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Research worldwide is looking for ways to reform science education Received 22 January 2025

and increase student engagement in science education. Determining Accepted 8 August 2025

students’ engagement in science education can provide insight into

the effectiveness of teaching and learning activities. For this reason, Ad A .
7 . R . aptation; epistemological

the .Student Engagemgnt in §C|ence Learning scale, which was beliefs; student engagement;

previously developed in a different sample, was adapted into science learning

Turkish. In this context, a two-way study was conducted. First, the

validity and reliability study of the scale was conducted. 625 high

school students participated in the study (M=16.01, SD=1.21).

The results showed that the scale had good fit values for its four-

dimensional and 20-item structure. Then, with the help of the

adapted scale, the relationship between engagement in science

learning and demographic variables and epistemological beliefs

was tested. In this context, it was found that participation in

science learning differed in some dimensions of the scale in favour

of male students. In addition, the level of participation in science

learning varied according to grade level. A weak relationship was

found between students’ engagement in science learning and

epistemological beliefs. The study provides pioneering results in

students’ engagement in science learning and includes predictions

about the variables that must be considered.

KEYWORDS

Introduction

Science learning is an important situation that requires students to be able to solve a
problem, develop a sense of curiosity about the subject and make decisions accordingly
(Bae & Lai, 2020). Therefore, the vision of science learning includes the processes of stu-
dents understanding the problem and participating in problem-solving processes (Miller
et al., 2022). Therefore, students’ participation in learning activities is important. Learn-
ing engagement refers to students’ active participation in learning processes (Reeve,
2013). Encouraging students to participate in learning is one of the main goals of
science education (Li et al., 2023). Previous studies have shown that when students
actively participate in learning activities, they may continue to participate in science-
related learning areas in the future (Fredricks et al., 2016).
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Educational researchers have recognised that students’ engagement in science learning
is increasingly important (Bae & Lai, 2020). Engagement in science learning is analyzed
to determine the degree of students” engagement in science and examined in detail with
specific dimensions. Students’ cognitive, affective, behavioural, and active engagements
in science are the dimensions that constitute science engagement (Chiu, 2021; Li et al,,
2023). Researchers in science education have addressed students’ engagement in
science learning with certain variables other than the specified dimensions. In this
regard, it has been stated that socio-psychological student engagement should be
addressed by considering classroom, family and community ecologies (Lawson &
Lawson, 2013). Student engagement in science learning has been addressed in terms of
personal and context factors (gender, class, ethnicity and socioeconomic status) (Bae
& DeBusk-Lane, 2019; Fredricks et al., 2019; Gray et al., 2020; Sokmen, 2021). Research
in science education continues to identify practical factors to encourage students’ engage-
ment in learning (Sinatra et al., 2015). Therefore, students’ engagement in science learn-
ing environments can inform teaching and learning (Inkinen et al., 2020). This shows
that studies investigating students’ engagement in science learning should be continued
and examined through different variables.

Previous studies have reported that engaging in science learning impacts students’
motivation and academic achievement (Sinatra et al., 2015). This has shown that engage-
ment in science learning is critical for learning (Rimm-Kaufman et al., 2015). Accord-
ingly, a proven validity and reliability tool is necessary to measure students’
engagement in different science learning environments. However, data collection tools
that can measure students’ engagement in science learning are specific, and no
Turkish tool is available. Therefore, this study aimed to adapt the engagement in
science learning scale to Turkish culture. Then, the relationship between students’
engagement in science learning and demographic variables and epistemological beliefs
was examined using the adapted instrument. Accordingly, the study was structured as
Study-1 and Study-2. In Study-1, the Student Engagement in Science Learning (SESL)
instrument developed by Li et al. (2023) was adapted into Turkish. In Study-2,
Turkish students’ engagement in science learning was evaluated in terms of gender,
grade level, parental education level and epistemological beliefs.

Rationale for the study

Science education in Turkey is conducted within the framework of a centralised curricu-
lum directed by the Ministry of National Education (MoNE, 2024). It has been influenced
by exam-oriented teaching for many years (Yilmaz & Biilbiil, 2017). National-level cen-
tralised exams, such as the high school transition system and exams for higher education
institutions, significantly influence both teachers’ teaching practices and students’ learn-
ing processes (Acar & Buldur, 2021). In this context, it has been reported that classroom
instruction is primarily focused on knowledge transfer, and students are pressured to
prioritise exam success over engaging in the science learning process in a cognitive,
affective, or active manner (Kesik & Bayram, 2015).

However, Turkey’s new science education programme (MoNE, 2024) aims to enable
students to achieve higher-level outcomes such as scientific inquiry skills, scientific lit-
eracy, and research-based learning. Theoretically, this vision requires student-centered,
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multidimensional learning approaches; however, in practice, it is unclear to what
extent these goals are being realised (Korkmaz, 2023). Therefore, there is a need for
comprehensive measurement tools that can examine students’ science classroom
experiences not only in terms of cognitive effort but also in terms of emotional engage-
ment, behavioural engagement, and agentic engagement (Reeve, 2013; Reeve & Shin,
2020).

In the current literature, there is no original scale that addresses student participation
in science education in Turkey in a multidimensional manner and provides sufficient
psychometric evidence. Previously developed local measurement tools have either been
limited to cognitive or affective participation or have provided limited validity in contex-
tual adaptations (Candas & Ozmen, 2020; Korkmaz, 2023). At this point, the introduc-
tion of a tool based on contemporary learning models, such as SESL, which can measure
students’ active participation in classroom learning through its multidimensional struc-
ture, will contribute not only to science pedagogy but also to evaluations of policy and
practice.

Moreover, the reflection of various socioeconomic, cultural, and regional differences
in education in Turkey can lead to significant differences in students’ attitudes, interests,
and participation levels in science (Alkis Kiigiikaydin et al., 2024). In this context, the
adaptation of SESL provides a meaningful foundation not only in terms of measurement
and evaluation but also for promoting more inclusive and student-centered practices,
aligning with the goals of equitable science education.

In addition, the literature highlights the practical benefits of self-report-based partici-
pation scales in evaluating teaching processes, emphasising that teachers can review their
classroom practices and respond more effectively to students’ learning needs (Fredricks
et al., 2004; Reeve et al., 2022; Sinatra et al., 2015). In this context, the adaptation of SESL
into Turkish not only fills an academic gap but also has the potential to generate func-
tional data for practitioners and policymakers.

Conceptual background
Engagement in science learning

Engagement refers to students’ academic progress in the educational process, their satis-
faction in terms of motivation, and their interaction with these environments by organ-
ising their learning environments themselves (Reeve et al., 2022). Engagement in science
education refers to the level or degree of students’ participation in science lessons (Li
et al., 2023). Therefore, one of the main goals of science education is to ensure partici-
pation (Berland et al., 2015).

Student engagement in science learning continues to receive increasing attention from
educational researchers, practitioners and policymakers (Bae & Lai, 2020). Although
research emphasises the importance of students’ engagement in science learning,
research results show that students lack interest and motivation (Sinatra et al., 2015).
Scientific data collection tools that measure students’ engagement in science learning
are very important. The SESL instrument developed by Li et al. (2023) serves this
purpose. The main components of the SESL are as follows: a) cognitive, emotional,
behavioural and agentic engagement.
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Cognitive engagement

Cognitive engagement is the mental effort students expend in completing learning tasks
(Greene, 2015). In this context, students understand process and integrate more complex
information to create a more coherent mindset for learning. For this, students adopt and
use cognitive strategies in the learning process (Walker et al., 2006). Students who are so
cognitively intensive manage and control their efforts to not break away from their learn-
ing process and not to break their concentration. In this process, they use more complex
learning styles to ensure meaningful learning in the school environment (Sinatra et al.,
2015). It is important to include some instruments to measure students’ cognitive
engagement in a course and to use these instruments to evaluate teaching effectiveness
(Barlow et al., 2020). At this point, Li et al. (2023) addressed students’ engagement in
science learning in the cognitive dimension.

Emotional engagement

Emotional engagement refers to students’ emotions towards learning activities (Sinatra
et al., 2015). In other words, emotional engagement is the expression of emotions that
mobilise students” positive and energising emotions during learning activities. In this
respect, students who are emotionally engaged in course activities feel good and work
with pleasure (Reeve et al., 2022). Accordingly, measuring emotions is also important
in students’ engagement in science learning (Li et al., 2023).

Behavioural engagement

Student’s behavioural actions, such as paying attention to learning activities, concentrat-
ing, and continuing without giving up at the point of difficulty, are defined as behavioural
engagement (Sinatra et al., 2015). It has been observed that students with behavioural
engagement show better academic performance and exhibit positive behaviours in the
classroom environment (Wang & Holcombe, 2011). Accordingly, behavioural engage-
ment in science education refers to the effort made by students and the persistence of
this effort (Li et al., 2023).

Agentic engagement

Students inevitably have interests, goals, and dreams that they set for themselves. These
can be achieved by intrinsically motivating students and embracing their efforts (Sheldon
& Corcoran, 2019). Teachers are the most important triggers that actively influence stu-
dents. When teachers support students in expressing their interests, goals, and dreams
and moving in this direction, students are more actively engaged in classroom practices
(Reeve & Shin, 2020).

Agentic engagement is the proactive participation of students in a learning environ-
ment that contributes to and supports them in the learning and teaching process. At
this point, the fact that students follow a path in the learning process by informing the
teacher of their ideas before the activity instead of accepting the learning environment
and the current situation and decisions of the teachers as they are shows that they
take an active role in the classroom (Reeve & Shin, 2020). Agentic engagement partici-
pation supports student learning, development, and performance; secondly, it supports
learning activities related to their interests and desires. The items in the representative
participation dimension of the student engagement scale in science learning developed
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by Li et al. (2023) measure the degree to which students actively participate in scientific
activities.

Present study

This study aimed to adapt the SESL, which was previously developed and tested for val-
idity and reliability in the Chinese sample, to the Turkish sample. In this context, firstly,
the validity and reliability studies of the SESL were conducted. Then, the variables that
may be related to science participation were discussed.

Previous literature has mentioned that science engagement is related to gender. In
their study, Fredricks et al. (2016) found that students’ level of science engagement
favoured girls regarding gender. Accordingly, cognitive and behavioural engagement
in science lessons has a moderate effect in favour of girls. In the emotional engagement
dimension, there was no significant difference in terms of gender. Wang and Hol-
combe (2011) found that boys showed lower levels of behavioural and cognitive
engagement than girls. In the study by Firat and Agikgiil Firat (2021), it was revealed
that there was a significant difference in favour of girls in terms of gender in the
affective, cognitive, behavioural and social engagement dimensions of science. Based
on the results of these studies, Turkish high school students’ engagement in science
learning is expected to differ according to gender. The hypothesis tested in this
context is as follows:

H1 = Engagement in science shows a significant change according to gender.

The study also investigated whether high school student’s participation in science learn-
ing differs according to their grade level. In the literature, S6kmen (2021) examined the
relationship of grade level on the components of middle school students’ participation in
science. The results showed that students’ participation in science was unrelated to grade
level. A similar study found that student engagement did not differ significantly with
grade level (Reeve, 2013). However, the literature on the relationship between grade
level and science engagement is limited. Therefore, we aim to contribute to the future
literature by addressing the grade level in this study. The hypothesis tested in this
context is as follows:

H2 = Engagement in science shows a significant change according to grade level.

Research has shown that students’ participation in science is related to their parent’s level
of education and that as the level of parental education increases, students’ participation
in science also increases. Wang et al. (2020) examined the effect of parental education on
students’ academic performance. Accordingly, there was a linear relationship between
parental education and children’s academic performance. It was also observed that the
father’s education had a more significant impact on the child’s academic performance
than the mother’s. Agar-Ozgelik and Bahgivan (2020) also found that parental education
level positively and significantly affected students’ learning outcomes. Based on the
results of these studies, it is expected that Turkish high school students’ engagement
in science learning will differ according to their parents’ level of education. The hypoth-
esis tested in this context is as follows:
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H3 = Engagement in science shows a significant change according to parents’ educational
level.

Science education supports students’ epistemological beliefs about constructing and eval-
uating scientific knowledge (Berland et al., 2015). Researchers have argued that students’
epistemological beliefs are directly related to science learning (Lederman et al., 2002). In
the literature, Acar-Ozgelik and Bahgivan (2020) found that high school students’ epis-
temological beliefs are related to their conceptions of science learning. Guo et al. (2022)
investigated how high school students’ epistemological beliefs affect their science iden-
tity. The study’s results revealed that epistemological beliefs directly support high
school students’ efficacy and performance beliefs about science. Mete (2023) also
found a significant relationship between students’ epistemological beliefs and science
learning approaches. It was also concluded that epistemological beliefs predicted the
effort-based learning approach to science. Therefore, epistemological beliefs have been
important in educational research, especially in science learning (Kampa et al., 2016).
Based on all these, we expect that there is a relationship between Turkish high school stu-
dents’ engagement in science learning and their epistemological beliefs. The hypothesis
tested in this context is as follows:

H4 = There is a significant relationship between engagement in science and epistemological
beliefs.

Study 1: adaptation of the student engagement in science learning
Participants and procedure

High school students from the Mediterranean Region of Turkey participated in the
study at the beginning of the 2024-2025 academic year. The students were selected
from two public schools in this region. Before data collection, permissions from the
ethics committee were obtained from the university where the researchers worked.
Then, research permission was obtained from the Provincial Directorate of National
Education. School principals were contacted, and the purpose of the study was
explained. School principals who wanted to participate in the study directed the
researchers to the teachers. Participants under 18 years of age informed their teachers
whether they would participate in the study with their parent’s permission, and other
participants informed their teachers whether they would participate with their consent.
The relevant questionnaire forms were then delivered to the teachers, and the question-
naires were administered to the participants as a paper-and-pencil test during study
hours.

625 students, 364 (58.2%) females and 261 (41.8%) males, participated in the study.
The mean age of the students was 16.01 years (SD =1.21). 136 (21.8%) of the students
were in 9th grade, 40 (6.4%) in 10th grade, 216 (34.6%) in 11th grade and 233 (37.3%)
in 12th grade. 74 (11.8%) of the students reported that their mothers and 62 (9.9%)
fathers had primary school education or below. Again, 67 (10.7%) of the students
reported that their mothers and 70 (11.2%) fathers had secondary school education;
213 (34.1%) of the students reported that their mothers and 203 (32.5%) fathers had
high school education. The mothers of 271 (43.4%) and fathers of 290 (46.4%) of the stu-
dents had undergraduate or higher education.
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Procedure and translation of the instrument

Both cultural transfer and linguistic translation procedures were used in scale adaptation.
In this context, a comparison was made between the dominant culture of SESL and
Turkish culture. Although there are significant differences between Chinese and
Turkish cultures in historical and socio-educational contexts, there are some similar ten-
dencies toward student engagement, especially in science education. First of all, both cul-
tures traditionally prioritise respect for the teacher and adherence to authority, and in
recent years, a transition to student-centered science teaching approaches has been
observed in both countries (Alkis Kiigiikaydin & Ayaz, 2025; He et al., 2023). This trans-
formation supports students’ active participation in science lessons, inquisitive thinking,
and involvement in experimental processes.

In the PISA assessments conducted by the Organization for Economic Cooperation
and Development, the difference between the science literacy scores of China
(especially Shanghai) and Turkey is striking. Still, there are parallels in the learning
environments and teaching methods reported regarding student engagement (OECD,
2019). Students’ engagement in science lessons in both cultures often depends on the
teacher’s methodology and classroom climate. Motivational and affective factors
affecting students’ engagement were similarly identified in each sample (Mete, 2023;
Tuan et al., 2005).

In this context, in the process of adapting the SESL into Turkish, meaningfulness
was sought not only in terms of linguistic but also cultural relevance. The conceptual
structure of the scale and its sub-dimensions of student engagement are interpreted
similarly in both the Chinese and Turkish samples, and educational policies encourage
these structures (Sokmen, 2021; Zhao & Kuh, 2004). Therefore, the applicability of the
SESL scale to the Turkish sample is supported in terms of theoretical framework and
cultural context. Apart from linguistic appropriateness, three experts obtained feed-
back on the conceptual equivalence of the items in the SESL. The experts made sugges-
tions about the appropriateness of the items for Turkish culture. These suggestions
were mainly related to the wording of the items. For example, the phrase ‘in science
class’ was changed to ‘in science courses.” This is because there is no separate science
classroom in Turkey. Therefore, in line with the suggestions, there was no need to
change the content of the items.

The English version of the SESL instrument was translated into Turkish through
forward and backward translations using the parallel blind technique by two independent
bilingual associate professors other than the researchers of this study (Behling & Law,
2000). The translators specialise in science education. Therefore, the translators made
the necessary revisions for semantic, conceptual and idiomatic equivalence in the trans-
lation and back-translation processes of the instrument. The relevant statements in the
instrument were then subjected to an ambiguity and inconsistency review by the
authors of the study. An expert opinion from the Turkish language field decided upon
the instrument’s Turkish form. Before the implementation, the scale items were reviewed
by four high school students from outside the sample to test the comprehensibility of the
items. Thus, the Turkish version of the SESL was finalised to evaluate its psychometric
properties. Throughout the process, the cross-cultural adaptation of the SESL instrument
was checked following the procedures of Borsa et al. (2012).
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Measures
Student engagement in science learning scale

The SESL is a four-dimensional scale developed by Li et al. (2023) that assesses
high school students’ science engagement. The scale includes four dimensions, each
consisting of five items: cognitive engagement, emotional engagement, behavioural
engagement, and agentic engagement. The scale is scored on a four-point Likert scale
ranging from 1 (Strongly disagree) to 4 (Strongly agree). Scores on the SESL range
from 20 to 80, with higher scores indicating higher levels of student engagement
in science learning. The scale was subjected to validity and reliability analyses in this
study.

Data analysis

Within the scope of the SESL instrument adaptation study, the data’s normality distri-
butions were first tested. In this context, the skewness and kurtosis values of the instru-
ment items were examined. In this context, it was seen that skewness values ranged
between —.115 and .064, and kurtosis values ranged between —.205 and .663, thus
meeting the normality assumptions (Tabachnick & Fidell, 2013). The instrument’s con-
struct validity was tested with confirmatory factor analysis (CFA) using the maximum
likelihood method. The following values were taken into consideration to evaluate
model-data fit in CFA: x*/df< 3; RMSEA and S-RMR <.10; AGFI, GFI, NFI, IFI, CFI,
and TLI> .90 (Schermelleh-Engel et al., 2003). Cronbach’s alpha, McDonald’s omega,
and composite reliability (CR) were examined to assess the reliability of the SESL. In
addition, factor loadings and average variance extraction (AVE) values were calculated
for validity. All analyses were performed using IBM SPSS Statistics 26, AMOS 21, and
Jamovi 2.3.28.

Results

CFA was first applied to test the model-data fit of the SESL. For the four-factor model as
in the original structure of the instrument, the initial analysis values obtained without
any changes were as follows: x* (164) = 624.514 (p <.01), x°/df=3.80, RMSEA =.06
(CI=.06/.07), S-RMR = .05, AGFI =.88, NFI =.87, IFI=.90, GFI=.90, CFI=.90, TLI
=.88. Since the goodness-of-fit values obtained in the first analysis were low, we first
merged the error terms between items #2 (In science class, I will tell the teacher
whether I enjoy participating in science activities or not.) and #3 (In science class, I let
my teacher know what I'm interested in.) of the agentic engagement dimension. The
same procedure was repeated for items #2 (In science class, I take the initiative to par-
ticipate in science learning activities.) and #3 (In science class, I focus on doing
science learning activities.) in the behavioural engagement dimension. In the final analy-
sis, the following goodness of model values was obtained: y*/df = 2.30, RMSEA = .06 (CI
=.05/.06), S-RMR = .05, AGFI = .90, NFI =.90, IFI =.92, GFI =.92, CFI = .91, TLI =.90.
Thus, this form accepted the model (Figure 1).

Table 1 summarises the CFA analysis of the modified model. Accordingly, the factor
loadings of the items in the instrument ranged between .820 and .531 and were found to
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Figure 1. CFA results for the engagement modified model.

be significant at the p <.01 level according to the t-values. This shows that the tested
model has good convergent validity (Hair et al., 2010). Also, AVE values greater than
.50 mean good convergent validity. Values between .30 and .50 mean acceptable
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Table 1. Summary of confirmatory factor analysis of SESL.

Variables Gender N Mean sSD df F p Partial n’

Cognitive engagement Female 364 2.81 0.54 1-623 1.799 0.18 0.03
Male 261 2.87 0.60

Emotional engagement Female 364 2.94 0.67 1-623 0.567 0.45 0.01
Male 261 2.99 0.70

Behovioral engagement Female 364 2.68 0.57 1-623 5.681 0.01 0.09
Male 261 2.80 0.64

Agentic engagement Female 364 2.57 0.62 1-623 7.114 0.01 0.1
Male 261 2.72 0.72

convergent validity (Fornell & Larcker, 1981). In this context, the items constituting the
instrument are valid. Table 1. Descriptive Statistics Results Related to Gender.

The related table also presents Cronbach’s alpha, McDonald’s omega, and CR values.
Cronbach’s alpha values for the sub-dimensions of the SESL instrument range between
.74 and .81, McDonald’s omega values between .75 and .81, and CR values between .70
and .79. In this case, we can also report that the instrument meets the reliability criterion
(Gefen et al., 2000). In addition, the square root of the AVE values (shown in bold) and
the correlation values between the dimensions that make up the instrument were exam-
ined. Accordingly, the correlations between the dimensions ranged between .67 and .45.
This indicates that each sub-dimension significantly contributes to students’ engagement
in science learning. The most substantial relationship between the dimensions was
between emotional engagement and behavioural engagement (r =.67, p <.01). The cor-
relation between cognitive engagement and agentic engagement was moderate and posi-
tive (r = .45, p <.01).

Study 2: investigating the relationship between engagement in science,
demographic variables and epistemological beliefs

Participants

The participants of this study were the students in Study-1.

Instruments

The demographic characteristics form
Within the study’s scope, students were asked to indicate their age, gender, grade level,
and parental education level.

Epistemological beliefs scale

The epistemological beliefs scale, a self-report scale developed by Conley et al. (2004),
was used. The Turkish validity and reliability study of the scale was conducted by
Alkss Kiigiikaydin et al. (2024). The epistemological beliefs scale consists of four subscales
(source, certainty, development, and justification). There are 26 items in the 5-point
Likert-type scale (1 =strongly disagree to 5= strongly agree), and the items belonging
to the first two dimensions are analyzed by reverse coding. Accordingly, the higher the
score on the overall scale, the more sophisticated the beliefs are. In this study, the Cron-
bach’s alpha coefficient of the scale was .81.
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Data analysis

The study examined whether high school students’ engagement in science learning varies
according to gender, grade level, parents’ education level and epistemological beliefs. The
SESL scale’s sub-dimensions were considered when determining students” engagement in
science learning and the sub-dimensions were determined as dependent variables. Multi-
variate analysis of variance (MANOVA) was used to compare the means of the depen-
dent variables according to the groups. Accordingly, firstly, MANOVA assumptions
were tested.

In the sub-dimensions of the SESL scale, first univariate and then multivariate normal-
ity distributions were tested. Skewness and kurtosis values were examined for univariate
normality distributions (—.445 and 1.08 for cognitive engagement; —.645 and .396 for
emotional engagement; —.347 and .597 for behavioural engagement; —.248 and .147
for agentic engagement). The same was tested for independent variables (.335 and
—1.89 for gender; —.642 and —1.00 for grade level; —.886 and —.321 for mother education
level; —.957 and —.138 for father education level). Thus, it was accepted that the data met
the normality assumptions (Tabachnick & Fidell, 2013). For the control of multivariate
normality, Mahalanobis distance values were calculated using the multiple linear
regression process steps. The condition of equality of variance-covariance matrices,
which is one of the assumptions of MANOVA, was checked with Box test of equality
of covariance matrices (Fgenger = 1.851, p > .05, Fgrade level = 1.683, p > .05, Frother education
level = 1.50, p > .05, Fpather education level = -950, p >.05). Then, the condition of equality of
error variances was checked with Levene’s test (p >.05). Analyses were conducted
according to Wilk’s Lambda statistic (\). The effect size of the selected statistic was
shown by partial eta squared (°). The Pearson correlation coefficient tested the relation-
ship between students’ science participation and epistemological beliefs.

Results

The study tested hypotheses H1, H2, H3, and H4. The results are presented respectively.

Hypothesis 1

First, the relationship between students’ engagement in science learning and gender was
examined. According to the one-way MANOVA results, students’ engagement in science
learning according to their gender varied according to the dimensions of SESL (F [4-620]
=2.369, p = .04, partial n° =.015, \ = .985). While there was no significant difference in
the cognitive engagement (F [1-623] = 1.799, p =.18) and emotional engagement (F [1-
623] =.567, p = .45) sub-dimensions of SESL according to gender, behovioral engage-
ment (F [1-623] =5. 681, p=.01, partial r|2 =.009) and agentic engagement (F [1-623]
=7.114, p = .01, partial n> = .011) dimensions in favour of male students.

Hypothesis 2

The analysis showed a significant difference between students’ grade level and their
engagement in science learning (F [4,618] = 3.451, p=.01, partial n°>=.022, A =.936).
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Accordingly, according to grade level, there was no significant change in cognitive
engagement (F [3-621] =1.138, p=.33). However, in the other sub-dimensions of
emotional engagement (F [3-621] = 2.807, p = .03, partial 5> = .013), behavioural engage-
ment (F [3-621] =9.841, p = .01, partial q2 =.045) and agentic engagement (F [3-621] =
3.462, p = .01, partial n* = .016), significant differentiation was found in favour of the 9th
graders.

Hypothesis 3

Students’ engagement in science learning was then tested according to their parents’ edu-
cation level. Results showed no significant difference between students’ engagement in
science learning and their mother’s education level (F [4-618] =1.635, p=.76, A
=.969). Similarly, students’ engagement in science learning was unrelated to their
father’s education level (F [4-618] =1.967, p =.36, A =.963).

Hypothesis 4

Finally, the relationship between students’ engagement in science learning and epistemo-
logical beliefs was tested. Pearson correlation test results showed that all sub-dimensions
of SESL were weakly correlated with epistemological beliefs (r.ognitive engagement = -09;
Temotional engagement = -15; Tbehavioural engagement — .16; Tagentic engagement = 17) Descriptive
analysis results regarding the data obtained within the scope of Study-2 are presented
in the Appendix.

Discussions

In Study-1, the Turkish adaptation of the SESL instrument developed by Li et al. (2023)
was conducted. In this context, the validity and reliability values of the instrument were
examined, and the model-data fit was tested using CFA. In this context, the Turkish
structure of SESL was tested and found to have excellent fit values. In the instrument’s
agentic engagement and behavioural engagement dimensions, it was observed that the
original structure of the scale was confirmed even though error terms were combined
between some items. Accordingly, no items were added or removed from the original
SESL.

Moderate and positive relationships were found between the dimensions of SESL. The
values obtained (r = .62, r =.59; r = .67) are compatible with the values stated in the orig-
inal scale (r=.73, r =.59; r =.69). The reliability coefficients of the scale (a =.74; o = .81;
a=.77; a=.79) were also close to the values in the original scale (a =.70; a =.75; a = .74;
a =.85). These correspondences indicate that the SESL is a valid and reliable instrument
for measuring students’ science engagement in science classrooms in Turkish culture.
Both the domain-specific (science) and contextual (cognitive, affective, behavioural,
and agentic) nature of the SESL helps to capture new trends in science learning (Li
et al., 2023). Although the original scale was developed in mainland China, the cultural
similarities will help to eliminate potential concerns about its application. Variables such
as twenty-first-century principles emphasised in the science curricula of both cultures,
students being active learners, and their participation in science classrooms (Ministry
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of Education, P. R. China, 2014; Ministry of National Education, Turkey, 2024) suggest
that the SESL is a suitable tool for Turkish culture.

Following the adaptation of the SESL to Turkish culture, in Study-2, students’ engage-
ment in science learning according to demographic variables and the relationships with
epistemological beliefs were tested. Accordingly, while there was no significant difference
in the cognitive engagement and emotional engagement dimensions of students’ engage-
ment in science learning according to gender, there was a significant difference in favour
of male students in the behavioural engagement and agentic engagement dimensions.
These results confirmed that science engagement varies according to gender in previous
studies. Firat and Agikgiil Firat (2021) found that there was a significant difference in
favour of girls in terms of gender in the emotional, cognitive, behavioural and social
engagement dimensions of science. Similarly, the study conducted by Fredricks et al.
(2016) determined that students’ science engagement levels differed in favour of girls
in terms of gender. This difference was found to favour girls in the cognitive and behav-
ioural dimensions.

In other studies, it was found that female students perceived themselves as weaker in
science compared to male students (Hazari et al., 2013; Williams & George-Jackson,
2014). This situation shows that there is variability in students’ participation in science
learning according to dimensions in the context of gender. Brotman and Moore
(2008) explained that the underrepresentation of many groups in science and technology
caused this situation. In addition, the variability in gendered engagement in science
learning across dimensions may be due to cultural differences. Vincent-Ruz and
Schunn (2018) argued that gender has a different function in science engagement and
emphasised that men and women construct scientific knowledge within a culture.

The study’s other result determined that students’ engagement in science learning
differed according to grade level. Previous studies reported that grade level did not
make a difference in students’ engagement in science (Reeve, 2013; S6kmen, 2021). In
the study by Kaya and Kaya (2019), it was observed that there was a positive and signifi-
cant relationship between fourth and eighth-grade students’ liking for science and inter-
est in learning science. It was determined that there was a quantitative decrease in eighth-
grade students’ interest in the course. This situation may be related to the education
system. The fact that the Turkish education system has an exam-based education and
the intensity of courses and exams increases as the grade level increases may have led
to decreased student participation in science learning.

The study observed that students’ engagement in science learning did not differ
according to their parents’ education level. Wang et al. (2020) found a linear relationship
between parents’ education level and students’ academic performance. In the study con-
ducted by Korkmaz (2023), a positive relationship was found between students’ partici-
pation in science and the value given to science by parents in the behavioural
participation dimension. In our study, the reason why the level of parental education
did not make a difference in students’ participation in science learning may be related
to the Turkish education system. Students are promoted to the next grade based on
their in-class performance and the score they get in the written exam. Therefore, the
sense of passing the class may have been practical in students’ participation in science
learning. Moreover, the support provided by parents in this age group may not be a
very important factor.
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Finally, it was found that there was a weak relationship between students’ engagement
in science learning and their epistemological beliefs in all sub-dimensions. This result is
only partially consistent with theoretical expectations that students who think in a more
epistemologically sophisticated manner will participate more actively in the learning
process (Greene, 2015; Sinatra et al., 2015). However, the fact that science education
in Turkey is still exam-centered, teacher-focused, and based on knowledge transfer
may limit students’ ability to translate these beliefs into classroom behaviour (Sen
et al., 2023; Uztemur et al., 2021). Even if students have developed complex approaches
to knowledge, teaching environments may not support the transformation of these
beliefs into agentic or behavioural participation. Indeed, a recent study has shown that
epistemological beliefs are related to scientific identity and learning experiences but
that this relationship can vary in a context-sensitive manner (Alkis Kiglikaydin &
Ayaz, 2025). Therefore, to observe the impact of epistemological beliefs on students’
science learning processes more clearly, it is necessary to create pedagogical environ-
ments that facilitate the transformation of these beliefs into behaviour.

Similar to this result, Lederman et al. (2002) concluded that students’ epistemological
beliefs are directly related to science learning. Recently, Mete (2023) also found a signifi-
cant relationship between students’ epistemological beliefs and science learning
approaches. Agar-Ozgelik and Bahgivan (2020) also found that high school students’
epistemological beliefs are related to their conceptions of science learning. Epistemologi-
cal beliefs that affect understanding and learning are important in shaping the learning
process and conducting teaching practices in the classroom (Mete, 2023). This situation
supports that epistemological beliefs are related to students’ participation in science.
Perry (1968), who conducted the first studies on epistemological beliefs, states that epis-
temological beliefs are a perspective on what knowledge is, how it is obtained, its limits
and criteria. Therefore, students’ use of the knowledge they have about science learning
by participating in science can show that it is related to students’ epistemological beliefs.

Student engagement is one of the most critical aspects of educational environments
(Betts, 2012). Therefore, this adaptation study seems important to measure Turkish stu-
dents’ engagement in science learning. With the use of the instrument in research and
applications, the extent to which students participate in science learning can be revealed.
This way, evidence can be obtained on why students are not engaged in science learning.
It is necessary to keep students’ learning active and make it easier. In this direction, tea-
chers can encourage students to stay energised by keeping them motivated and engaged
(Havik & Westergard, 2019). This shows that student engagement is an important pre-
requisite for the highest and deepest level of learning (Cents-Boonstra et al., 2020).

Previous studies have proven that student engagement is related to academic and
social aspects of school life. It has been found that students have a successful academic
process until they graduate from high school (Appleton et al., 2006), improve their
knowledge and skills positively (Ladd & Dinella, 2009), provide positive improvements
in their emotional state, and reduce school absenteeism, school dropout, and delinquent
behaviours (Skinner et al., 2008). At this point, it is important to ensure student partici-
pation and research how to increase student participation.

As a result, the SESL scale measures student engagement in cognitive, affective, behav-
ioural, and agentic dimensions in the classroom context (Li et al., 2023). However,
current theoretical approaches define engagement as a dynamic, task-oriented, and
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multi-layered construct, emphasising that it is shaped by the school, task, and social
interactions beyond the classroom (Betts, 2012; Reeve et al., 2022). Therefore, while
SESL helps assess classroom engagement, it may provide more meaningful results
when used with broader engagement models. In particular, supporting it with data
sources such as qualitative observation and experience sampling will contribute to a
more holistic understanding of student engagement (Fredricks et al., 2004; Sinatra
et al., 2015).

Limitations and recommendations for future studies of study 1 and study 2

Although important results regarding the SESL instrument’s psychometric properties
have been made, the current study has several limitations. Firstly, the self-report
method used may contain potential response biases due to influences such as social favor-
ability. However, self-report instruments offer significant advantages in economically
and practically assessing subjective constructs such as student engagement with large
samples. In future research, it would be useful to use methods such as observation and
qualitative data collection to directly examine the behavioural aspects of engagement
and to conduct comparative analyses with self-report data. Secondly, the current
study’s data was collected from only one region of Turkey. Therefore, data collected
from different regions may help provide different perspectives for the instrument’s vali-
dation. In addition, engagement in science learning was associated with gender, grade
level, parental education level, and epistemological beliefs in this study. In future
studies, engagement in science learning could be tested with models that address vari-
ables such as students’ science motivation or classroom environment.

Finally, the procedures applied for the SESL in the study were limited to CFA. Cron-
bach’s alpha, McDonald’s omega, CR, AVE, and correlation values were examined for
convergent validity and reliability. Despite these limitations, the results of the current
study supported the usefulness of the Turkish version of the SESL. They highlighted
its potential in determining students’ engagement in science learning in the context of
Turkish-speaking populations.

Conclusions

Students’ engagement in science learning in science classrooms is expressed in cognitive,
affective and behavioural engagement (Fredricks et al., 2004). In addition to these con-
cepts, recent studies have also introduced the concept of agentic engagement, which
emphasises that students express their preferences in the classroom environment and
proactively engage in the learning environment (Reeve et al.,, 2022). In this context, stu-
dents can initiate, become motivationally ready for, and sustain their learning for science
engagement in science classrooms (Schneider et al., 2016). However, there is a need for
tools that will enable us to have information about students’ readiness. For this purpose,
the study adapted the SESL (Li et al., 2023) scale assessing engagement in science learning
in Turkish. The analysis showed that the Turkish version of the SESL is valid and reliable
for Turkish-speaking communities.

Furthermore, the SESL was used to examine whether Turkish students’ engagement in
science learning varied according to gender, grade level, and parental education level. In
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addition, a weak relationship was observed between engagement in science learning and
epistemological beliefs. The results can be considered a pioneering study in this area,
showing that a specific theory addressing engagement in science learning has not yet
been found. Thus, future research could provide more information about students’
understanding of engagement in science learning and related variables. Testing
broader engagement models in science learning and epistemological beliefs will make
this possible.

In conclusion, this study provides a valid and reliable instrument that measures stu-
dents’ engagement in science learning across four classroom-based dimensions.
However, current theoretical approaches consider engagement to be a more dynamic,
task-oriented, and contextually shaped construct (Betts, 2012). Therefore, it is suggested
that self-report-based instruments such as the SESL are particularly useful for classroom
practice and the evaluation of instructional processes, but they should be supplemented
with multi-source data collection approaches to reflect broader understandings of
engagement.

Consent to participate

Informed consent was obtained from all individual participants included in the study.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Ethics approval
This study was approved by the ethics committee of the Akdeniz University (09.10.2024-1034495).

Data availability

The data that support the findings of this study are available from the corresponding
author upon request.

ORCID

Melahat Celik © http://orcid.org/0000-0002-6313-1644
Mustafa Dogru ‘© http://orcid.org/0000-0003-0405-4789
Mensure Alkis Kiigiikaydin (© http://orcid.org/0000-0003-4410-1279

References

Acar, M., & Buldur, S. (2021). Fen bilimleri 6gretmenlerinin géziinden merkezi sinavlar: Olumlu
ve olumsuz etkileri [High stakes tests through the eyes of science teachers: Positive and negative
impacts]. Anadolu Journal of Educational Sciences International, 11(1), 390-414. https://doi.
org/10.18039/ajesi.758369

Acar-Ozgelik, M., & Bahgivan, E. (2020). Lise 6grencilerinin bilimsel epistemolojik inang, fen
ogrenme anlayisi ve genetik konusundaki kavramsal basarilar: arasindaki iligkilerin incelenmesi
[Investigating relationships among high school students’ scientific epistemological beliefs,


http://orcid.org/0000-0002-6313-1644
http://orcid.org/0000-0003-0405-4789
http://orcid.org/0000-0003-4410-1279
https://doi.org/10.18039/ajesi.758369
https://doi.org/10.18039/ajesi.758369

INTERNATIONAL JOURNAL OF SCIENCE EDUCATION 17

conceptions of learning science and conceptual achievements in genetics]. Uludag University
Journal of Educational, 33(2), 477-496. https://doi.org/10.19171/uefad.566895

Alkis Kigiikaydin, M., Akkanat, C., Ayaz, E., & Sayicy, E. (2024). Predictors of science identity in
primary school epistemological beliefs competency beliefs and science learning experiences.
International Journal of Science Education. https://doi.org/10.1080/09500693.2024.2361172

Alkis Kigilikaydin, M., & Ayaz, E. (2025). Validation of the scientific reasoning competencies
instrument relationships with epistemological beliefs and analytical thinking. International
Journal of Science and Mathematics Education, 23(2), 343-363. https://doi.org/10.1007/
s10763-024-10482-2

Appleton, J. J., Christenson, S. L., Kim, D., & Reschly, A. L. (2006). Measuring cognitive and
psychological engagement: Validation of the student engagement Instrument. Journal of
School Psychology, 44(5), 427-445. https://doi.org/10.1016/j.jsp.2006.04.002

Bae, C. L., & DeBusk-Lane, M. (2019). Middle school engagement profiles: Implications for motiv-
ation and achievement in science. Learning and Individual Differences, 74, 101753. https://doi.
0rg/10.1016/j.1indif.2019.101753

Bae, C. L., & Lai, M. H. C. (2020). Opportunities to participate in science learning and student
engagement: A mixed methods approach to examining person and context factors. Journal of
Educational Psychology, 112(6), 1128-1153. https://doi.org/10.1037/edu0000410

Barlow, A., Brown, S., Lutz, B., Pitterson, N., Hunsu, N., & Adesope, O. (2020). Development of
the student course cognitive engagement instrument (SCCEI) for college engineering courses.
International Journal of STEM Education, 7(1), 1-20. https://doi.org/10.1186/s40594-020-
00220-9

Behling, O., & Law, K. S. (2000). Translating questionnaires and other research instruments:
Problems and solutions. SAGE.

Berland, L. K., Schwarz, C. V., Krist, C., Kenyon, L., Lo, A. S., & Reiser, B. J. (2015). Epistemologies
in practice: Making scientific practices meaningful for students. Journal of Research in Science
Teaching, 53(7), 1082-1112. https://doi.org/10.1002/tea.21257

Betts, J. (2012). Issues an methods in the measurement of student engagement: Advancing the con-
struct through statistical modeling. In S. L. Christenson, M. L. Reschly, & C. Wylie (Eds.),
Handbook of research on student engagement (pp. 783-803). Springer.

Borsa, J. C., Damasio, B. F., & Bandeira, D. R. (2012). Adaptagio e valida¢io de instrumentos
psicologicos entre culturas: Algumas consideragdes. Paidéia (Ribeirdo Preto), 22(53), 423-
432. doi:10.1590/S0103-863X2012000300014

Brotman, J. S., & Moore, F. M. (2008). Girls and science: A review of four themes in the science
education literature. Journal of Research in Science Teaching, 45(9), 971-1002. https://doi.org/
10.1002/tea.20241

Candas, B., & Ozmen, H. (2020). A study on developing self-efficacy scale in the context of science
specific field competencies. Hacettepe University Journal of Education, 35(4), 746-758. https://
doi.org/10.16986/HUJE.2019052872

Cents-Boonstra, M., Lichtwarck-Aschoff, A., Denessen, E., Aelterman, N., & Haerens, L. (2020).
Fostering student engagement with motivating teaching: An observation study of teacher and
student behaviours. Research Papers in Education, 36(6), 754-779. https://doi.org/10.1080/
02671522.2020.1767184

Chiu, T. K. F. (2021). Applying the self-determination theory (SDT) to explain student engage-
ment in online learning during the COVID-19 pandemic. Journal of Research on Technology
in Education, 54, 14-30. https://doi.org/10.1080/15391523.2021.1891998

Conley, A. M., Pintrich, P. R,, Vekiri, I., & Harrison, D. (2004). Changes in epistemological beliefs
in elementary science students. Contemporary Educational Psychology, 29(2), 186-204. https://
doi.org/10.1016/j.cedpsych.2004.01.004

Firat, S., & Ag¢ikgiil Firat, E. (2021). Ortaokul 6grencilerinin fen bilimleri ve matematik dersine
katilim diizeylerinin belirlenmesi ve gesitli degiskenler agisindan incelenmesi [Determination
of secondary school students’ science and maths engagement levels and investigation in
terms of various variables]. Kahramanmaras Siitcii Imam University Social Sciences Journal,
18(1), 72-88. https://doi.org/10.33437/ksusbd.778651


https://doi.org/10.19171/uefad.566895
https://doi.org/10.1080/09500693.2024.2361172
https://doi.org/10.1007/s10763-024-10482-2
https://doi.org/10.1007/s10763-024-10482-2
https://doi.org/10.1016/j.jsp.2006.04.002
https://doi.org/10.1016/j.lindif.2019.101753
https://doi.org/10.1016/j.lindif.2019.101753
https://doi.org/10.1037/edu0000410
https://doi.org/10.1186/s40594-020-00220-9
https://doi.org/10.1186/s40594-020-00220-9
https://doi.org/10.1002/tea.21257
https://doi.org/10.1590/S0103-863X2012000300014
https://doi.org/10.1002/tea.20241
https://doi.org/10.1002/tea.20241
https://doi.org/10.16986/HUJE.2019052872
https://doi.org/10.16986/HUJE.2019052872
https://doi.org/10.1080/02671522.2020.1767184
https://doi.org/10.1080/02671522.2020.1767184
https://doi.org/10.1080/15391523.2021.1891998
https://doi.org/10.1016/j.cedpsych.2004.01.004
https://doi.org/10.1016/j.cedpsych.2004.01.004
https://doi.org/10.33437/ksusbd.778651

18 M. CELIK ET AL.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable vari-
ables and measurement error. Journal of Marketing Research, 18(1), 39-50. https://doi.org/10.
1177/002224378101800104

Fredricks, J. A., Blumenfeld, P. C., & Paris, A. H. (2004). School engagement: Potential of the
concept, state of the evidence. Review of Educational Research, 74(1), 59-109. https://doi.org/
10.3102/00346543074001059

Fredricks, J. A., Parr, A. K., Amemiya, J. L., Wang, M. T., & Brauer, S. (2019). What matters for
urban adolescents’ engagement and disengagement in school: A mixed-methods study. Journal
of Adolescent Research, 34(5), 491-527. https://doi.org/10.1177/0743558419830638

Fredricks, J. A., Wang, M. T., Linn, J. S., Hofkens, T. L., Sung, H., Parr, A., & Allerton, J. (2016).
Using qualitative methods to develop a survey measure of math and science engagement.
Learning and Instruction, 43, 5-15. https://doi.org/10.1016/j.learninstruc.2016.01.009

Gefen, D., Straub, D., & Boudreau, M. C. (2000). Structural equation modeling and regression:
Guidelines for research practice. Communications of the Association for Information Systems,
4(1), 1-70. https://doi.org/10.17705/1CAIS.00407

Gray, D. L., McElveen, T. L., Green, B. P., & Bryant, L. H. (2020). Engaging Black and Latinx stu-
dents through communal learning opportunities: A relevance intervention for middle schoolers
in STEM elective classrooms. Contemporary Educational Psychology, 60, 101833. https://doi.
0rg/10.1016/j.cedpsych.2019.101833

Greene, B. A. (2015). Measuring cognitive engagement with self-report scales: Reflections from
over 20 years of research. Educational Psychologist, 50(1), 14-30. https://doi.org/10.1080/
00461520.2014.989230

Guo, X., Hao, X., Deng, W., J1, X., Xiang, S., & Hu, A. (2022). The relationship between epistemo-
logical beliefs, reflective thinking, and science identity: A structural equation modeling analysis.
International Journal of STEM Education, 9(40), 1-17. https://doi.org/10.1186/s40594-022-
00355-x

Hair, J. F., Ortinau, D. J., & Harrison, D. E. (2010). Essentials of marketing research (Vol. 2).
McGraw-Hill/Irwin.

Havik, T., & Westergérd, E. (2019). Do teachers matter? Students’ perceptions of classroom inter-
actions and student engagement. Scandinavian Journal of Educational Research, 64(4), 488-507.
https://doi.org/10.1080/00313831.2019.1577754

Hazari, Z., Sadler, P., & Sonnert, G. (2013). The science identity of college students: Exploring the
intersection of gender, race, and ethnicity. Journal of College Science Teaching, 42(5), 82-91.

He, P., Chen, I. C, Touitou, L, Bartz, K., Schneider, B., & Krajcik, J. (2023). Predicting student
science achievement using post-unit assessment performances in a coherent high school chem-
istry project-based learning system. Journal of Research in Science Teaching, 60(4), 724-760.
https://doi.org/10.1002/tea.21815

Inkinen, J., Klager, C., Juuti, K., Schneider, B., Salmela-Aro, K., Krajcik, J., & Lavonen, J. (2020).
High school students’ situational engagement associated with scientific practices in designed
science learning situations. Science Education, 104(4), 667-692. https://doi.org/10.1002/sce.
21570

Kampa, N., Neumann, I., Heitmann, P., & Kremer, K. (2016). Epistemological beliefs in science - a
person-centered approach to investigate high school students’ profiles. Contemporary
Educational Psychology, 46, 81-93. https://doi.org/10.1016/j.cedpsych.2016.04.007

Kaya, V. H., & Kaya, E. (2019). The relationship between the perceptions of students towards
school, science teacher and science class and science achievement during their middle school
education. Ihlara Journal of Educational Research, 4(1), 18-36. http://ihead.aksaray.edu.tr/tr/
pub/issue/42161/471592

Kesik, F., & Bayram, A. (2015). Egitim sisteminin elestire]l pedagoji perspektifinden bir
degerlendirmesi [The evaluation of education system from the perspective of critical pedagogy].
Mersin Universitesi Egitim Fakiiltesi Dergisi, 11(3), 900-921. https://doi.org/10.17860/efd.42583

Korkmaz, G. (2023). The relationship between science engagement and parental involvement of
socio-economically  disadvantaged students: From expectancy-value theory perspective
[Unpublished master thesis]. Uludag University.


https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/002224378101800104
https://doi.org/10.3102/00346543074001059
https://doi.org/10.3102/00346543074001059
https://doi.org/10.1177/0743558419830638
https://doi.org/10.1016/j.learninstruc.2016.01.009
https://doi.org/10.17705/1CAIS.00407
https://doi.org/10.1016/j.cedpsych.2019.101833
https://doi.org/10.1016/j.cedpsych.2019.101833
https://doi.org/10.1080/00461520.2014.989230
https://doi.org/10.1080/00461520.2014.989230
https://doi.org/10.1186/s40594-022-00355-x
https://doi.org/10.1186/s40594-022-00355-x
https://doi.org/10.1080/00313831.2019.1577754
https://doi.org/10.1002/tea.21815
https://doi.org/10.1002/sce.21570
https://doi.org/10.1002/sce.21570
https://doi.org/10.1016/j.cedpsych.2016.04.007
http://ihead.aksaray.edu.tr/tr/pub/issue/42161/471592
http://ihead.aksaray.edu.tr/tr/pub/issue/42161/471592
https://doi.org/10.17860/efd.42583

INTERNATIONAL JOURNAL OF SCIENCE EDUCATION 19

Ladd, G. W., & Dinella, L. M. (2009). Continuity and change in early school engagement:
Predictive of children’s achievement trajectories from first to eighth grade? Journal of
Educational Psychology, 101(1), 190-206. https://doi.org/10.1037/a0013153

Lawson, M. A., & Lawson, H. A. (2013). New conceptual frameworks for student engagement
research, policy, and practice. Review of Educational Research, 83(3), 432-479. https://doi.
org/10.3102/0034654313480891

Lederman, N. G., Abd-El-Khalick, F., Bell, R. L., & Schwartz, R. S. (2002). Views of nature of
science questionnaire: Toward valid and meaningful assessment of learners’ conceptions of
nature of science. Journal of Research in Science Teaching, 39(6), 497-521. https://doi.org/10.
1002/tea.10034

Li, T, He, P., & Peng, L. (2023). Measuring high school student engagement in science learning:
An adaptation and validation study. International Journal of Science Education, https://doi.org/
10.1080/09500693.2023.2248668

Mete, P. (2023). The relationship between the epistemological beliefs, science learning approaches
and scientific inquiry skills: A path analysis. Research in Science & Technological Education,
42(4), 1109-1128. https://doi.org/10.1080/02635143.2023.2209845

Miller, A. E., Makori, H., Akgun, S., Miller, C., Li, T., & Codere, S. (2022). Including teachers in the
social justice equation of project-based learning: A response to Lee & Grapin. Journal of
Research in Science Teaching, 59(9), 1726-1732. https://doi.org/10.1002/tea.21805

Ministry of Education, P. R. China. (2014). Opinions on deepening curriculum reform and imple-
menting the fundamental tasks of Lide-Shuren. http://www.moe.gov.cn/srcsite/A26/s7054/
201404/t20140408_167226.html.

Ministry of National Education [MoNE], Turkey. (2024). Science course curriculum. Ministry of
National Education.

Organization for Economic Cooperation and Development (OECD). (2019). PISA 2018 assessment
and analytical framework. OECD Publishing.

Perry, W. G., Jr. (1968). Patterns of Development in Thought and Values of Students in a Liberal
Arts College: A Validation of a Scheme. (ERIC Document Reproduction Service No. ED
024315). Harvard University, Bureau of Study Counsel.

Reeve, J. (2013). How students create motivationally supportive learning environments for them-
selves: The concept of agentic engagement. Journal of Educational Psychology, 105(3), 579-595.
https://doi.org/10.1037/a0032690

Reeve, ], Jang, H. R,, Shin, S. H., Ahn, J. S., Matos, L., & Gargurevich, R. (2022). When students
show some initiative: Two experiments on the benefits of greater agentic engagement. Learning
and Instruction, 80, 101564. https://doi.org/10.1016/j.learninstruc.2021.101564

Reeve, J., & Shin, S. H. (2020). How teachers can support students’ agentic engagement. Theory
Into Practice, 59(2), 150-161. https://doi.org/10.1080/00405841.2019.1702451

Rimm-Kaufman, S. E., Baroody, A. E., Larsen, R. A., Curby, T. W, & Abry, T. (2015). To what
extent do teacher - student interaction quality and student gender contribute to fifth graders’
engagement in mathematics learning? Journal of Educational Psychology, 107(1), 170-185.
https://doi.org/10.1037/a0037252

Schermelleh-Engel, K., Moosbrugger, H., & Miiller, H. (2003). Evaluating the fit of structural
equation models: Tests of significance and descriptive goodness-of-fit measures. Methods of
Psychological Research Online, 8(2), 23-74.

Schneider, B., Krajcik, J., Lavonen, J., Salmela-Aro, K., Broda, M., Spicer, ., Bruner, J., Moeller, J.,
Linnansaari, J., Juuti, K., & Viljaranta, J. (2016). Investigating optimal learning moments in U. S.
and Finnish science classes. Journal of Research in Science Teaching, 53(3), 400-421. https://doi.
org/10.1002/tea.21306

Sheldon, K. M., & Corcoran, M. (2019). Comparing the current and long-term career motivations
of artists and business-people: Is everyone intrinsic in the end? Motivation and Emotion, 43(2),
218-231. https://doi.org/10.1007/s11031-018-9723-1

Sinatra, G. M., Heddy, B. C., & Lombardi, D. (2015). The challenges of defining and measuring
student engagement in science. Educational Psychologist, 50(1), 1-13. https://doi.org/10.1080/
00461520.2014.1002924


https://doi.org/10.1037/a0013153
https://doi.org/10.3102/0034654313480891
https://doi.org/10.3102/0034654313480891
https://doi.org/10.1002/tea.10034
https://doi.org/10.1002/tea.10034
https://doi.org/10.1080/09500693.2023.2248668
https://doi.org/10.1080/09500693.2023.2248668
https://doi.org/10.1080/02635143.2023.2209845
https://doi.org/10.1002/tea.21805
http://www.moe.gov.cn/srcsite/A26/s7054/201404/t20140408_167226.html
http://www.moe.gov.cn/srcsite/A26/s7054/201404/t20140408_167226.html
https://doi.org/10.1037/a0032690
https://doi.org/10.1016/j.learninstruc.2021.101564
https://doi.org/10.1080/00405841.2019.1702451
https://doi.org/10.1037/a0037252
https://doi.org/10.1002/tea.21306
https://doi.org/10.1002/tea.21306
https://doi.org/10.1007/s11031-018-9723-1
https://doi.org/10.1080/00461520.2014.1002924
https://doi.org/10.1080/00461520.2014.1002924

20 M. CELIK ET AL.

Skinner, E. A., Furrer, C. J., Marchand, G., & Kindermann, T. (2008). Engagement and disaffection
in the classroom: Part of a larger motivational dynamic? Journal of Educational Psychology,
100(4), 765-781. https://doi.org/10.1037/a0012840

Sokmen, Y. (2021). The role of self-efficacy in the relationship between the learning environment
and student engagement. Educational Studies, 19-37. https://doi.org/10.1080/03055698.2019.
1665986

Sen, M., Sungur, S., & Oztekin, C. (2023). Exploration of middle school students’ scientific epis-
temological beliefs and their engagement in argumentation. Journal of Educational Research,
116(5), 293-308. https://doi.org/10.1080/00220671.2023.2265880

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics. Pearson.

Tuan, H. L., Chin, C. C., & Shieh, S. H. (2005). The development of a questionnaire to measure
students’ motivation towards science learning. International Journal of Science Education,
27(6), 639-654. https://doi.org/10.1080/0950069042000323737

Uztemur, S., Sevigen, E., Arikan, B., & Celik, V. G. (2021). A content analysis of epistemological
beliefs in education in the Turkey context (2002-2020). Journal of Interdisciplinary Education:
Theory and Practice, 3(1), 1-19. https://doi.org/10.47157/jietp.846148

Vincent-Ruz, P., & Schunn, C. D. (2018). The nature of science identity and its role as the driver of
student choices. International Journal of STEM Education, 5(1), 1-12. https://doi.org/10.1186/
s40594-018-0140-5

Walker, C. O., Greene, B. A., & Mansell, R. A. (2006). Identification with academics, intrinsic/
extrinsic motivation, and self-efficacy as predictors of cognitive engagement. Learning and
Individual Differences, 16(1), 1-12. https://doi.org/10.1016/j.1indif.2005.06.004

Wang, M. T., & Holcombe, R. (2011). Adolescents’ perceptions of school environment, engage-
ment, and academic achievement in middle school. American Educational Research Journal,
633-662. https://doi.org/10.3102/0002831209361209

Wang, W., Dong, Y., Liu, X, Bai, Y., & Zhang, L. (2020). The effect of parents’ education on the
academic and non-cognitive outcomes of their children: Evidence from China. Children and
Youth Services Review, 117, 105307. https://doi.org/10.1016/j.childyouth.2020.105307

Williams, M. M., & George-Jackson, C. (2014). Using and doing science: Gender, self-efficacy, and
science identity of undergraduate students in STEM. Journal of Women and Minorities in
Science and Engineering, 20(2), 99-126. https://doi.org/10.1615/JWomenMinorScienEng.
2014004477

Yilmaz, S., & Bulbal, T. (2017). Merkezi smavlarin okul kiltiiriine yansimalarinin
degerlendirilmesi [Evaluating the reflections of high stakes tests on school culture]. Trakya
University Faculty of Education Journal, 7(2), 578-617.

Zhao, C. M., & Kuh, G. D. (2004). Adding value: Learning communities and student engagement.
Research in Higher Education, 45(2), 115-138. https://doi.org/10.1023/B:RIHE.0000015692.
88534.de


https://doi.org/10.1037/a0012840
https://doi.org/10.1080/03055698.2019.1665986
https://doi.org/10.1080/03055698.2019.1665986
https://doi.org/10.1080/00220671.2023.2265880
https://doi.org/10.1080/0950069042000323737
https://doi.org/10.47157/jietp.846148
https://doi.org/10.1186/s40594-018-0140-5
https://doi.org/10.1186/s40594-018-0140-5
https://doi.org/10.1016/j.lindif.2005.06.004
https://doi.org/10.3102/0002831209361209
https://doi.org/10.1016/j.childyouth.2020.105307
https://doi.org/10.1615/JWomenMinorScienEng.2014004477
https://doi.org/10.1615/JWomenMinorScienEng.2014004477
https://doi.org/10.1023/B:RIHE.0000015692.88534.de
https://doi.org/10.1023/B:RIHE.0000015692.88534.de

	Abstract
	Introduction
	Rationale for the study
	Conceptual background
	Engagement in science learning
	Cognitive engagement
	Emotional engagement
	Behavioural engagement
	Agentic engagement


	Present study
	Study 1: adaptation of the student engagement in science learning
	Participants and procedure
	Procedure and translation of the instrument

	Measures
	Student engagement in science learning scale

	Data analysis
	Results
	Study 2: investigating the relationship between engagement in science, demographic variables and epistemological beliefs
	Participants
	Instruments
	The demographic characteristics form
	Epistemological beliefs scale


	Data analysis
	Results
	Hypothesis 1
	Hypothesis 2
	Hypothesis 3
	Hypothesis 4

	Discussions
	Limitations and recommendations for future studies of study 1 and study 2

	Conclusions
	Consent to participate
	Disclosure statement
	Ethics approval
	Data availability
	ORCID
	References

