commitment to a specific goal (Dominguez et al., 2013; Hamari et al., 2014).
Gamification attracts attention with its potential to influence students’ active engagement and
commitment to learning goals in educational settings (Hanus & Fox, 2015; Majuri et al., 2018; Xiao et
al., 2021). Current research shows that gamification can yield positive results when used to increase
motivation, academic achievement, engagement, and self-efficacy (Hao & Fang, 2024; Huang et al.,
2026; Pan et al., 2026; Yllana-Prieto et al., 2021). In this regard, gamification can help overcome the
current self-efficacy and engagement problems related to the out-of-class process of the flipped learning
approach through its components, such as avatars, badges, and levels. In addition, it can contribute to
creating the dynamism needed for the in-class process of the flipped learning environment.

Current studies show that digital-based software approaches are preferred for the gamification of flipped
learning environments (Ekici, 2021). Although recent studies present results for gamification in various
contexts of educational sciences, it can be observed that the focus is on digital-based platforms (e.g.,
Kahoot!, Quizlet, Quizizz, Socrative) in terms of implementation (Arsyad et al., 2024; Candel et al.,
2024; Pratiwi et al., 2024; Zou, 2020). Contrary to popular belief, there is no requirement to use digital
software for gamification (Dodero et al., 2014; Xiao & Hew, 2024). Although numerous studies have
examined the effects of gamification on student motivation and achievement, most research considers
gamification as a single instructional approach. However, gamification can be implemented through
different design patterns, such as tangible and intangible elements, which may lead to different learning
experiences (Dodero et al., 2014; Gennari et al., 2017). Despite this distinction, empirical comparisons
of these two forms of gamification are limited, particularly in mathematics education contexts.
Furthermore, few studies have examined how these approaches influence students’ mathematical
literacy self-efficacy and classroom engagement within flipped learning environments. Therefore, this
study aims to compare the effects of tangible and intangible gamification on students’ mathematical
literacy self-efficacy beliefs and engagement in the primary flipped mathematics learning environments.

Gamification elements can be classified as intangible or tangible. In intangible gamification (completely
digital, hybrid systems, or semi-digital), elements such as points, badges, leaderboards, and virtual
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rewards which represent the feedback process within the learning system are integrated into learning
environments via digital learning platforms. In tangible gamification, however, gamification elements
are designed to be physically tangible rather than relying on digital platforms. These tangible elements
are thus integrated into the learning environment. Adaptability to learning objectives is fundamental in
both types of gamification (Karamert & Kuyumcu-Vardar, 2021). Gamification elements can also be
implemented using traditional approaches and paper-based platforms (Gennari et al., 2017; Xiao &
Hew, 2024). There is a need for further research focusing on this gamification aspect. Research
conducted in this direction can provide deeper insight and help make educational gamification more
efficient for learning environments. The results obtained from studies conducted in this direction can
contribute to the individualisation of the Gamified Flipped Learning (GFL) approach according to the
purpose and environment in which it can be used. In other words, it can contribute to the design of a
GFL approach that is more student-centred and personalised. Based on this, the present research was
conducted to contribute to filling this existing gap. With the elimination of these uncertainties,
gamification designs more suitable for learning environments can be realised. Thus, the present research
aims to pinpoint which type of gamification is more influential in this regard in a flipped learning
environment and to fill the gap in the literature on this subject.

This research was designed based on the main idea that tangible gamification can be as effective as
intangible counterparts in improving students’ self-efficacy and engagement levels in the flipped
learning approach. The study aims to fill the existing gap in the literature by determining the effect of
the flipped learning approach supported by tangible and intangible gamification on primary school
students” Mathematical Literacy Self-efficacy Beliefs (MLSB) and engagement in mathematics course.
The potential of gamification to increase internal and external motivation in students, when combined
with the flipped learning supported by tangible and intangible gamification elements, offers a promising
approach. The study focuses on this fundamental advantage of gamification. It aspired to identify the
type of gamification that is most influential in enhancing students’ MLSB and engagement in a
mathematics course. Additionally, the research aims to deliver a practical guide for educators regarding
tangible and intangible gamification. In this way, the study aims to inspire more innovative gamification
designs for flipped learning environments.

The primary intent of this study, which focuses on two different types of gamifications in a flipped
learning environment (tangible and intangible), is to investigate the extent to which a flipped learning
approach enhanced with gamification elements changes primary school students’ mathematical literacy
skills compared to a traditional learning approach. Mathematical literacy skills are related to the ability
to apply mathematics to everyday life and are highly critical skills in terms of mathematics education
(Bakker et al., 2021; Bolstad, 2023; Throndsen et al., 2020). The development of students’ abilities in
this skill is an issue that needs to be addressed, as it can increase their beliefs about these abilities, that
is, their self-efficacy beliefs (Ozgen, 2013). This objective is consistent with the individualised learning
opportunities offered by the flipped learning approach and the structure of gamification, which increases
students’ motivation and self-efficacy beliefs. In this study, the flipped learning process was
incorporated into the learning environment by linking pre-class and in-class learning activities with
gamification elements. This is expected to affect students” MLSB positively. The second intent of the
study is to investigate the extent to which the flipped learning approach, enhanced with tangible and
intangible gamification elements, changes primary school students’ engagement in mathematics courses
compared to the traditional learning approach. Engagement is one of the critical components of learning
environments (Sever, 2014; Wang et al., 2014). Since high levels of student engagement directly affect
their academic achievement, it is considered an area that needs to be improved (Christenson et al., 2012;
Fredricks et al., 2004). This objective is consistent with the student-centred structure of the flipped
learning approach, which encourages engagement, and the structure of gamification, which directs
students to participate in learning content actively. In the study, learning activities related to the flipped
learning process are supported by gamification elements that encourage student engagement. This is
expected to increase students’ active engagement levels in learning activities.
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The fact that the GFL approach is related to constructivist and self-determination theory is seen as
agreeing with the student-centred structure of the current learning environment. This has recreated a
noteworthy role in generating the objectives of this study. The present study, designed in line with these
intents, endeavours to answer the research questions listed below.

1) Do primary school students’ mathematical literacy self-efficacy beliefs differ in terms of the
tangible gamified flipped learning, the intangible gamified flipped learning, and the traditional
learning approach?

2) Do primary school students’ engagement levels differ in terms of the tangible gamified
flipped learning, the intangible gamified flipped learning, and the traditional learning approach?

This research presents promising results regarding the use of the GFL approach in the context of
learning objectives. This study contributes to the literature by proposing a non-digital-based approach
to the use of gamification in educational settings. Additionally, it is expected that the current research
will serve as a helpful guide for educators on the integration of tangible and intangible-based
gamification approaches into flipped learning environments. Moreover, this study contributes to
primary school mathematics education in several key respects. Firstly, at the primary school level,
where student motivation and engagement are particularly critical for learning, it provides empirical
evidence regarding the implementation of different gamification structures within a flipped learning
environment. Secondly, by examining the effects of tangible and intangible gamification elements,
which have largely been overlooked in previous research, on students’ mathematical literacy self-
efficacy and engagement, it offers a comparative perspective. Finally, the study provides practical
guidance for primary school teachers by underlining how different gamification designs can be
integrated into classroom practice to assist active learning and student engagement in primary
mathematics education.

Background

This section of the study examines the concepts that form the theoretical basis of the study. The study’s
background is established through an analysis of existing relevant research. First, the approach of GFL,
which combines gamification and the flipped learning model, is discussed. This is followed by the
examination of MLSB and engagement, which are the dependent variables of the study. Finally, a
review of existing research related to the GFL approach is presented.

Gamified Flipped Learning

GFL is an innovative teaching approach that combines game design elements with the flipped learning
model. In traditional flipped learning, theoretical instruction is typically provided through videos and
digital content prior to the class, while class time is provided to active learning and problem-solving
activities (Bergmann & Sams, 2023). By incorporating gamification elements, defined as the
application of game design elements in non-game contexts (Deterding et al., 2011), into the learning
environment, students’ interest in learning objectives can be increased (Candel et al., 2024; Zainuddin
et al., 2022).

The primary goal of the GFL model is to make the learning process more interactive and engaging,
thereby increasing student engagement and motivation for learning objectives (Xiao & Hew, 2024; Zou,
2020). Gamification can increase the effectiveness of the flipped learning approach by improving
students’ motivation, collaboration skills, and problem-solving abilities through its game elements
(Daliranfirouz et al., 2024; Do et al., 2023; Kapp, 2012; Lo & Hew, 2020). This model is implemented
by conducting gamified classroom activities (e.g., group discussions or problem solving) following
gamified pre-class teaching activities (e.g., instructional videos or digital content). The GFL model
encourages students to engage in learning activities through game elements such as points, badges, and
levels (Daliranfirouz et al., 2024; Ghafouri et al., 2024).

This hybrid approach prioritises student-centred and interactive learning experiences by reversing the
traditional teaching structure (Thongmak, 2019). Game design elements are frequently used by
researchers to overcome engagement problems encountered in traditional flipped learning models (Hao
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& Fang, 2024; Li & Li, 2022) by utilising their entertaining nature (Ekici, 2021; Zainuddin et al., 2020).
Additionally, by facilitating instant feedback and peer interaction during the learning process, it has the
potential to support the development of 21st-century skills such as critical thinking, collaboration, and
creativity (Marell-Olsson, 2021). By incorporating these features, GFL promotes active knowledge
construction in learning environments and thus aligns with constructivist learning theory.

Mathematical Literacy Self-Efficacy Beliefs

Mathematical literacy can be defined as a cognitive ability that enables individuals to apply mathematics
to real-life situations (OECD, 2022). In other words, mathematical literacy refers to the use of
mathematical thinking to approach daily-life problems, rather than simply memorising formulas
(Graven et al., 2023). Mathematical literacy is important not only for basic mathematical calculations
but also for helping individuals make conscious decisions regarding logical thinking (Jablonka, 2015;
Throndsen et al., 2020). Furthermore, current studies indicate that mathematical literacy is also related
to creative thinking, digital literacy, and environmental literacy (Zeng, 2025). In this context, it can be
said that mathematical literacy is an important competency that should be fostered in mathematics
education.

The concept of self-efficacy, one of the components of Albert Bandura’s Social Learning Theory, refers
to individuals® judgements about their ability to plan and carry out actions to achieve a specific goal
(Bandura, 1977). In other words, self-efficacy is an individual’s awareness of their ability to cope with
a situation they encounter. Self-efficacy can affect educational outcomes because it is related to
characteristics such as student motivation and engagement (Zimmerman, 1995). The higher students’
self-efficacy beliefs are, the more their motivation and engagement in educational goals increase
(Bandura & Schunk, 1981). Therefore, considering that motivation and engagement are critical factors
in mathematics education, it can be said that self-efficacy beliefs are of crucial importance (Schunk,
1991).

Mathematical literacy is accepted as one of the most fundamental skills for students’ ability to
understand mathematics in modern mathematics education (Hofer & Beckmann, 2009). How students
position themselves in terms of these skills, and their motivation awareness, is related to self-efficacy
beliefs (Bandura, 1977). In this context, MLSB refers to individuals’ thoughts about their abilities
concerning mathematical content encountered in social life (Ozgen & Bindak, 2011). Self-efficacy
beliefs in mathematical literacy abilities represent students’ motivation and self-confidence in
mathematics, as well as their ability to demonstrate determination in the problem-solving process
(Pajares & Miller, 1994; Zimmerman, 2000). Students with high MLSB are more likely to show
willingness and determination towards challenging mathematical tasks (Schunk et al., 2008), while
students with low beliefs are more likely to exhibit avoidance behaviour associated with anxiety
(Dweck, 2006; Stipek & Gralinski, 1996). Therefore, it can be said that improving self-efficacy beliefs
regarding mathematical literacy abilities is a critical concept for increasing students’ motivation and
academic achievement. It is clear that educational programs should prioritise improving students’ self-
efficacy beliefs in mathematical literacy to enable the cultivation of competent individuals (Zakariya,
2022).

Engagement

Engagement refers to students’ cognitive, emotional, and behavioural involvement in learning
objectives (Wang et al., 2014). In other words, engagement refers to the commitment level students
have to the learning environment and the individual responsibility level they take for learning
objectives. Engagement is a concept that expresses the degree to which students are engaged in
academic content carried out in an educational setting. In addition, students’ attention, curiosity, and
interest in interaction related to learning goals are associated with engagement (Fredricks et al., 2004).
Active engagement refers to meaningful engagement in learning goals through action-oriented
behaviours such as asking questions, discussing, and collaborating (Christenson et al., 2012). With these
qualities, engagement is considered a critical component of effective and meaningful learning (Reeve,
2013).
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Student engagement can be identified as a concept that reflects students’ psychological attitudes towards
a course (Cevikbas & Kaiser, 2022). It is a comprehensive concept that reflects students’ emotional,
behavioural, and cognitive endeavours in the learning process (Reinke et al., 2022). In this context,
engagement is associated with students actively participating in learning processes and developing a
sense of belonging towards learning objectives (Reschly & Christenson, 2022). As engagement is a
concept that directly influences student motivation towards learning processes, its impact on academic
achievement can be significant (Jansen et al., 2023). Engagement, which is directly linked to the
academic performance factor in students’ academic lives, is shaped by the interaction of factors such as
individual characteristics, family, school, and the social environment (Reinke et al., 2022; Reschly &
Christenson, 2022). In this context, engagement can be considered a key component that addresses both
the academic and social aspects of learning environments.

The primary goal of engagement is to improve learning performance by helping students actively
construct knowledge (Christenson et al., 2012; Skinner et al., 2009). In educational settings, active
engagement is widely preferred because it is compatible with constructivist and student-centred
pedagogies. Techniques such as collaborative learning, problem-based tasks, and technology-supported
interactions are widely used to encourage engagement (Prince, 2004). These techniques, which aim to
increase engagement, generally work by creating meaningful learning experiences that orient students
to interact with their teachers and peers. As students engage in learning environments, their intrinsic
motivation may increase, leading to more effective learning (Schunk et al., 2008). Ultimately, active
engagement encourages deep learning by transforming students from passive listeners to active
participants who construct and make sense of knowledge (Skinner et al., 2009).

Related Work

This section presents recent studies that examine the GFL approach in the context of self-efficacy and
engagement. The studies listed in Table 1 are classified and presented in the context of self-efficacy and
engagement.

Table 1. Current studies related to gamified flipped learning.

Gamification Research Aim

Platform Category Conclusion

Author(s)

It was determined that GFL positively influenced
students’ innovation skills but had no impact on their
self-efficacy beliefs. Additionally, it was noted that
students held a favourable opinion of GFL.

Ahmed and Asiksoy

(2021) Digital (Intangible)  Self-Efficacy

Research shows that the use of GFL significantly

Ghafouri et al. enhances students’ ability to assess patient health.

Digital (Intangible)  Self-Efficacy

(2024) Additionally, student satisfaction with GFL is notably
high.
It has been determined that GFL significantly

Ng and Lo Digital (Intangible)  Engagement contributes to student engagement and sustainable

(2023) learning performance, and students hold a positive
view of the process.

Xiao and Hew Hybrid Students in the GFL group, who received tangible

(Tangible and Engagement rewards, performed significantly better in intrinsic
(2024) - o ;
Intangible) motivation, engagement, and learning performance.

It was concluded that there was an improvement in
Digital (Intangible)  Self-Efficacy students’ attitudes and self-efficacy levels after using
GFL.

Yllana-Prieto et al.
(2021)

Zainuddin et al.
(2022)

It was determined that GFL has positively impacted

Digital (Intangible)  Engagement student engagement levels.
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Table 1 shows studies that examine the GFL approach in terms of self-efficacy and engagement
concepts. These studies, which utilise various elements of gamification, primarily report positive
results. Although the existing research successfully examines the impact of the GFL approach, it
includes limitations in terms of the platform and application method of gamification. However, a deeper
examination of the literature reveals several significant limitations. Firstly, most studies conceptualise
gamification as a uniform instructional approach without distinguishing between different gamification
elements. In particular, the distinction between tangible and intangible gamification has largely been
insufficiently researched. Secondly, while many studies focus predominantly on the digital or non-
physical designs of gamification elements such as points, badges, and leaderboards, relatively few
investigate the pedagogical effects of tangible gamification elements in educational settings. Thirdly,
existing research tends to focus on specific gamification elements, such as reward and feedback
systems, rather than examining different design structures for gamification in learning environments.

Among the limited number of studies addressing this distinction, Xiao and Hew (2024) differentiate
between tangible and intangible gamification elements. However, their focus lies more on reward-based
mechanisms rather than a comprehensive comparison of gamification structures. This highlights the
need to investigate the differing effects of tangible and intangible gamification on educational
outcomes.

In consideration of these limitations, this study aims to provide a more comprehensive perspective by
systematically comparing tangible and intangible gamification within a flipped learning environment.
It focuses not only on intangible gamification elements but also on the wider design of gamified learning
experiences. This study aims to contribute to the literature by providing a deeper understanding of how
gamification elements, particularly when embodied in learning environments, affect students’ self-
efficacy and engagement.

METHOD

Research Model

One of the matching-only research models, the pretest-posttest control group model, was chosen as the
research model for this study. This model is used in experimental research to test and compare the
effects of an application. This research model was chosen as the research model because it allows for
the comparison of data collected from matched groups based on a specific factor (Fraenkel et al., 2011).
In this model, the research process begins with dividing participants into matched groups. Following
this stage, pretest applications were conducted. The research process was completed with posttest
applications after the experimental procedure. The process related to the research model is outlined in
Table 2.

Table 2. The matching-only pretest-posttest control group design.

Group Pretest Process Posttest
El M Al X Ad
E2 M A2 Y A5
C M A3 z A6

E1: GFL intangible experimental group

E2: GFL tangible experimental group

C: Control group

M: Matching based on mathematics academic accomplishment
Al: Intangible experimental group pretest application
AZ2: Tangible experimental group pretest application
A3: Control group pretest application

X: GFL is supported by intangible gamification

Y: GFL is supported by tangible gamification

Z: Traditional learning approach

A4: Intangible experimental group posttest application
A5: Tangible experimental group posttest application
AB: Control group posttest application
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Table 2 shows the quasi-experimental model of the study. The entire experimental procedure was
performed within the extent of the fifth-grade mathematics course, which consisted of five lessons per
week, each lasting 40 minutes. The experimental and control groups (E1, E2, and C) were matched (M)
according to their academic accomplishment in mathematics prior to the study. The pursuit of this
matching was to prevent the possible effect of self-confidence derived from academic achievement on
the dependent variables of the study, MLSB and engagement.

Following the matching process, pretests of the MLSB and engagement scales were performed for all
three groups. After the pretests, the experimental process was initiated. In all three groups, the
mathematics teaching process was carried out by following the Fifth-Grade Mathematics Curriculum,
which includes the dependent variables of the study, mathematical literacy skills (Milli Egitim
Bakanlig1 [Ministry of National Education] [MoNE], 2018). In addition, the teaching process of the
experimental groups differed from that of the control group in that gamification applications and the
flipped learning approach supported it. The control group teaching process was accomplished using the
traditional teaching process (Z).

Since this study investigated the effects of different types of gamification on the dependent variables,
the research model was designed with two experimental groups. In accordance with this objective, the
teaching process of the experimental groups was differentiated in terms of the type of gamification
applications. In addition to the flipped learning approach design, the mathematics course teaching
procedure was enhanced by intangible gamification elements (X) in the first experimental group (E1)
and tangible gamification elements (Y) in the second experimental group (E2). The experimental
process, which was implemented after the pretests, lasted a total of 11 weeks, consisting of a pilot week
and 10 implementation weeks. The pilot week was conducted to increase students’ familiarity with the
process. Data from the pilot week were not incorporated into the research data set. The experimental
procedure was completed after the posttest applications.

Study Group and Ethics

The study group comprises three classes with a total of 69 students in the fifth-grade at a public school
in Tlrkiye during the 2022-2023 academic year. The classes were matched to be equivalent in terms of
academic accomplishment in mathematics. One of the three classes was randomly selected as the
experimental group, in which the flipped learning process supported by tangible and intangible
gamification elements was implemented. The other class served as the control group, in which the
traditional teaching method was used. The research was conducted over a total of 11 weeks, including
a pilot week and 10 implementation weeks, within the extent of the mathematics course. All students in
the class participated fully in the 10-week implementation process, and no student preferred to leave
the implementation until the end of the research period. The study group’s demographic characteristics
are shown in Table 3.

Table 3. Study group demographic characteristics.

Group Female Male Sum

Intangible Element Group (E1) 12 (52.17%) 11 (47.83%) 23 (100%)
Tangible Element Group (E2) 12 (52.17%) 11 (47.83%) 23 (100%)
Control Group (C) 13 (56.52%) 10 (43.48%) 23 (100%)
Sum 37 (53.62%) 32 (46.38%) 69 (100%)

Table 3 shows the study group characteristics. Each group in the study was represented by 23 students
aged 10. The intangible element group (n=23) consisted of 12 females (52.17%) and 11 males (47.83%).
The tangible element group (n=23) is similar to the intangible element group, consisting of 12 females
(52.17%) and 11 males (47.83%). The control group (n=23) consists of 13 females (56.52%) and 10
males (43.48%). The study group comprises 69 students, including 37 females (53.62%) and 32 males
(46.37%). Compared to older students, 10-year-old students are more prone to games and game culture
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due to their age level (Boyd & Bee, 2014). Since this study is related to game philosophy and culture,
it was considered that the fifth-grade would be more suitable for the study group.

The necessary conditions related to research ethics were provided before the study (Lodico et al., 2010).
Written permissions were obtained from the relevant institutions prior to the study. Student participation
in the research process was entirely voluntary. The written permissions were obtained from parents
since the students were under 18 years of age. The students and parents were informed in detail about
the process and reminded that they had the right to leave the process at any time. The students and
parents were informed that the data collected would only be utilised for this study and that personal
information would remain confidential.

Data Collection

Study data were gathered utilising a scale method. Two five-point Likert-type scales were used for the
dependent variables of the study. In order to determine students’ MLSB, the mathematical literacy self-
efficacy scale developed by Baypinar and Tarim (2019) to determine students’ self-efficacy beliefs
regarding their mathematical literacy skills was used in the study. The scale, developed with the
engagement of 1124 students, was designed using a five-point Likert scale. The scale, consisting of 30
items, includes the mathematical skill dimension (items 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, and
15), the personal experience dimension (items 16, 17, 18, 19, 20, and 21), scientific modelling
dimension (items 22, 23, 24, and 25), and social context dimension (items 26, 27, 28, 29, and 30). The
Cronbach’s Alpha reliability coefficient of the scale, which explains 48.34% of the variance, was
calculated as .92. The Cronbach’s alpha reliability coefficients for the dimensions of the scale were
determined as .90 for the mathematical skill dimension, .75 for the personal experience dimension, .78
for the scientific modelling dimension, and .81 for the social context dimension. The scale was
associated with MLSB, one of the dependent variables of this study. It was referred to as the MLSB
scale throughout the study.

The engagement scale, developed by Wang, Bergin, and Bergin (2014) and adapted to Turkish culture
by Sever (2014), was used in this study to determine students’ levels of engagement. The scale, which
comprises 23 items on a five-point likert scale, includes the affective engagement dimension (items 1,
2, 3, 4, 5, and 6), the behavioural engagement-compliance dimension (items 7, 8, 9, and 10), the
behavioural engagement-effortful classroom participation dimension (items 11, 12, and 13), cognitive
engagement dimension (items 14, 15, 16, 17, 18, 19, and 20), and disengagement dimension (items 21,
22, and 23). The Cronbach’s Alpha reliability coefficient of the scale, which explains 65.32% of the
variance, was calculated as .93. The Cronbach’s alpha reliability coefficients for the scale’s dimensions
were determined as .87 for the affective engagement dimension, .82 for the behavioural engagement-
compliance dimension, .74 for the behavioural engagement-effortful classroom participation, .89 for
the cognitive engagement dimension, and .69 for the disengagement dimension.

Implementation

This research was performed within the extent of a primary school mathematics course consisting of
five lessons per week. The teaching process for all groups was planned and implemented in line with
the objectives of the Fifth-Grade Mathematics Curriculum (MoNE, 2018). The mathematics topics
covered in the research implementation process and the time allocated to them were determined in
accordance with this curriculum. Table 4 shows the topics covered in the mathematics lessons during
the implementation period of the study.

Table 4. Mathematics course topics during the implementation process.

Week Topic Time

1 (Pilot Test Week) Basic Geometric Concepts 200 minutes
2 Basic Geometric Concepts 200 minutes
3 Basic Geometric Concepts 200 minutes
4 Triangles and Quadrilaterals 200 minutes
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Table 4 (Continued). Mathematics course topics during the implementation process.

Week Topic Time

5 Triangles and Quadrilaterals 200 minutes
6 Triangles and Quadrilaterals 200 minutes
7 Data Collection and Analysis 200 minutes
8 Measurement: Length and Time 200 minutes
9 Measurement: Length and Time 200 minutes
10 Measurement: Area 200 minutes
11 Measurement: Area 200 minutes

The mathematics lessons relating to the study implementation process are shown in Table 4. Throughout
the process, all pre-class (instructional videos, weekly tasks, mini-tests) and in-class activities were
designed weekly in accordance with the learning objectives for these topics. For example, all activities
related to Week 4 were designed in accordance with the learning objectives for the “Triangles and
Quadrilaterals™ topic. Although the educational content for both the experimental (E1 and E2) and
control (C) groups was organised around these topics, the way in which it was implemented differed.
The teaching process for the control group was conducted using a traditional teaching approach that did
not include any elements of flipped learning or gamification. In the experimental groups, the teaching
process was carried out using the flipped learning approach. Additionally, the instruction strategy for
both experimental groups was enhanced with gamification elements. Also, the teaching strategy in both
experimental groups differs in terms of the gamification platform. The intangibly designed gamification
elements supported the teaching process of the intangible element experimental group (E1) via an
intangible platform. In contrast, the gamification elements of the tangible element experimental group
(E2) were designed using traditional pen-and-paper applications and presented via a platform created
using this method. This section of the study outlines the applications implemented to support the
teaching processes for the study group. Then, the differences between the flipped learning and
gamification applications in the experimental and control groups were discussed.

The flipped learning environment and intangible gamification elements of the study were provided to
students through MOODLE. MOODLE is an open-source learning management system. The name
MOODLE is an acronym for “Modular Object-Oriented Dynamic Learning Environment”. MOODLE
is a popular learning management system that enables educational institutions and teachers to create,
deliver, manage, and evaluate online education (Buchner, 2022; Cole & Foster, 2007). Thanks to its
content focused on the protection of personal information, MOODLE has gained widespread use
worldwide (Conde et al., 2010). Its free availability, user-friendly interface, customisable features
through downloadable plugins, and flexible design structure that can be adapted to specific needs make
it an advantageous platform for creating learning environments (Costello, 2013). Due to its flexible
design, it accommodates the inclusion of flipped learning elements and gamification elements.
Gamification elements of this research were explicitly designed for the study and with defined usage
objectives in the learning management system. With these advantageous aspects, MOODLE was
considered suitable for the study and was chosen as the teaching management system for the research.

Student registration in the system was carried out by the researcher. Following this stage, the process
of creating classes for tangible and intangible study groups within the system was initiated. Students
were assigned to their respective classes through the system. Login credentials for accessing the system
were created individually for each student. Usernames (IDs) and passwords for accessing the system
were distributed to the students. Following this phase, sections were created on the system where
instructional videos, instructional presentations, mini-tests, weekly tasks, and answer keys for weekly
tasks could be uploaded. Unlike the tangible element group, a section was created in the intangible
element group’s class on the system where intangible gamification elements could be placed. A video
guiding the system’s operation was prepared by the researcher and placed in the relevant section of the
system in both MOODLE classrooms. After the announcements and academic calendar sections were
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also created, the general setup process was completed with the design of discussion areas specific to
both classes.

After the general setup phase, the pilot week phase was initiated. The purpose of the pilot week was to
increase students’ familiarity with the system and identify any shortcomings in the system. The system
was improved and made more suitable based on student suggestions and the experience gained. This
research aims to examine the effect of GFL on MLSB and engagement. The content of the experimental
applications was determined in line with this aim.

Flipped learning process

The flipped learning model used in this study was adapted from the 10-step flipped learning model
proposed by Lo et al. (2017). In this model, the flipped learning stages are divided into two main
sections: out-of-class and in-class. The purpose of the model is to guide the flipped learning approach
to be applied in the mathematics teaching process. Since the specified stages were primarily developed
for the mathematics teaching process, this model was considered appropriate for the research and was
chosen as the flipped learning model.

Several special adjustments were made to the model proposed by Lo et al. (2017) to suit the purpose of
the research. In this study, the proposed stages were revised to suit the content of experimental
applications better, as contemporary learning methods, techniques, and gamification elements support
the flipped learning model. Figure 1 shows the flipped learning model used in the study.

Feedback and )
differentiation

P
Student preparation ]

Teacher preparation 2

Instructional video = 3 | |

Online discussion 4 ) @ Pre-assessment )
Online activity 5 ) Plannin
_ and feedback " S g »

PRE-CLASS
o)
_/
SSVTID-NI

Figure 1. The flipped learning model of the research.

Figure 1 shows the study’s flipped learning approach model. The model is divided into two main
categories: pre-class and in-class. Each category consists of five stages, and the model comprises 10
steps. The first main category of the process, the pre-class process, begins with a preparation phase for
students and teachers. This stage is followed by the instructional video stage. After the video phase,
there is an online discussion section where discussions related to the current topic are held. The pre-
class teaching process is completed with the online activity and feedback section.

The planning stage, in which the necessary procedures are implemented based on student experiences
and feedback related to the pre-class teaching process, constitutes the first stage of the in-class process
in the model. Following this stage, a mini pre-assessment was conducted to test students’ prior learning
related to the pre-class process. Student-centred learning practices, such as problem-solving and group
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discussions, were performed based on the results of the pre-assessment stage. Following this stage, the
classroom teaching process of the model was completed with the feedback and differentiation phase,
where necessary feedback, differentiation, and enrichment activities were provided.

The model-based applications started with the first phase at the beginning of each implementation week
and were completed with the tenth phase. This process was repeated as a cycle from the beginning to
the end of the implementation process. The flipped learning process is the same for both experimental
groups and was implemented through MOODLE. The design of the pre-class teaching content and
instructional videos was based on Mayer’s (2009) multimedia design principles. The activities of the
in-class teaching process were designed based on the flipped teaching process model proposed by
Talbert (2017).

Gamification process

Five gamification elements were selected for the study: Collection Table, Avatar, Badge, Progress Bar,
and Level. These elements are among the most preferred and most positively reported elements for
gamification in learning environments (Behl et al., 2022; Ekici, 2021). The element designs and
definitions were based on the Pyramidal Gamification Design Model proposed by Werbach and Hunter
(2012). Since the aim of the study also included comparing gamification elements in tangible and
intangible concepts, it was critical that the elements included in the process could be designed in both
ways. The five gamification elements mentioned above were considered appropriate for the study and
were chosen because they could be designed in both tangible and intangible forms.

In this study, the elements were designed to have the same function in both designs so that tangible and
intangible elements could be effectively compared. In addition, it was ensured that the tangible elements
had the same visual form as the intangible elements as much as possible. The intangible experiment
group’s flipped learning process was supported by gamification elements designed intangibly and
presented via MOODLE. The tangible experiment group’s flipped learning process was supported by
gamification elements designed tangibly using traditional pen-and-paper methods. Below are
descriptions of the tangible and intangible gamification elements used in the research, along with images
illustrating their use in the application process. Figure 2 shows the intangible version of the research’s
gamification model, and Figure 3 shows the tangible version.

Collection Table

Avatar « Level U
.......... o Level
O MESAJ @ or
Rozetler — o, p
6247 rogress
Badge &, o 'w 808 X § [ Participate in the course * g
RA A B R e Bar

Figure 2. Intangible collection table and element usage.
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Figure 3. Tangible collection table and element usage.

Figures 2 and 3 contain visuals related to the design of the tangible and intangible gamification models
of the study. The gamification elements preferred to be used in the study are included in both models.
The definitions and roles of the gamification elements utilised in the study are as follows.

e Collection Table: A personal file element in which students can store the elements they collect
throughout the process. The collection table was designed to contain gamification elements in
both experimental groups.

e Auvatar: An element of the visual content that students have chosen to represent themselves in
the process. In both groups, students chose their avatars. Students were allowed to make
changes to their avatars throughout the process.

e Badge: This is a visual element that students earn based on their achievements during the
process. The visuals of the badges were specially designed for the study to be consistent with
the tasks in the process. The visuals and functions of the badges used in the research process
are shown in Figure 4.
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Figure 4. Research badge set.
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Figure 4 shows the images and functions of badges explicitly designed for the study. The badges
were designed to be compatible with the flipped learning approach of the study. The first four
badges were designed for the pre-class process of flipped learning, while the other two badges
were designed for in-class process learning activities.

e Progress Bar: This element visually demonstrates the degree of completion of the students. The
progress bar used in the intangible group automatically advanced according to the students’
completion percentages. The teacher manually advanced the progress bar used in the tangible
group according to the students’ completion status.

o Level: This element indicates the expertise level of students in the gamification process. There
are 10 levels in both experimental groups. Each level was used to represent the week in
progress. Students who had tasks or activities missing for the week in progress were advanced
to the level of the week in progress when they completed the support activities.

One of the main goals of gamification is to improve individuals’ sense of belonging to their environment
(Manzano-Leon et al., 2021; Werbach & Hunter, 2012). In this regard, the element design was created
so that every student could engage in the process, gain something meaningful, contribute their own
insights, and find opportunities for self-expression. With this in mind, it is expected to improve students’
sense of belonging during the implementation period and thus increase their self-efficacy and
engagement levels.

Data Analysis

The data analysis of the study was performed using the SPSS software package. The statistical
significance level for all analyses was set at p<.05. Normality analyses were classified according to the
dimensions of the scales used in the study and the pretest and posttest implementations. As a result of
the analysis, it was determined that the skewness and kurtosis values of the mean scores of the
dimensions of the MLSB scale and the engagement scale were between -3 and +3. In this regard, it was
determined that the data set showed a normal distribution (Hopkins & Weeks, 1990; Kline, 2023).

In quasi-experimental studies, it is necessary to evaluate whether the experimental and control groups
are at the same level in terms of the dependent variable before the experimental procedures. It is stated
that the type of analysis to be performed should be decided based on these evaluations (Fraenkel et al.,
2011). In this context, Analysis of Variance (ANOVA) was performed to determine the level of
statistical difference between the study groups in terms of the mean scores of the pretest applications of
the MLSB and engagement scales, which are the data collection tools of the study. The ANOVA results
for the MLSB and engagement scales pretest applications are presented in Table 5.

Table 5. ANOVA results for the MLSB and engagement scale pretest values.

Scale Dimension F p
Mathematical Skill 2.83 .06
Mathematical Personal Experience 6.60 .00*
Literacy Self-Efficacy  Scientific Modelling 31 73
Beliefs Social Context .06 .93
Scale Overall 2.53 .08
Affective Engagement 1.27 .28
Behavioural Engagement-Compliance .07 .92
Classroom Behavioural Engagement-Effortful Classroom Participation 21 .80
Engagement Cognitive Engagement 1.34 .26
Disengagement 2.10 13
Scale Overall 1.45 .24
*p<.05
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Table 5 shows the ANOVA values obtained for the pretest applications of the MLSB and engagement
scales. MLSB scale mathematical skill (F=2.83; p=.06>.05), scientific modelling (F=.31; p=.73>.05),
social context (F=.06; p=.93>.05), and scale overall (F=2.53; p=.08>. 05) dimensions. However, a
statistically significant difference was found in the pretest mean scores for the personal experience
dimension (F=6.60; p=.00<.05). When Table 5 is examined, the affective engagement (F=1.27,
p=.28>.05), behavioural engagement-compliance (F=.07; p=.92>.05), behavioural engagement-
effortful classroom participation (F=.21; p=.80>.05), cognitive engagement (F=1.34; p=.26>.05),
disengagement (F=2.10; p=.13>.05), and scale overall (F=1.45; p=.24>.05) dimensions of the pretest
mean scores not show a statistically significant difference between the intangible element, tangible
element, and control groups that formed the study group.

In this regard, the analysis of data related to the Personal Experience Dimension (PED), which is a
dimension of the MLSB scale, was performed using covariance analysis (ANCOVA). This analysis
method aims to compare the means of different groups by controlling the effects of one or more
continuous covariates (Blyukozturk, 1998). Thus, the statistical power of the measurements increases
and the bias that arises from the standard variable decreases (Aldrich & Cunningham, 2016). Data
analyses for all dimensions of the engagement scale and all dimensions of the MLSB scale except for
the PED were performed using ANOVA.

RESULTS

This part of the study presents the results of the analyses performed on the data obtained from the scales.
The results are classified as MLSB and engagement and are presented under the subheadings created
for this purpose.

Mathematical Literacy Self-Efficacy Beliefs Results
The ANOVA results obtained from the pretest and posttest mean scores of the MLSB scale are shown
in Table 6.

Table 6. One-way ANOVA results for the MLSB scale mean scores.

Dimension F p
Mathematical Skill .02 97
Scientific Modelling 14 .86
Social Context 40 .66
Scale Overall .09 91

Table 6 shows the ANOVA results for the MLSB scale data. No statistical difference was found between
the pretest and posttest mean scores for the scale’s mathematical skill (F=.02; p=.97>.05), scientific
modelling (F=.14; p=.86>.05), social context (F=.40; p=.66>.05), and scale overall (F=.09; p=.91>.05)
dimensions. Analyses of the PED were conducted using ANCOVA because the ANOVA results for the
groups’ pretest mean scores indicated a statistical difference.

In addition to the data set being normally distributed, the homogeneity of distributions is one of the
assumptions of ANCOVA (Taspinar, 2017). After determining that the data set was normally
distributed, the homogeneity assumption was tested using the Levene Test. Table 7 shows the test
results.

Table 7. Levene homogeneity test results.

F dfl df2 p
25 2 66 77

Table 7 contains the values of the homogeneity test performed with the Levene test. Upon examining
the table, a significance level of .77 was determined (F=.25; p=.77>.05). Since no statistical difference
was found between the variances, it was determined that the data distribution was homogeneous, and it
was concluded that this assumption of ANCOVA was met. Another assumption of ANCOVA is the
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assumption of homogeneity of regression slopes (Taspinar, 2017). The ANOVA method was used to
test this assumption. Table 8 shows the analysis results.

Table 8. Homogeneity of regression slopes.

Source Sum of Squares df Mean Square F p
Group 3.14 2 1.57 2.01 14
PED 1.74 1 1.74 2.23 14
Group * PED 1.32 2 .66 .84 43
Sum 67.74 68

*Control Variable: PED pretest mean scores
*Dependent Variable: Personal experience posttest mean scores

Table 8 shows the ANOVA values obtained for testing the homogeneity of regression line slopes. The
significance level value of .43 in the Table 8 indicates that there is no difference between the slopes of
the regression lines. In other words, it was determined that the pretest scores for this dimension in the
study groups did not have a statistically significant effect on the posttest mean scores of the PED (F=.84;
p=.43>.05). After this condition was also met, it was concluded that the necessary assumptions for
ANCOVA were met.

The first step in ANCOVA is to control for the covariate and determine the estimated mean scores for
the dependent variable (Taspinar, 2017). In this regard, the pretest mean scores for the PED were
controlled for, and the estimated means for the posttest mean scores were determined. Table 9 contains
these adjusted mean values.

Table 9. Estimated marginal means.

Grup N Mean Estimated Marginal Means
Intangible Element Group (E1) 23 3.55 3.57
Tangible Element Group (E2) 23 3.55 3.60
Control Group (C) 23 2.70 2.61

Table 9 shows descriptive statistics for the ANCOVA. In this regard, estimated means were calculated
for the final tests of the study groups, the intangible element (3.57), tangible element (3.60), and control
(2.61) groups. The one-way ANCOVA was conducted to determine whether the differences between
the estimated mean scores of the groups were statistically significant (Blyiikoztirk, 2018). The results
obtained from the analysis are shown in Table 10.

Table 10. One-way ANCOVA results.

Source Sum of df Mean = D Partial Eta
Squares Squares Squared

PED 1.28 1 1.28 1.65 .20 .02

Group 12.22 2 6.11 7.86 .00 19

Error 50.53 65 a7

Corrected Total 62.84 68

Table 10 shows the results of the one-way ANCOVA. When the values in Table 10 are examined, the
significance level value related to the differences arising from the study groups is calculated as .00. In
this regard, when the pretest mean scores for the PED of the MLSB scale were controlled, it was
concluded that the posttest mean scores differed statistically according to the groups (F=7.86;
p=.00<.05). In order to determine the level of this statistically significant difference, the effect size
value for the estimated means was examined. Since the estimated effect size was .19, it was concluded
that the types of gamifications used in the study (tangible and intangible) had a high level of effect
(>.14) on the PED of MLSB (Taspinar, 2017).

The Bonferroni Test was used to determine which group or groups these statistically significant
differences favoured. The Bonferroni Test is a comparison test that allows for multiple comparisons in
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ANCOVA (Buyukoztirk, 2018; Tagpinar, 2017). The results of this test showed that the intangible
element (3.57) and tangible element (3.60) groups differed significantly from the control group mean
(2.61), while there was no difference between the mean scores for the tangible and intangible element
groups. In other words, the GFL applied in the experimental groups positively affected students’
personal experiences with MLSB. However, the type of gamification used (tangible and intangible) did
not result in a statistically significant difference.

Engagement Results
The ANOVA results for the mean scores of the pretest and posttest applications of the course
engagement scale are shown in Table 11.

Table 11. One-way ANOVA results for course engagement scale mean scores.

Dimension F p
Affective Engagement .26 .76
Behavioural Engagement-Compliance .23 .79
Behavioural Engagement-Effortful Classroom Participation .18 .83
Cognitive Engagement .36 .69
Disengagement 1.72 .18
Scale Overall 42 .65

Table 11 shows the results of the ANOVA conducted on the data obtained from the engagement scale.
The scale’s affective engagement (F=.26; p=.76>.05), behavioural engagement-compliance (F=.23;
p=.79>.05), behavioural engagement-effortful classroom participation (F=.18; p=.83>. 05), cognitive
engagement (F=.36; p=.69>.05), disengagement (F=1.72; p=.18>.05), and scale overall (F=.42;
p=.65>.05) dimensions.

DISCUSSION, CONCLUSION, and RECOMMENDATIONS

Gamification, whose primary goal is to increase individuals’ motivation in their context, is defined as
the integration of game design elements into non-game contexts (Deterding et al., 2011). The
uncertainty arising from the application platforms of gamification, which is increasingly gaining
prominence in contemporary educational technology literature, is noteworthy. The present study, which
aims to address this uncertainty, focuses on two different approaches to gamification: tangible and
intangible. The research was established based on the idea that, when designed with the characteristics
of the study group in mind, tangible gamification can be as successful as intangible counterparts in
learning environments. This research investigates the extent to which gamification, applied in different
approaches, affects students’ MLSB and engagement levels in flipped learning environments. The
research results show that the flipped learning approach supported by tangible or intangible gamification
elements positively affects primary school students’ personal experiences with MLSB. In addition, it
has been determined that the current application has no effect on students’ engagement levels in the
course. Based on this, this study presents a design model for the use of tangible and intangible
gamification in flipped learning.

Gamification, which is frequently used to overcome motivation and engagement problems in flipped
learning environments, is underlined to have strong potential due to its various elements (Candel et al.,
2024; Doetal., 2023; Huang et al., 2019). Gamification, which can be incorporated into flipped learning
environments through various platforms, is shown to be a popular method preferred by educators (Yu
& Yu, 2024). The relevant literature includes studies evaluating gamification in flipped learning.
Current studies examine the gamification effect on self-efficacy and engagement variables. In these
studies, gamification has been tested to improve self-efficacy (Ahmed & Asiksoy, 2021; Yllana-Prieto
et al., 2021) and engagement (Ng & Lo, 2023; Xiao & Hew, 2024; Zainuddin et al., 2022), and positive
results have been reported. Although these current studies have successfully tested gamification in a
flipped learning environment in the context of educational goals, the limitations of application platforms
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are remarkable. Among these studies emphasising the importance of educational gamification, it can be
seen that only Xiao and Hew (2024) have preferred to distinguish between tangible and intangible
gamification. Although the study reported positive results from applying gamification rewards in both
tangible and intangible forms, it seems that the study’s focus was on the reward element only (Xiao &
Hew, 2024). Focusing on the current limitations in recent studies, this research aims to determine the
effect of tangible and intangible gamification in a flipped learning environment, delivering a more
profound perspective on the differentiation of gamification applications.

The findings of this study should be considered in light of the current limitations in the literature on
gamification in flipped learning environments. While previous research has generally reported the
positive effects of gamification on variables such as self-efficacy and student engagement, most of these
studies treat gamification as a uniform instructional approach and focus predominantly on digital or
non-tangible forms of gamification. In particular, the distinction between tangible and intangible
gamification has received limited empirical attention. Furthermore, how different gamification designs
might lead to learning outcomes has rarely been examined.

In this context, the present results contribute to the literature by offering a more detailed perspective on
gamification design. The absence of significant differences in the dimensions of the MLSB beyond
personal experience (mathematical skill, scientific modelling, and social context) and in engagement,
whether tangible or intangible, suggests that merely integrating gamification elements into the learning
environment may not be sufficient to influence complex concepts such as engagement. Instead, the
effectiveness of gamification may depend not merely on the forms of these elements, but on how they
are pedagogically designed and aligned with learning processes. This finding also emphasises the need
to move beyond element-based comparisons in gamification research and to focus more on the
instructional design and contextual implementation of gamified learning environments.

This study provides critical implications for primary education as well. As primary school students are
highly responsive to interactive and activity-based learning environments, integrating gamification into
the flipped learning model can offer opportunities to foster MLSB and active engagement. However,
the results indicate that the effectiveness of such approaches depends not only on the presence of
gamification elements, but also on how these elements are designed from a pedagogical perspective and
how they are implemented in the classroom.

Pedagogical Implications and Recommendations

This research provides considerable pedagogical contributions to the relevant literature by advancing
the understanding of the use of gamification in flipped learning environments. Present research is the
first study to examine the tangible and intangible gamification-enhanced flipped learning approach
concerning MLSB and course engagement contexts. The study tested the effect of gamification
elements explicitly designed for the study group, implemented through tangible and intangible
platforms in a flipped learning environment. The present research draws attention to a non-digital
platform-based approach to gamification. In addition, it emphasises the importance of gamification
designs being applicable in educational environments with a digital and traditional pen-and-paper
approach. This approach contributes to the applicability of educational gamification by paving the way
for more personalised gamification designs. This study’s results indicate that, within the context of
personal experience, tangible gamification elements are as effective as their intangible counterparts in
flipped learning environments. The tangible nature of the gamification elements may have encouraged
students to interact with them more frequently. This characteristic has led to the idea that tangible
gamification elements may have replaced the appeal of intangible gamification elements for students in
this age group (10 years old). It is therefore estimated that tangible elements may have contributed to
this research finding by providing students with an extraordinary personal experience.

The study found that the GFL approach did not affect students’ MLSB in terms of mathematical skills,
scientific modelling, and social context dimensions. However, in terms of the personal experience
aspect, both tangible and intangible gamification applications were found to have a positive effect. This
result of the study is consistent with the existing literature (Ghafouri et al., 2024; Yllana-Prieto et al.,
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2021). Personal experience refers to students’ individual experiences in the context of their MLSB. This
result implies that tangible and intangible gamification applications positively affect students’ self-
efficacy beliefs acquired from experiences related to mathematical skills. In the study, gamification
elements designed tangibly or intangibly were student-centred, and their compatibility with learning
content was ensured. It is considered that this situation may have positively influenced students’
personal experiences regarding their MLSB by directing their interest towards the learning process.
This situation shows that tangible and intangible gamification applications can be used to enrich
students’ individual experiences in a flipped learning environment. With this feature, gamification can
assist in providing students with personalised experiences in mathematical skills in a flipped learning
environment. In other words, the GFL approach can be an effective strategy in providing students with
guality experiences related to learning goals. In addition, the research results indicate that the context
of MLSB needs to be investigated more deeply in terms of its dimensions of mathematical skills,
scientific modelling, and social context. There may be several reasons why this study’s gamification
designs did not result in a significant difference in these dimensions of MLSB. Given the
multidimensional and comprehensive nature of MLSB, it is considered that the gamification designs
incorporated in the present study may have been inadequate. In other words, the tangible and intangible
gamification elements included in this study may not have been qualitatively and quantitatively
sufficient in terms of developing a multidimensional concept such as MLSB in all its dimensions. It is
estimated that applications which could be beneficial in terms of other dimensions of MLSB could be
implemented by using more enriched tangible or intangible gamification designs, tailored to the needs
and characteristics of the learning environments, by teachers and researchers.

This study found that the GFL approach did not affect the dimensions of student course engagement,
affective engagement, behavioural engagement-compliance, behavioural engagement-effortful
classroom participation, cognitive engagement, and disengagement. In other words, both tangible and
intangible gamification elements were found to be insufficient in increasing students’ engagement
levels in the flipped learning environment. This result is inconsistent with the existing literature, which
emphasises that the GFL approach encourages student engagement (Ng & Lo, 2023; Xiao & Hew, 2024;
Zainuddin et al., 2022). The fact that current applications are ineffective in increasing students’
engagement levels stands out as an unexpected finding of the study. Considering that gamification has
the potential to influence engagement motivation (Huang et al., 2026; Lo & Hew, 2020; Pan et al., 2026;
Zou, 2020), this result can be considered surprising. It is speculated that the novelty effect is responsible
for such a result. The novelty effect refers to the temporary increase in personal motivation when faced
with something new, which decreases over time as it becomes familiar (Clark, 1983). It is estimated
that the tangible and intangible GFL applications implemented over a period of 11 weeks may have
formed habits in students over time and thus may have brought their motivation to engagement in the
course back to the initial level. Besides this, the concept of engagement is multifaceted in nature,
encompassing behavioural, emotional, and cognitive dimensions (Reschly & Christenson, 2022). In this
context, the GFL designs (tangible and intangible) employed in this study may not have been sufficient
to develop this multifaceted concept. It is considered that more suitable applications for learning
environments could be developed using GFL designs specifically tailored to each aspect of engagement.
It is anticipated that such applications, if they are capable of addressing all aspects of engagement
specifically, could positively influence student engagement in learning objectives. It is suggested that
teachers focus on more personalised and process-renewed designs when incorporating tangible and
intangible gamification applications into the flipped learning environment, which may help overcome
engagement problems. It is thought that the application design of the current study should be supported
by more gamification elements that encourage engagement. It is believed that future studies focusing
on more innovative gamification approaches that emphasise active student engagement could contribute
to the literature on GFL in the context of educational technologies.

Therefore, this study shows that tangible gamification elements designed to suit the characteristics of
the study group are as successful as intangible gamification in improving students’ personal experiences
regarding their MLSB. The study emphasises the importance of gamification being usable in a flipped
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learning environment with a non-digital approach. In other words, the present study underscores that
gamification can be used in learning environments with tangible designs as well as intangible ones. The
research also provides important insights into how gamification can be embodied and used in learning
environments. The study highlights that more effective designs can be created to improve students’
active engagement in the flipped learning process. It emphasises that research on the tangible,
intangible, and hybrid designs of GFL can contribute to the relevant literature if their gamification
model is designed according to student preferences. Consequently, this study highlights the significance
of various design approaches for gamification, serving as a guide for aligning gamification elements
with learning objectives.

Validity and Limitations

The present study has several validity threats and limitations. The research was conducted using a quasi-
experimental model. To prevent differences in self-confidence arising from students’ previous
mathematics accomplishments impacting the results, the study groups were made equivalent in terms
of academic achievement in mathematics. Although a random selection was made regarding which
group would be the experimental group and which would be the control group, students were not
randomly assigned to groups as in experimental models. Additionally, the study group students are all
from the same school and live in the same neighbourhood. Therefore, when evaluating the research
results for generalisability, it should be noted that regional and cultural differences may have influenced
the findings.

The study group is limited to 69 students in the fifth-grade (10 years old) in Tirkiye. It should not be
overlooked that the method used in this study may not yield the same results in every age group. Present
results should be evaluated carefully, as participant preferences for personalisation in gamification
designs may vary according to age and educational level. Although the data showed a normal
distribution, it should be noted that the study group was limited to 69 students. This situation may have
made the results insufficient in terms of generalisability. The research lasted 11 weeks total, including
the pilot test week. It should be considered that this period may have been insufficient to affect the
dependent variables of the present research. Thus, the process of the experimental implementation may
have affected the validity of the study, as it may have influenced the capacity to change the variables.

The gamification elements in the present study are limited to those selected from the Pyramidal
Gamification Design Model proposed by Werbach and Hunter (2012) and adapted to the study.
Considering that using other elements of the model or elements from other gamification models in a
similar research context may produce different results. Additionally, the study was performed within
the scope of a flipped mathematics course, alongside the existing curriculum. Gamification designs
integrated into different learning techniques through other curricula may produce different results in a
similar implementation. The validity threats and limitations mentioned above should be considered as
they may affect the generalisability of the results.
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Abstract

Interdisciplinary approaches in education play a crucial role in developing students’ real-world mathematical problem-
solving (MPS) skills and critical thinking (CT) skills. One such approach, the Harezmi Education Model (HEM), integrates
mathematics, science, computer technologies, social sciences, the arts, and sports through data-driven, technology-supported
learning environments. This research sought to explore how the HEM can be incorporated into primary mathematics
teaching and to determine its effect on learners’ MPS and CT skills. The study was designed according to an explanatory
sequential mixed-methods approach. During the quantitative stage, a quasi-experimental pretest—posttest model was
implemented with fourth-grade students, who were separated into an experimental group (n = 26) and a control group
(n =26). In the subsequent qualitative stage, semi-structured interviews were carried out with 15 primary school teachers.
The quantitative data were examined through multivariate analysis of variance (MANOVA), whereas the qualitative data
were interpreted using content analysis. The results demonstrated that instruction grounded in HEM produced statistically
significant improvements in students’” MPS and CT skills. Teacher perspectives further indicated that HEM supports
interdisciplinary learning and real-world connections, although challenges related to resources, time management, and
teacher preparedness were noted. Overall, the results suggest that HEM offers a promising interdisciplinary framework for
enhancing mathematics instruction and 21st-century skills in primary education.

Keywords: Harezmi education model, mathematical problem-solving, critical thinking, interdisciplinary learning, primary
education.

INTRODUCTION

Interdisciplinary approaches in education are critical for developing students' real-world problem-
solving abilities and supporting their CT skills (Tokmak et al. 2023). One such approach, the HEM, is
an innovative educational model that brings together computer technologies, science and mathematics
education, social sciences, art and design, and sports sciences, while maintaining interdisciplinary
integrity. This model enables students to identify real-world problems grounded in data, develop
innovative solutions, and implement these solutions in technology-supported learning environments
(Cimsir et al. 2022). Additionally, the model provides opportunities for teachers to develop their
interdisciplinary and collaborative skills, integrate technology effectively, and create research- and
development-oriented learning designs (Cimsir, 2024; Kogoglu, 2018). Additionally, it encourages
students to engage with technological learning tools—such as programming, robotics, and game
design—in order to enhance their algorithmic thinking and problem-solving abilities (Cimsir, 2024).

This study investigates the impact of HEM-based problem-solving instruction on students and
examines the implementation of the HEM in primary school mathematics classes through the
experiences and perspectives of primary school teachers. With its interdisciplinary structure, HEM
offers a framework for developing students' 21st-century skills, similar to the internationally

International Online Journal of Primary Education 81


http://www.iojpe.org/
mailto:tunahanfiliz@bayburt.edu.tr
mailto:bilgenerel69@gmail.com
https://doi.org/10.55020/iojpe.1855886
https://creativecommons.org/licenses/by/4.0/

WWW.i0jpe.org
International Online Journal of Primary Education 2026, volume 15, issue 1

widespread STEM (Science, Technology, Engineering, Mathematics) and STEAM (STEM with
added Arts) approaches. HEM adds a unique dimension to STEM/STEAM approaches, with a
structure focused on coding, algorithmic thinking, computer science activities, and collaborative
product development. As a model developed specifically within a local context, it reinterprets and
contextualizes these global approaches from cultural and pedagogical perspectives. In this regard,
HEM stands out for its distinctiveness among interdisciplinary teaching models implemented in
Turkiye. It contributes to the international literature by presenting a different view on STEM/STEAM
education. The results of this study reveal HEM's contributions to mathematics education and areas
for improvement, which are expected to enhance the quality of the model at the national level and to
offer an alternative model for interdisciplinary education approaches at the international level.

W 10JPE

Interdisciplinary Approach and the HEM

An interdisciplinary approach is an instructional strategy that fosters deep and multidimensional
learning by integrating the knowledge, skills, and viewpoints of multiple fields around a common
theme or problem (Aydin & Balim, 2005). Through this approach, learners can recognize connections
across different subject areas, transfer their learning to real-world contexts, and examine authentic
problems holistically (Martinello & Cook, 2000). Thanks to this method, learners not only gain
academic knowledge but also have the opportunity to develop higher-level skills such as problem
solving, creativity, analytical thinking, and collaboration (Keskin et al., 2024; Erdem & Eminoglu-
Kiglktepe, 2024). Teaching abstract subjects such as mathematics and science by relating them to
daily life increases students' interest, makes learning more lasting, and positively affects academic
achievement (Demirel et al., 2008; Karakus et al., 2017). Learning processes conducted with an
interdisciplinary approach encourage students' active participation, foster their self-confidence, and
promote positive attitudes toward school and lessons (Glder & Giirbliz, 2018; Giirkan, 2019). In this
context, the contemporary understanding of education aims to develop students' 21st-century skills
and equip them with competencies such as interpreting information, problem solving, making
inferences, and CT (Ugras, 2017).

HEM is an innovative model in which students identify real-world problems in a data-driven manner,
develop creative, solution-oriented approaches to these problems, and teachers manage the process
from an interdisciplinary perspective (Kocoglu, 2018). The fundamental elements of the model are
interdisciplinary integration, real-world problems, and the nature of the technological tools used to
solve them (Ayra et al., 2025; Babayigit-Durakcan, 2024). This model aims to integrate different
disciplines and embed computational thinking into daily life (Ceylan et al., 2020; Kogoglu, 2018).
Furthermore, one of the fundamental steps of the model is for students to generate solutions through
algorithmic thinking based on problems they identify (Cimsir, 2024). Developed in line with global
education reforms, HEM aligns with approaches such as STEM and STEAM. Still, it stands out as an
alternative model in Turkiye for its focus on interdisciplinary teacher cooperation, ethics, and safety,
as well as its continuously updated structure.

Primary School Mathematics Education and MPS

Primary school mathematics education is important because it coincides with a critical period in
which the foundations of individuals’ cognitive development are established. Mathematics education
during this period should not be limited to teaching basic operations; it should also support the
development of students' higher-level skills such as reasoning, making connections, predicting,
problem-solving, and communication (Filiz & Giines, 2023). Due to its abstract nature, mathematics
can be challenging for students. Therefore, teachers need to concretize mathematical concepts by
relating them to students' daily lives (Orhan, 2025). In this process, students' understanding of the
problems they encounter, their ability to generate solutions, and their development of alternative
perspectives directly contribute to the development of their MPS skills (Cimsir & Baysal, 2019). At
this point, instead of directly transferring knowledge to students, students should be supported in
learning how to access information, and the teaching process should be enriched with structured,
thinking-based activities (Aydogdu & Kesercioglu, 2005).
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Effective mathematics instruction in the early years should enable students to express their thoughts
through mathematical representations, thereby enhancing both the learning process and student
engagement (Blyukalan Filiz & Ergan, 2020). This is possible when students can establish
connections between abstract symbols and the concrete world, focus on mathematical concepts, and
discover relationships among concepts (Ulu et al., 2016). In this context, teachers should not reduce
mathematics teaching to technical skills alone. Instead, they should adopt an approach that aims to
develop CT, reasoning, and analytical thinking skills, enabling students to understand the problems
they encounter in daily life and develop practical solutions (Budak-Coskun, 2009). Since mathematics
has a constantly evolving and cumulative structure, the teaching process should also be based on the
principle of structuring concepts by relating them to each other (Bingélbali & Ozmantar, 2015).
Although mathematics is inevitably divided into different subject areas in teaching programs,
meaningful connections should be established among these areas, and mathematical knowledge
should be presented to students with both intradisciplinary and interdisciplinary coherence and related
to life (NCTM, 2000).

Problem solving is considered a core competency in mathematics learning (Schoenfeld, 1985). Rather
than involving the mechanical application of procedures, it requires careful examination of the
problem, the construction of logical solution strategies, the execution of these strategies, and the
critical assessment of the outcomes (Arfé et al., 2020). In this regard, the process can be
conceptualized as a sequence of steps that includes understanding the problem, generating and
choosing suitable strategies, devising a plan that promotes flexible thinking, implementing the plan,
and reflecting on and evaluating the results (Polya, 2014).

This Study

Recent studies have revealed that the interdisciplinary, collaborative, and problem-solving-based
structure of the HEM contributes significantly to students' cognitive and affective development
(Erdem & Eminoglu-Kuguktepe, 2024; Orhan, 2025; Tokmak et al., 2023). Numerous studies have
demonstrated that HEM has positive effects on students' problem-solving, CT, creativity,
collaboration, and 21st-century skills (Cimsir, 2024; Derdiyok et al., 2025). Some studies have also
found that the model has positive effects on social-emotional learning, self-awareness, motivation,
self-confidence, and school attachment (Ayra et al., 2025; Orhan, 2025). However, findings in this
area are mostly based on qualitative data derived from teacher and student opinions. Therefore, more
guantitative, longitudinal, and experimental studies on the affective effects of the model are needed.
Studies examining teacher opinions (Ayra et al., 2025; Erdem & Eminoglu-Kiiciktepe, 2024; Keskin
et al., 2024; Secer, 2021) generally show that teachers have positive attitudes towards HEM. Teachers
have highlighted the model's strengths as its student-centered, collaborative, and interdisciplinary
structure. However, they have also frequently emphasized challenges related to infrastructure,
materials, time, and planning in practice (Orhan, 2025; Secer, 2021). Most of the studies reviewed
used qualitative designs. While this provides valuable information about the model's effectiveness, it
makes it difficult to draw causal inferences.

The majority of studies on HEM in the literature consist of descriptive or opinion-based qualitative
studies, and experimental or applied studies focusing on the concrete effects of the model in primary
mathematics education are quite limited. While existing studies have shown that the model develops
students' social skills such as cooperation, communication, and creative thinking, they do not provide
sufficient in-depth analysis of the model's impact on mathematics teaching or the opportunities and
challenges teachers encounter in classroom applications. This situation highlights the need for
comprehensive, applied research that examines the effects of HEM, particularly in the context of
primary school mathematics education.

This study examines how HEM is structured in mathematics education and its multifaceted effects on
students' problem-solving skills. It aims to evaluate both teachers' experiences with the application
process and the pedagogical contributions of the model. One of the original aspects of the research is
that it addresses the integration of HEM into primary-level mathematics lessons from both the teacher
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and student perspectives, revealing the impacts of the interdisciplinary method on instructional
outcomes. The results are hoped to contribute to teacher instruction but also serve as a guide for
practitioners and policymakers to increase the effectiveness of interdisciplinary models. Furthermore,
the research provides a comprehensive assessment of the applicability of HEM at the primary
education level by revealing primary school teachers' experiences with implementing the model, the
difficulties they encountered, and the model's contributions to the teaching process.

The purpose of this study is to examine the integration of HEM into primary school mathematics
education and to determine its effect on learners’ MPS skills. Accordingly, the study seeks to answer
the following research guestions.

1. What are the effects of mathematics instruction integrated with HEM-based teaching
activities on primary school students' MPS and CT skills?

2. What are the implications of mathematics instruction conducted with HEM-based teaching
activities for the MPS teaching process?

METHOD

Research Model

Mixed-methods research refers to an approach in which both quantitative and qualitative data are
gathered and analyzed using one or more data collection tools, and the results are subsequently
combined and interpreted in an integrated manner (see Figure 1).

Establishing a
qualitative
connection based
on quantitative
results

Quantitative
data
collection
and analysis

Qualitative [nterpretation
data based on results

collection obtained from
and analvsis two types of data

Figure 1. Explanatory sequential mixed-methods approach.

The combined use of quantitative and qualitative methods provides an opportunity to approach and
examine the research problem from different perspectives (Niglas, 2010). An explanatory sequential
mixed-methods design was utilized in this study. Within this framework, quantitative data were
gathered and analyzed in the initial phase, after which qualitative data were collected and examined to
further clarify and expand upon the quantitative results. Finally, the outcomes obtained from both
phases were combined and interpreted in an integrated manner (Niglas, 2010). In line with this design,
the study first focused on the collection and analysis of quantitative data, and subsequently proceeded
with the collection and analysis of qualitative data based on the insights gained from the quantitative
phase. Consistent with the explanatory sequential design, the qualitative phase was used to gain
deeper insight into the factors underlying the quantitative results. For the quantitative component, a
quasi-experimental pretest—posttest control group design was employed. The control and experimental
groups were formed from intact groups that were comparable with respect to the baseline
characteristics identified through pretest measures. While the experimental intervention was applied
to the experimental group, the control group continued with the regular instructional process. The
impact of the experimental intervention was evaluated by comparing the pretest—posttest score
differences between the control and experimental groups (Fraenkel et al., 2012). The qualitative
component of the study was structured using a phenomenological research design, which focuses on
individuals’ lived experiences and perceptions to understand and describe a particular phenomenon or
event (Yin, 2016). In this study, the aim was to reveal the reflections of HEM implemented in primary
school mathematics lessons on the MPS teaching process through the experiences and perceptions of
primary school teachers.
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Participants

The study was conducted with 52 fourth-grade students attending a public primary school in Turkiye
during the 2024-2025 academic year. For the quantitative component, the sample was selected
through convenience sampling, a commonly used approach that enables researchers to access
participants efficiently and practically, thereby reducing time and procedural constraints during data
collection (Patton, 2002). The extended duration of the HEM-based problem-solving instruction, the
adequate facilities of the school where the implementation was conducted, and the preparatory
requirements of the activities are among the reasons for choosing this sampling method.

One of the four branches available at the school was randomly selected as the experimental group, and
another was designated as the control group. There were 26 students in the experimental group, where
HEM-based instruction activities were implemented, and 26 learners in the control group, which
continued with curriculum-based traditional instruction. Thus, the research group consisted of a total
of 52 learners. The ages of the students in the control and experimental groups ranged from 11 to 12
years. Furthermore, according to information obtained from primary school teachers, the students in
both groups shared similar characteristics in terms of socioeconomic status (income level, parents'
educational level, living conditions, access to social services, and access to technological devices), as
well as academic achievement. Particular attention was paid to ensuring that the experimental group
(54% female; 46% male, 26 students) and the control group (42% female; 58% male, 26 students)
were balanced in terms of number, gender, and the variables examined.

During the qualitative phase of the research, semi-structured interviews were conducted with 15
primary school teachers who implemented HEM-based instructional activities in MPS teaching. The
teachers' perceptions of the HEM approach and their teaching experiences were explored through
these interviews. To identify the teachers included in the interviews, criterion sampling -a purposive
sampling strategy- was employed (Creswell & Clark, 2017). The HEM approach in the mathematics
teaching process and participation in practical training related to this model were used as criteria, and
the opinions of 15 primary school teachers were obtained.

All necessary official permissions were obtained prior to including students in the study, and no
financial incentives or payments were provided. Participation in the study was entirely voluntary. The
study adhered to the ethical principles of the Declaration of Helsinki and the guidelines established by
the Turkish Council of Higher Education. Approval for both the implementation and data collection
processes was obtained from the Ethics Committee of Bayburt University on May 07, 2025 (Decision
No: 195; Session No: 5). Prior to data collection, participants and their legal guardians were informed
about the aim of the study, the voluntary nature of participation, confidentiality procedures, and their
right to withdraw at any time without any negative consequences. Following this process, written
informed consent was secured from both participants and their guardians. All data were collected and
used solely for scientific purposes and were analyzed anonymously.

HEM-Based Teaching Activities

In this study, the teaching process was conducted through HEM-based activities. First, based on the
mathematics course curriculum, two subjects that could be associated with HEM were identified for
the grade level. Two lesson plans were prepared based on these subjects (see Table 2) and the process
follow-up guide (see Fig. 2). Similar studies using the HEM approach (Cimsir, 2024; Derdiyok et al.,
2025; Tokmak, 2023) were examined and used as a guide in preparing the lesson plans. A
process-tracking guide was prepared to implement the lesson plans systematically (see Fig. 2). The
guide was shaped by considering the problem-solving stages and the Harezmi Application Guide
prepared by the Ministry of National Education. In this study, Polya's problem-solving stages
(understanding the problem, planning the solution, implementing the plan, and checking the solution)
were considered (Polya, 2014).
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Figure 2. Process tracking guide used in the problem-solving teaching process.

Implementation Process

Before the instructional process began, a pretest was administered to examine whether the control and
experimental groups differed significantly in terms of problem-solving and CT skills. The pretest data
were examined using SPSS 25.0, and the results indicated that there was no statistically significant
difference between the groups. To evaluate differences in group performance, an independent-samples
t-test was applied. The intervention was implemented over a three-week period, comprising 12 class
hours, in line with the instructional plan outlined in Table 2. Each instructional session lasted 40
minutes. The intervention procedures were carried out concurrently in both the control and
experimental groups.

Two lesson plans were prepared at the fourth-grade level, taking into account the learning outcomes
related to “addition” and “symmetry.” Within this scope, lesson plans were prepared on solving
problems requiring addition and drawing the symmetry of a given shape. When determining the
learning outcomes, attention was paid to their alignment with the items in the HEM process follow-up
guide. The prepared lesson plans were implemented identically in both groups. All lessons were
conducted according to course plans designed in advance by the investigator and structured based on
the learning outcomes. In the control group, the teaching process was conducted solely based on the
textbook. The teaching activities for the control and experimental groups are presented in Table 1.

Table 1. Teaching activities implemented in the control and experimental groups.

| Experimental group I Control group |

| Preest | | PSS, CTTS |

Addition

The students brainstormed ideas on environmental
issues and examined a problem situation related to
the Sustainable Development Goals through group
work, focusing on the damage caused to the
environment by litter in the school garden. Mind
maps and tree diagrams were used during the
process to identify the causes of the problem. and
possible solutions were discussed to develop
creative ideas.

Lessons were teacher-centred: topics were
explained using the textbook's explanations,
sample solutions and demonstrations on the
board. The addition process was reinforced
through standard exercises and routine problem
examples.

Learning
process
(three
week)

Symmetry

Students worked in heterogeneous groups,
conducting guided research. mind mapping and
visualisation activities to express their love of
symmetry and nature through posters. banners and
slogans. Subsequently. analysis, measurement and
application studies were carried out on objects
found in nature; synunetry lines were drawn and
geometric shapes were created.

The topic of symmetry was addressed by
drawing symmetry lines on geometric shapes
and examining ready-made shapes. Students
worked individually, and the learning process
was completed mainly through question-and-
answer sessions. explanations. and workbook
activities.

[ Post-test | | PSS, CTTS. SSIF
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HEM-based instruction activities were designed using an interdisciplinary approach, with
consideration of the process guide prepared by the researchers. The developed activities were
reviewed by two mathematics education experts and evaluated for their alignment with HEM, the
instructional content, and the characteristics of the target student group. In line with the experts'
feedback, the 5E instructional model was incorporated into the design and implementation of the
lesson plans. Subsequently, a pilot application of a lesson plan was carried out with a different class
with similar characteristics that was not included in the study. After the pilot application, it was
decided to conduct instruction in small groups rather than as a whole-class activity. Information about
HEM-based teaching activities is presented below.

The application was carried out through small-group teaching led by the first researcher, with the
second researcher, a primary school teacher, and two graduate students. The graduate students
studying in the field of primary school education are also experienced primary school teachers. First,
the learners in the experimental group were divided into four groups. The first researcher was
responsible for teaching, while the other teachers served as group leaders. The implementation took
place during the spring term of the academic year. Instruction was delivered through HEM-based
activities in the experimental group, while the control group received traditional instruction using the
mathematics teaching program. To prevent implementer bias, the measurement tools used to evaluate
the process and outcome were scored objectively in accordance with standard criteria. In addition, the
researcher benefited from the opinions and contributions of field experts in the analysis of qualitative
data.

Table 2. HEM-based teaching activities.

Subject Content HEM duty
Problem Brainstorming is conducted on the question, “What are environmental problems?” 1. Notice
solving A problem situation related to Sustainable Development Goals (SDG) (garbage in the 2. Create
requiring  schoolyard harming the environment) is presented. 3. Research
addition Students conduct research in groups, create mind maps, and express their ideas 4. Visualize
through HIS (a real-world problem) sentences, posters, or slogans.
Students first use a tree diagram to identify the root causes of the problem. They then 5. Identify the causes

(o2}

discuss possible solutions using the diagram to develop creative ideas. . Develop solutions

Students walk around the garden on the school map, collect trash, mark the trash they 7. Apply
find on the map, and number it.

They create and solve their own math problems by measuring the distances between

pieces of trash.

Geometric shapes are made from the collected trash, and slogans are created.

Students present the products they have developed (posters, slogans, geometric 8. Check
shapes) in class.

Symmetry  Students are asked about symmetrical structures in nature and are told a story about 1. Notice
symmetry. 2. Create
A problem situation is presented using the example of Elif and Mert's birdhouse 3. Research
design. 4. Visualize

Students conduct research in heterogeneous groups with guidance, visualize their love
of nature and symmetry using mind maps, and express their ideas through banners,
posters, or slogans.

Students analyze symmetrical shapes and patterns found in nature. 5. ldentify the causes
Possible solutions and applications are determined using lines of symmetry and 6. Develop solutions
geometric shapes.

Students go outdoors and draw symmetry lines on rocks, trees, or other objects to 7. Apply
create geometric shapes.

In the symmetry map activity, groups apply the shapes to each other using strings or

drawings.

In the birdhouse problem, they determine the position of the window based on the

symmetry line and measurements; they draw and implement their designs.

Students present their symmetry stones, drawings, and models found in nature in the 8. Check
exhibition area.
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Lesson plans were prepared and implemented based on the 5E teaching model. At the beginning of
the lesson, students engaged in brainstorming with questions about environmental problems and
symmetrical structures to capture their attention, and they became interested in the problem situation
through the symmetry story and the birdhouse example (Engage). Then, in heterogeneous groups,
with their instructors' guidance, they conducted research and visualized environmental pollution, love
of nature, and symmetry using the mind map method (Explore).
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Figure 3. Images from HEM-based teaching activities --Diinya temiz bir dairedir [The world is a clean
apartment]; Cevre, Toprak, Su, Hava, ve Guriiltii Kirliligi [Environmental, Soil, Water, Air, and Noise Pollution]--

Based on the information they obtained, the groups discussed the problem's causes and possible
solutions, and created a plan using tree diagrams or symmetry lines (Explain). They then collected
trash in the schoolyard or nature through hands-on activities, produce geometric shapes and symmetry
models, and implemented the plan through symmetry map activities and mathematical measurements
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(Elaborate). Finally, students presented the posters, slogans, and symmetry models they had prepared
in the exhibition area, evaluated their products and solutions, and reinforced their learning by
discussing shortcomings (Evaluate). Images from the implementation process are presented Figure 3.

Data Collection Instruments

Quantitative and qualitative data collection instruments were employed in a complementary way to
enhance data diversity. Accordingly, a problem-solving and CT scale was utilized as the quantitative
instrument, while a semi-structured interview form served as the qualitative data collection tool.

Problem solving scale (PSS)

In this study, the PSS for primary schools, developed by Degirmenci and Dering6l (2024), was used
to evaluate primary school learners' problem-solving abilities. The scale, prepared to assess students'
problem-solving skills, consists of a total of 16 items. The scale, consisting of three factors, covers the
dimensions of “self-assessment in problem solving,” “problem solving knowledge,” and
“metacognition in problem solving.” The scale items, which have a five-point Likert-type rating, are
answered with the options “Always,” “Often,” “Sometimes,” “Rarely,” and “Never.” Students
responded to the scale items by selecting the option that best suited them. The scale scores range from
16 to 80, with lower scores indicating weaker problem-solving skills and higher scores indicating
stronger problem-solving skills. The item factor loadings of the scale range from .39 to .75. As a
result of the confirmatory factor analysis (CFA) conducted to assess construct validity, it was
determined that fit indices, such as ¥*/df, RMR, RMSEA, SRMR, CFI, IFI, GFI, and AGFI, were at
acceptable levels. Furthermore, the Cronbach's Alpha coefficients for the scale's subscales were .85
for self-assessment in problem solving, 0.84 for problem-solving knowledge, and .75 for
metacognition in problem solving. These values indicate that the scale has high reliability and is a
valid measurement tool.

Critical thinking tendencies scale (CTTS)

The CTTS (Uluginar & Akar, 2021) was used to determine students' CT skills. This scale, consisting
of four factors and a total of 18 items, was prepared for primary school students and is organized in a
four-point Likert scale format. The items are organized in a four-point Likert scale format with the
options ‘“Never,” “Sometimes,” “Most of the time,” and “Always.” The item factor loadings range
from .35 to .74. The scores on the scale range from 18 to 72. The scale was administered to primary
school students under the guidance of an instructor. A CFA was conducted to examine the goodness-
of-fit of the measurement model. The findings indicated excellent fit for the ¥*/df, RMR, RMSEA,
SRMR, and IFI indices, while the CFI and TLI values demonstrated an acceptable level of model fit.
Furthermore, the overall reliability of the scale was assessed using Cronbach’s alpha, which the
researchers calculated at .74.

Semi-structured interview form (SSIF)

In the present study, SSIFs were conducted with 15 primary school teachers who implemented the
HEM approach in their mathematics lessons. The interview format permits the inclusion of probing or
follow-up questions alongside predetermined questions, allowing greater flexibility during data
collection (Fraenkel et al., 2012). The interview questions were reviewed by two mathematics
education faculty members, who confirmed that the interview form was appropriate for the
participants’ level, the model, and the implementation process. Furthermore, the interview form was
reviewed and deemed appropriate by the primary school teachers at the school where the application
was implemented. In addition, the prepared form was piloted with primary school teachers from a
different school not included in the application. During the pilot study, questions that teachers found
difficult to answer were revised accordingly with the support of the experts consulted during the
form's preparation and supplemented with alternative questions. The interview form consists of eight
open-ended questions. The interviews were conducted face-to-face with the teachers by the second
researcher and lasted approximately 20 minutes each. The interviews were recorded with a voice
recorder, and the recordings were transcribed into written text and prepared for analysis.
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Data Analysis

Quantitative analyses were conducted using SPSS version 25. Given that multiple dependent variables
were examined simultaneously, MANOVA was employed (Smith et al., 2020). Before conducting
MANOVA, key assumptions—including adequate sample size, normality, the presence of outliers,
linearity and multicollinearity, singularity, and the homogeneity of variance—covariance matrices—
were assessed in accordance with the guidelines outlined by Pallant (2020). The analyses revealed that
the data met the assumptions and that the sample sizes were sufficient for each dependent variable.
Normality was assessed using histograms, skewness and kurtosis values, and the Levene test (p >
0.05). Multivariate normality was assessed using Mahalanobis distance values. These values were
compared against the chi-square distribution, and the results indicated that none of the observations
exceeded the critical threshold (y* (2, p < .001) = 13.82). This result indicates that the data met the
assumption of multivariate normality. In addition, correlation coefficients indicated that the
intercorrelations among variables remained below the .80 threshold. Visual inspection of distribution
plots further supported the assumption of linearity. The results of Box’s M test (p > .05) confirmed the
homogeneity of variance—covariance matrices, indicating that the data met the assumptions required
for MANOVA (Smith et al., 2020).

Qualitative data were gathered via face-to-face teacher interviews and analyzed through content
analysis. Researchers coded the data and created categories and subcategories based on common
characteristics. Another researcher then checked the resulting code matrix, and inter-coder reliability
was calculated as .83 (Miles & Huberman, 1994). The in vivo coding method, based on direct
guotations from participant statements, was preferred for reporting the obtained codes and categories
(Saldana, 2021). At the outset of the study, analyses indicated that the control and experimental
groups were equivalent in terms of pretest scores, with no statistically significant differences observed
across any of the variables (p > .05). Furthermore, to protect participant confidentiality, teachers were
assigned code names, and findings were presented using these code names. Fifteen primary school
teachers were coded as HEM-T1, HEM-T2, HEM-T3..., HEM-T15 according to their sequence
numbers.

RESULTS

A MANOVA was applied to examine the effect of HEM-based teaching activities integrated into
primary school mathematics lessons on students' MPS and CT tendencies. Certain preconditions of
MANOVA (linearity, normality, homogeneity of variance-covariance matrices, and multicollinearity)
must be met. In this context, Box's M test was not significant (p > .05). This indicates that the
condition of homogeneity of variance-covariance matrices was met.

According to the analysis of test results, descriptive statistics reveal that the experimental group
scored higher in MPS (M = 69.23, SD = 6.19) and CT (M = 59.53, SD = 4.72). The descriptive
statistics data for the control group were lower than those for the experimental group in MPS (M =
59.15, SD = 6.05) and CT (M = 44.57, SD = 7.04). To examine whether group differences were
statistically significant, multivariate comparisons were conducted using MANOVA, and the results
are presented below (see Table 3).

Table 3. MANOVA results related to CT and MPS.

Tests Multiple test Value Mean df F p Partial eta
square squared
Wilks” A 361 - - 43.457 .000 .639
Post- Dependent Variables
test CT - 2910.019 1 80.887 .000 .618
MPS - 1320.077 1 35.146 .000 413

Analyses based on posttest scores revealed a statistically significant difference between the control
and experimental groups, favoring the experimental group (F, so) = 43.457, p = .000; Wilks' A = .361;
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n? =.639). In other words, the HEM-based teaching activities had been implemented had a significant
effect on students' CT and MPS skills. Moreover, the experimental group demonstrated significantly
higher CT levels than the control group (Fq, s0) = 80.887, p = .000, n? = .618). Likewise, the
experimental group achieved significantly higher MPS scores than the control group (F, s0) = 35.146,
p =.000, n? = .413). According to Cohen's (2013) classification, the calculated eta-squared (n?) values
were determined to have large effect sizes.

Results Regarding Sub-Factors of CT Tendencies
A MANOVA was performed to compare the posttest scores of the control and experimental groups
across the subdimensions of CT tendencies, and the results are presented below (see Table 4).

Table 4. MANOVA results for sub-factors of CT tendencies.

Tests Multiple test Value Mean df F p Partial eta
square squared

Wilks” A .245 - - 36.203 .000 .755
Dependent Variables

Post- Skepticism - 204.019 1 107.947 .000 .683

test Curiosity - 138.942 1 19.420 .000 .280
Open mindedness - 129.308 1 23.308 .000 .318
Biasness - 272.327 1 94.331 .000 .654

The analysis results presented in Table 4 revealed statistically significant differences between the
control and experimental groups on the sub-factors of the CTTS (Fq, s0) = 36.203, Wilks' A = .245,
p =.000, n? = .755). Furthermore, the results for the doubt sub-dimension showed a significant
difference in favor of the experimental group (F, s0) = 107.947, p = .000, n* = .683). When examining
the descriptive statistics for the doubt subscale, the experimental group (M = 13.88, SD = 1.27) had
significantly higher scores than the control group (M = 9.92, SD = 1.46). Similarly, the results for the
curiosity subscale showed a significant difference in favor of the experimental group (F, so) = 19.420,
p = .000, n*> = .280). When examining the descriptive statistics for the curiosity subscale, the
experimental group (M = 16.42, SD = 2.26) had higher scores than the control group (M = 13.15,
SD = 3.02). On the other hand, the results for the open-mindedness subscale showed a significant
difference in favor of the experimental group (F, so) = 23.308, p = .000, n?> = .318). When examining
the descriptive statistics for the open-mindedness subscale, the experimental group (M = 16.15,
SD = 2.18) had higher scores than the control group (M = 13.00, SD = 2.51). Finally, the results for
the objectivity (Biasness) subscale showed a significant difference in favor of the experimental group
(Fa 50 = 94.331, p = .000, 2 = .654). When examining the descriptive statistics for the objectivity
subscale, the experimental group (M = 13.07, SD = 1.54) had higher scores than the control group
(M =8.50, SD = 1.83).

Results Related to MPS Sub-Factors

MANOVA was conducted to examine differences between the control and experimental groups in
posttest scores across the subdimensions of MPS skills, and the results are reported below (see Table
5).

Table 5. MANOVA results for subfactors of MPS.

Tests Multiple test Value Mean df F p Partial eta
square squared
Wilks’ A 542 - - 13.503 .000 458
Dependent Variables
Post-test  Self-assessment in problem-solving - 330.019 1 39.780 .000 443
Problem-solving knowledge - 76.327 1 14.287 .000 222
Metacognition in problem solving - 88.923 1 16.100 .000 244
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The results displayed in Table 5 indicate statistically significant differences between the control and
experimental groups across the subdimensions of the problem-solving scale (F, so) = 13.503, Wilks'
A= .542, p = .000, n?> = .458). Furthermore, the results for the self-assessment sub-dimension of
problem solving showed a significant difference in favor of the experimental group (F, s0) = 39.780,
p =.000, n? = .443). When examining the descriptive statistics for the self-assessment sub-dimension
in problem solving, it was observed that the experimental group (M = 36.57, SD = 2.92) had
significantly higher scores than the control group (M = 31.53, SD = 2.83). Similarly, the results for
the problem-solving knowledge sub-dimension showed a significant difference in favor of the
experimental group (Fq, so) = 14.287, p = .000, n? = .222). When examining the descriptive statistics
for the problem-solving knowledge sub-dimension, it was determined that the experimental group
(M =16.03, SD = 2.45) had higher values than the control group (M = 13.61, SD = 2.15). Finally, the
results for the metacognition sub-dimension in problem solving showed a significant difference in
favor of the experimental group (Fq, so) = 16.100, p = .000, n?> = .244). When examining the
descriptive statistics for the metacognition sub-dimension of problem solving, the experimental group
(M =16.61, SD = 2.31) had higher scores than the control group (M = 14.00, SD = 2.38).

Results from Teacher Interviews
Findings from teacher interviews are presented under two themes: “Findings related to the HEM-
supported mathematics teaching process” and “Findings related to the MPS process.”

Results Related to the HEM-Supported Mathematics Teaching Process
Findings related to the HEM-supported mathematics teaching process are presented in Table 6 under
three categories: “opportunities,” “challenges,” and “recommendations.”

Table 6. Findings related to the HEM-supported mathematics teaching process.

Category Code Teacher f %
Develops problem-solving skills HEM-T1, HEM-T2, HEM-T3, HEM-T4, HEM-T5, 11 20
HEM-T6, HEM-T9, HEM-T10, HEM-T11, HEM-
T12, HEM-T15
Provides an interdisciplinary HEM-T1, HEM-T2, HEM-T4, HEM-T5, HEM-TS6, 10 18
learning environment HEM-T8, HEM-T10, HEM-T13, HEM-T11, HEM-
T14
Enables connection to daily life HEM-T1, HEM-T2, HEM-T4, HEM-T6, HEM-T7, 10 18
HEM-T8, HEM-T10, HEM-T11, HEM-T13, HEM-
Opportunities T4
Encourages active participation HEM-T1, HEM-T2, HEM-T4, HEM-T5, HEM-TS6, 8 14
HEM-T10, HEM-T11, HEM-T13
Enables meaningful and lasting HEM-T1, HEM-T2, HEM-T3, HEM-T4, HEM-T5, 7 12
learning HEM-T7, HEM-T11
Supports social learning HEM-T2, HEM-T3, HEM-T4, HEM-T7, HEM-T11, 6 11
HEM-T14
Enables technology-supported HEM-T1, HEM-T2, HEM-T5, HEM-T6 4 7
learning
Lack of resources and materials HEM-T2, HEM-T3, HEM-T4, HEM-T5, HEM-T6, 8 27
HEM-T10, HEM-T12, HEM-T13
Limited teacher competencies HEM-T1, HEM-T3, HEM-T4, HEM-T5, HEM-T®6, 7 23
related to the model HEM-T11, HEM-T13
Time limit HEM-T1, HEM-T3, HEM-T5, HEM-T8, HEM-T10, 6 20
Challenges HEM-T11
Difficulty in planning lessons HEM-T3, HEM-T6, HEM-T10, HEM-T12 4 13
Uncertainties in the measurement HEM-T1, HEM-T2, HEM-T4 3 10
and evaluation process
Lack of technological HEM-T1, HEM-T3 2 7
infrastructure
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Table 6 (Continued). Findings related to the HEM-supported mathematics teaching process.
Category Code Teacher f %
Delivery of teacher training HEM-T1, HEM-T2, HEM-T5, HEM-T9, HEM-T10, 8 20
HEM-T11, HEM-T12, HEM-T14
Adaptation to the curriculum HEM-T3, HEM-T5, HEM-T6, HEM-T7, HEM-T13, 7 18
HEM-T14, HEM-T15
Provision of resources and HEM-T1, HEM-T2, HEM-T3, HEM-T10, HEM-T11, 6 15
materials HEM-T12
Sharing successful examples HEM-T2, HEM-T3, HEM-T7, HEM-T11, HEM-T12 5 13
Recommendations  |ncreasing collaborations HEM-T1, HEM-T2, HEM-T10, HEM-T11 4 10

(universities, NGOs, private
organizations)

Implementing a flexible program  HEM-T2, HEM-T4, HEM-T9

Strengthening technological HEM-T2, HEM-T12, HEM-T14
infrastructure
Increasing support from school HEM-T1, HEM-T3, HEM-T8 3 8

administrations

Table 6 shows that HEM-supported mathematics instruction offers students many opportunities. The
vast majority of teachers stated that the model improved students' problem-solving skills (f=11). This
may be because HEM-supported mathematics instruction provides students with learning
environments based on real-world, interdisciplinary problems. Furthermore, teachers indicated that
HEM-supported mathematics teaching provides an interdisciplinary learning environment (f=10) and
helps relate what is learned to daily life (f=10). In addition, the model was observed to ensure active
student participation (f=7). Collaborative learning environments and group work within the model
may have contributed to students' more effective participation in the process. According to teachers'
views, HEM makes significant contributions to developing students' participation and problem-
solving skills. HEM-T11 commented on this situation: “... I have just started applying the model and
noticed that its biggest advantage is increasing students' active participation.” Similarly, HEM-T10
emphasized that the model supports students' cognitive and social skills, stating: “The model offers
great opportunities to equip students with analytical thinking, collaboration, and MPS skills in
primary mathematics education.” Furthermore, HEM-T12 stated, “... thanks to the model, students
can apply problem-solving steps and develop problem-solving habits,” indicating that the model
contributes to students' systematic problem-solving processes. HEM-T11 stated, “Students who
produce solutions by working with different disciplines become more creative not only in mathematics
but also in solving problems in daily life.”

In the difficulties category, a significant proportion of teachers reported a lack of resources and
materials (f=8) during the HEM-supported mathematics teaching process. This situation can be
attributed to inadequate technological infrastructure and the limited availability of materials for
lessons. Another difficulty expressed by teachers was limited teacher competence regarding the model
(f=7). A large proportion of teachers reported difficulties in implementation because they could not
fully grasp the model's philosophy and application processes. Additionally, teachers stated that they
experienced difficulties with time management (f=7). The participants’ views exemplify how the
difficulties encountered in implementing the model are reflected in the process. HEM-T10 drew
particular attention to time management, stating, “... but implementing the model also involves some
difficulties. One of the biggest difficulties is time management. Compared to traditional teaching,
process-oriented learning requires more time.” HEM-T12 emphasized the lack of materials, stating,
“.. a lack of appropriate teaching methods and tools may be among the difficulties encountered.”
Additionally, HEM-T13 emphasized that teachers experienced difficulties in implementing the model
due to its novelty, stating, “Teachers are experiencing difficulties in implementation because it is a
new approach.”
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In the recommendations category, teachers offered various suggestions for more effectively
implementing the model in the mathematics teaching process. The vast majority of teachers
emphasized the need for teacher training (f=8) to ensure the sustainable implementation of HEM.
Such training can facilitate implementation by increasing teachers' proficiency with the model. It was
also noted that it is important to make the model more compatible with the current curriculum (f=7).
This can prevent difficulties teachers may encounter in lesson planning. In addition, teachers stated
that resource and material support should be increased (f=6) for a more efficient application in the
HEM-supported mathematics teaching process. Another suggestion to support the dissemination of
the model is to share successful application examples (f=5). Teachers stated that they could carry out
the process more effectively by benefiting from the experiences of colleagues who have previously
implemented the model successfully. These suggestions show that teachers have concrete
expectations regarding increasing the applicability of HEM. An examination of the participants'
suggestions reveals various views on the dissemination and development of the model. HEM-T13
emphasized that the model should be integrated into all schools, stating, “It should be implemented
not only in pilot schools but in all schools.” HEM-T14 drew attention to the importance of
curriculum-aligned integration, “Work can be done on integrating the curriculum.” Furthermore,
HEM-T11 stated, “..a system could be created where experienced teachers could mentor new
teachers. This would help the model to be implemented correctly and effectively in the classroom,”
indicating that establishing a mentoring system among teachers would facilitate implementation.

Results Related to the MPS Process
Findings related to the MPS process are presented in Table 7 under two categories: “cognitive skills”
and “social and affective skills.”
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Table 7. Findings related to the MPS process.

Category  Code Teacher f %
Develops different strategies HEM-T1, HEM-T2, HEM-T3, HEM-T4, HEM-T5, HEM-T®, 13 35
for solutions HEM-T7, HEM-T8, HEM-T9, HEM-T11, HEM-T12, HEM-

T13, HEM-T14
Supports analytical thinking HEM-T1, HEM-T2, HEM-T5, HEM-T6, HEM-T12, HEM-T14 16

Ckc_)lglnitive Encourages creative thinking HEM-T1, HEM-T3, HEM-T4, HEM-T6, HEM-T10, HEM-T12 16

skills
Establishes cause-and-effect HEM-T1, HEM-T2, HEM-T6, HEM-T8, HEM-T11 14
relationships
Develops algorithmic thinking HEM-T1, HEM-T4, HEM-T10, HEM-T11, HEM-T14 14
Provides a critical perspective =~ HEM-T9, HEM-T10 5
Supports collaborative HEM-T1, HEM-T3, HEM-T4, HEM-T10, HEM-T11, HEM- 9 26
problem-solving T13, HEM-T15
Increases interaction with the HEM-T1, HEM-T2, HEM-T3, HEM-T4, HEM-T5, HEM-T12, 9 26

. class and teacher HEM-T13

Social

and Increases interest and HEM-T1, HEM-T2, HEM-T3, HEM-T4, HEM-T5, HEM-T10, 8 24

emotional motivation in math class HEM-T11, HEM-T13

skills Facilitates communication and  HEM-T2, HEM-T4, HEM-T5, HEM-T10, HEM-T15 5 15
collaboration among students
Develops a positive attitude HEM-T1, HEM-T3, HEM-T7 3 9

toward mathematics

When Table 7 is examined, under the cognitive skills category, the majority of teachers stated that
HEM-supported mathematics instruction contributed to students develop different strategies for
solving problems during the problem-solving process (f=13). Furthermore, in this category, teachers
indicated that the model supported students' analytical and creative thinking (f=6). The
interdisciplinary and project-based structure of the model may contribute to diversifying students'
thinking processes and developing a systematic approach. HEM-T10 stated, “The model supports the
development of not only mathematical competencies but also essential skills such as critical thinking,
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creativity, communication, and cooperation.” This shows that the model supports students'
multidimensional development and contributes not only to academic but also to social skill
acquisition. HEM-T11 emphasized that the model increases innovative thinking and productivity
skills in students, stating, “The model encourages students to think creatively by offering them
different perspectives. Especially in activities such as coding and robotics, students work to develop
more innovative and original solutions.” HEM-T13 explains the model's purpose and scope, stating:
“The HEM encourages students to solve problems collaboratively, helping them develop algorithmic
thinking as well as cognitive and social skills, while also strengthening their critical thinking.”

In the social and emotional skills category, teachers indicated that HEM-supported mathematics
instruction increased classroom interaction (f=9), contributed to collaborative problem-solving (f=9),
and increased students' interest and motivation in the lesson (f=8). This finding indicates that HEM-
supported teaching not only promotes cognitive development but also provides a structure that
supports social learning. Participant views support these findings. For example, HEM-T10 stated,
“Instead of solving problems individually, students develop different perspectives by discussing them
in groups,” indicating that students develop different ways of thinking through group discussions.
Similarly, HEM-T13 emphasized that the model offers a teamwork-based learning environment,
stating, “ldeas are generated as a team to solve problems.” Furthermore, HEM-T15: “Students learn
to relate topics to different disciplines and achieve common goals by working together,” highlighting
that interdisciplinary interaction develops students' ability to achieve common goals.

DISCUSSION, CONCLUSION, and RECOMMENDATIONS

This study investigated the impact of HEM-based instructional activities incorporated into primary
school mathematics lessons on students” MPS and CT dispositions. Accordingly, the experimental
group received instruction through HEM-based activities, whereas the control group followed the
standard curriculum. To assess the effectiveness of the instruction, pretest and posttest measurements
were administered to both groups, and the pretest results indicated that the groups were comparable
across all variables at the outset.

In this study, the test averages indicated that HEM-based teaching activities had a significant impact
on the MPS and CT skills of primary school students. The fact that the experimental group's scores for
both MPS and CT were significantly higher than those of the control group indicates that the activities
implemented were effective in developing students' thinking processes. This can be explained by the
HEM approach, which enables students to develop different perspectives and actively participate in
the processes of interpreting and restructuring knowledge. In particular, the large effect sizes observed
in experimental studies indicate that HEM activities led to substantial improvements in students'
cognitive skills. Similar results have been obtained in other studies in the literature examining the
effect of HEM-supported mathematics instruction on MPS and CT skills. This finding is consistent
with the results of the study conducted by Tokmak et al. (2023). In that study, a significant
improvement in perceptions of problem-solving skills was also observed among students who
participated in the HEM process. Similarly, the themes of “personal development,” “social learning,”
and “educational gains” that emerged in the study by Derdiyok et al. (2025) indicate that HEM
applications support students' problem-solving, mental development, and idea-generation skills.
Furthermore, studies conducted by Orhan (2025) and Kok (2024) also revealed that HEM positively
contributes to problem-solving skills by increasing student participation. Seger (2021) reported that
teachers had positive views of the HEM application, supporting the model's applicability in teaching
processes. No studies were found in the literature regarding the model's support for CT skills. In this
context, when examining STEM studies similar to the model, such interdisciplinary approaches have
been shown to develop the CT skills of primary school students (Chen et al., 2023; English, 2023;
Kigik et al., 2023; Tang et al., 2025; Weng et al., 2022).
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Mathematical Problem Solving

In the study, the subdimensions of the problem-solving scale were examined and the experimental
group students scored significantly higher than the control group on the self-assessment,
problem-solving knowledge, and metacognition. This finding shows that HEM-based teaching
activities not only increase overall problem-solving success but also improve students' performance in
different dimensions of problem-solving. This result reveals that HEM enables students to become
aware of their own problem-solving processes, review their strategies, and strengthen their solution
evaluation skills. Research in the literature also supports these findings. These findings largely
coincide with other studies examining the effect of HEM-based applications on problem-solving skills
(Ayra et al., 2025; Kok, 2024). Studies have shown that HEM applications significantly improve
students' problem-solving skills (Erdem & Eminoglu-Kiigiiktepe, 2024). Similarly, in the study by
Cimsir et al. (2022), students stated that HEM activities improved their problem-solving and
collaborative work skills; they indicated that these activities made a significant contribution to stages
such as “identifying problems from real life, collecting data, forming hypotheses, and testing them.”
The study by Cimsir (2024) also found that the experimental group showed significant development
in problem-solving skills, confidence in problem-solving skills, and avoidance subdimensions.
However, the lack of a significant difference in the self-regulation subdimension in the same study
suggests that the model had a more limited effect on some cognitive components. Furthermore, the
study by Tokmak et al. (2023) found that HEM directly increased students' metacognitive awareness
levels, which directly supports the metacognitive development findings obtained in this study. These
similarities and partial differences between the studies can be explained by differences in scope,
sample level, and application duration. For example, in Cimgir's (2024) study, the HEM application
was conducted over a short period of eight weeks, which may have prevented the observation of
meaningful changes in skills requiring longer-term experience, such as self-regulation and perception
of success. In contrast, the application process in this study, structured around students' active
participation, may have led to meaningful developments across different sub-dimensions of problem-
solving. Furthermore, the interdisciplinary and interaction-based structure of HEM may have
supported metacognitive awareness by allowing students to review and organize their own thinking
patterns during the problem-solving process.

Critical Thinking

When examining the sub-dimensions of the CTTS in the study, it was observed that the experimental
group students scored significantly higher than the control group in the dimensions of skepticism,
curiosity, open-mindedness, and objectivity. This finding shows that HEM-based teaching activities
develop students' CT tendencies not only in general terms but also in different dimensions. No study
directly examining the effect of HEM on CT skills in mathematics education was found in the
literature. However, results from studies using holistic, interdisciplinary, and problem-based
approaches, such as STEM and STEAM, are consistent with these findings (English, 2023; Kicuk et
al., 2023; Weng et al., 2022). Research findings indicating that problem-based and project-based
learning processes increase students' curiosity, questioning, and open-mindedness (English, 2023) are
consistent with those of this study. This similarity can be explained by HEM's approach, which
centers the student in the learning process and structures CT as a natural learning process. Studies
using similar approaches in the literature also show that the development of CT tendencies is
associated with experiences such as active student participation, group-based problem-solving
activities, and the production of original projects (Charlton & Avramides, 2016; Hu et al., 2020). In
this study, interdisciplinary interaction, digital tool use, and student collaboration, which are among
the basic principles of HEM, may have supported the development of the skepticism, curiosity, and
objectivity dimensions of CT (Chen et al., 2023; Tang et al., 2025). Furthermore, the process-oriented
structure of HEM enables students not only to access information but also to develop their ability to
analyze information and evaluate different perspectives.
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Teacher Opinions

According to teacher opinions, this study found that HEM-supported teaching in the opportunities
category improved students' problem-solving skills, provided interdisciplinary learning environments,
and facilitated the connection of learned knowledge to daily life. These findings are consistent with
the studies conducted by Kogoglu (2018) and Ceylan et al. (2020). Both studies indicate that HEM
enables students to learn by doing and experiencing, participate in interdisciplinary work, and use the
information they learn in daily life. Similarly, other studies have also reported that HEM applications
strengthen students' problem-solving skills and positively affect their approach to problems in daily
life (Ayra et al., 2025; Babayigit-Durakcan, 2024; Erdem & Eminoglu-Kigiktepe, 2024; Keskin et
al., 2024; Kok, 2024). These results are consistent with the theoretical framework of HEM. The three
fundamental pillars of HEM—interdisciplinary approach, collaborative learning, and problem-
solving-based learning strategies—aim to develop students' self-awareness, communication, and
problem-solving skills (Celikdz & Hastiirk, 2024). Furthermore, integrating educational technologies
reinforces these gains and enhances students' ability to identify and solve problems in their daily lives,
thereby supporting the model's effectiveness in both theoretical and practical terms (Ceylan et al.,
2020).

In the difficulties category, material and resource shortages in HEM-based teaching applications,
limited teacher competencies, and time management difficulties were observed. Similar findings have
been obtained in studies on the difficulties encountered in HEM applications (Ayra et al., 2025;
Erdem & Eminoglu-Kugulktepe, 2024; Keskin et al., 2024; Orhan, 2025; Secer, 2021). In these
studies, teachers reported difficulties such as a lack of materials and resources, limited technological
infrastructure, limited lesson-planning time, and the need for additional time for HEM
implementation. Furthermore, studies on the same subject have indicated that deficiencies in physical
infrastructure and equipment negatively affect teaching processes (Secer, 2021). It can be stated that
both infrastructure problems related to the general education system and implementation difficulties
arising from HEM being a relatively new model in Turkiye have contributed to these challenges. The
lack of educational technologies and appropriate equipment may limit the full realization of the
model's targeted learning outcomes. Therefore, teacher training, resource provision, and strengthening
school infrastructure are critical for the sustainable and effective implementation of HEM (Keskin et
al., 2024).

In the recommendations category, based on teacher opinions, it was determined that for HEM to be
implemented sustainably and effectively, teacher training should be increased, alignment with the
curriculum should be ensured, sufficient resource support should be provided, successful application
examples should be shared, and mentoring systems should be developed. Similar results have been
reported in studies on this subject (Erdem & Eminoglu-Kuguktepe, 2024; Keskin et al., 2024,
Kogoglu, 2018; Secer, 2021). In these studies, teachers emphasized the importance of increasing
training, providing resources and technological infrastructure, supporting teachers in implementation,
and integrating the model into the formal education curriculum for effective HEM implementation. In
the study conducted by Ayra et al. (2025), teachers also stated that it is necessary to increase the
number of lessons implemented, establish specialized HEM classes, provide teachers with guidance
materials, and provide technological support. The planning, implementation, and technological
equipment required by the model can create difficulties if teachers do not receive adequate training
and support. Furthermore, infrastructure differences between schools and large class sizes are
prominent factors limiting the implementation of the recommended practices. Therefore,
recommendations for implementation, such as increasing teacher training, developing mentoring
systems, and providing resources and technological infrastructure, can be considered critical factors
that support the sustainability of the model and the development of students' problem-solving skills
(Ayra et al., 2025; Ceylan et al., 2020).

This study found that HEM-supported mathematics instruction enhances students' ability to develop
strategies, as well as their analytical and creative thinking skills in the problem-solving process; it also
supports collaborative learning and motivation by increasing classroom interaction. This finding
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demonstrates that HEM is a flexible, student-centered teaching approach that holistically develops
cognitive and social-emotional dimensions. These results are consistent with studies in the literature
on the subject (Ceylan et al., 2020; Cimsir, 2024; Erdem & Eminoglu-Kiguktepe, 2024; Keskin et al.,
2024; Kocoglu, 2018). In these studies, teachers reported that HEM increased students' active
participation in class, supported creativity and productivity, encouraged collaboration and teamwork,
and supported meaningful learning through the use of technological tools and equipment (Erdem &
Eminoglu-Kuguktepe, 2024; Zeybek et al., 2024). Similarly, Seger (2021) and Orhan (2025) observed
in their studies that collaborative learning strengthens students' motivation, self-confidence, and
collaboration skills in the social-emotional dimension. These findings are consistent with the
theoretical framework of collaborative learning. While the model aims to holistically develop
students' cognitive and social-emotional skills, it also supports 21st-century skills such as
collaborative learning, creativity, problem solving, and motivation (Babayigit-Durakcan, 2024;
Ceylan et al., 2020). Thus, HEM can be considered a flexible, student-centered teaching approach that
enhances students' academic achievement and social interactions (Ayra et al., 2025; Keskin et al.,
2024).

The quantitative findings showed that the control and experimental groups were equivalent at the
pretest; however, after the intervention, the experimental group demonstrated significantly higher
MPS and CT scores than the control group. Significant differences were observed in favor of the
experimental group in the self-assessment, problem-solving knowledge, and metacognition
subdimensions of problem-solving, as well as in the skepticism, curiosity, open-mindedness, and
biasness dimensions of CT. The qualitative findings supported these results by revealing that, due to
the interdisciplinary structure of the HEM, students engaged in collaborative, inquiry-based, and
strategy-oriented work on real-world related problems. Teacher perspectives indicated that these
learning environments enabled students to become aware of their thinking processes and to evaluate
different perspectives, thereby explaining the cognitive improvements observed in the quantitative
findings. Nevertheless, limitations related to material and time constraints, as well as teacher
competencies, emerged as factors affecting the model's effectiveness. Overall, when the quantitative
and qualitative findings are considered together, the results suggest that HEM is an effective
interdisciplinary model for supporting problem-solving and CT skills in mathematics education;
however, pedagogical and structural support is required to ensure its sustainability.

Limitations and Implications

Notwithstanding its contributions, this study has certain limitations that should be taken into account
when interpreting the results. Firstly, the research was carried out with a relatively small sample
drawn from a specific regional context, which may limit the extent to which the findings can be
generalized. Second, the quasi-experimental design without random assignment may limit the ability
to establish strong causal inferences. Third, the data collection process relied on self-report scales,
which may be subject to response bias. In addition, the qualitative findings were based on a limited
number of teachers and may therefore not fully reflect diverse perspectives across different
educational settings.

Despite these limitations, the findings provide important implications for both practice and research.
From a practical perspective, the results suggest that integrating HEM into primary school
mathematics instruction can support the development of students’ MPS and CT skills. The
interdisciplinary and technology-supported structure of HEM offers opportunities to design more
engaging and meaningful learning environments. In this context, supporting teachers through
professional development programs, improving access to instructional materials, and strengthening
technological infrastructure may enhance the effectiveness and sustainability of HEM-based practices.

From a research perspective, future studies could investigate the long-term effects of HEM using
larger and more diverse samples and true experimental designs. Additionally, further research may
explore the impact of HEM on other variables such as students’ motivation, attitudes, and
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collaborative learning skills. Examining the implementation of HEM across grade levels and subject
areas would also deepen understanding of its interdisciplinary potential.
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