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Abstract — Low student engagement in science threatens scientific literacy and innovation. The
influence of self-determination and school belongingness on students’ engagement in science
education was verified. Through a diagnostic design, data were collected from 299 respondents
via stratified random sampling and analyzed using multiple linear regression. Findings showed
that students’ self-determination was high, school belongingness was very high, and engagement
in science education was high. Predictive variables significantly influenced students’ engagement
in science education, explaining 23% of the variance (R? = .23), supporting Self-Determination
Theory. Future studies may explore other variables, including the competence component of Self-
Determination Theory (SDT) and qualitative insights, while school leaders and educators foster

supportive, student-centered environments to enhance science engagement.
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I. INTRODUCTION

Low levels of engagement in science education among learners worldwide (Grabau, 2022)
pose a pressing global challenge that threatens the development of scientific literacy and future
innovation. Research findings across colleges in the United States and Canada indicate that low

engagement in science education is a critical issue for advancing students’ academic and
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intellectual growth (Zilvinskis, Rocconi, & McCormick, 2021). In Australia, students in public
schools were found to exhibit low participation, limited engagement in classroom activities, and
low attentiveness (Tomaszewski et al., 2023). In China, Chen et al. (2023) found that many
university students showed only average to moderately low levels of overall academic
engagement. Similarly, in England, Quinlan et al. (2021) observed reduced participation in
academic tasks, decreased involvement in learning activities, and a general decline in engagement
across all dimensions. Moreover, Aker & Ellis (2019) reported a noticeable decline in students’

engagement in science across 79 studies conducted in multiple countries.s

In the Philippine context, many students demonstrate limited engagement in science, which
continues to hinder efforts to strengthen both academic achievement and scientific literacy (Datu,
J. A. D., & Noltemeyer, A., 2024). Furthermore, a recent study in the said country found that
science students in tertiary education exhibit moderate levels of engagement, suggesting
difficulties maintaining active participation in science learning (Briones et al., 2023). Additionally,
research across various regions in the Philippines has revealed that low interest and engagement
in science education are prevalent, negatively impacting students’ overall academic performance

(Saludes & Langub, 2023).

Low student engagement in science has long been recognized as a major challenge in
education, often leading to poor academic performance, decreased motivation, and
underdeveloped critical-thinking skills (Fredricks et al., 2019). This low-level engagement
undermines learners’ ability to apply scientific knowledge to real-world problems and discourages
them from pursuing careers in science, technology, engineering, and mathematics (STEM)
(National Research Council, 2012), thereby worsening the global shortage of STEM professionals

essential for innovation and national development (UNESCO, 2023).

Despite continuous efforts to enhance science education, a significant research gap remains
in understanding the underlying causes of low engagement, particularly in local Philippine schools
(Grabau, 2022). Although self-determination and school belongingness individually relate to
student engagement, few studies have explored their combined impact on students’ engagement in
science education within a local context (Datu & Noltemeyer, 2024; Palomo & Chagas, 2022;

Famero, 2021). Understanding how students’ self-determination and school belongingness interact
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can guide interventions tailored to local educational settings (Palomo & Chagas, 2022). The
persistence of this gap contributes to the continued decline in students’ interest and performance
in science, hindering the development of scientific inquiry, critical thinking, and sustained

engagement in STEM fields. It is for this reason that this study is conducted.

This study aimed to determine the relationship between self-determination and school
belongingness and their connection to junior high school students’ engagement in science
education. The study specifically aimed to determine the levels of students’ self-determination in
terms of awareness of self and perceived choice; school belongingness in terms of contentment in
school and obedience of school rules; engagement in science education in terms of cognitive,
behavioral, emotional, and social dimensions, determine the significant relationship between self-
determination, school belongingness, and the students’ engagement in science, and determine the
significance of the individual and combined influence of self-determination and school
belongingness on students’ engagement in science. This study was anchored on the Self-

Determination Theory of Deci & Ryan (1985).

I1. METHODOLOGY

This study employed diagnostic research design. This design is appropriate because it
allows the researcher to describe the current levels of the variables and examine their relationships
without manipulating respondents’ natural setting (Best & Kahn, 2016). Moreover, it is a
structured, problem-oriented research design used to examine present conditions, identify relevant
patterns or relationships, and describe the strength of the determinant factor in influencing the

outcome (Wisenthige, 2023; Samanth, 2024).

This study was conducted in 2 public schools of Cluster 5, Division of Davao City. These
schools were chosen as research sites because they provide secondary-level science education and
offer a suitable environment for investigating the relationships among self-determination, school

belongingness, and student engagement.
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The respondents in this study were Grade 10 junior high school students enrolled in science
classes at 2 large public schools in Cluster 5, Davao City, during School Year (SY) 2025-2026.
From a total population of 1177 students, a representative sample of approximately 299 was
selected using Slovin’s formula with a 5% margin of error, a method commonly applied and
accepted in recent research (Vijayakumar, 2023). The study employed stratified random sampling,
dividing the population by school, and selecting respondents proportionally to ensure unbiased

representation of the 2 schools in cluster 5 (Lee, 2025).

The survey technique was used in gathering data. It is a method for collecting data through
questionnaires or interviews (Creswell & Creswell, 2023) to obtain standardized information about
respondents’ attitudes, perceptions, or behaviors (Cohen et al.,2021). It is particularly useful in
descriptive and correlational studies, as it enables researchers to describe trends and examine
relationships among variables (W. Lawrence Neuman, 2020; Creswell & Creswell, 2023). It is
advantageous for data collection from large, diverse populations, produces quantifiable data for
analysis, supports generalization, enables rapid data collection, and ensures replicability through

standardized procedures (Oranga & Matere, 2025).

Three adapted and modified questionnaires were used in this study, and validators
employed a five-point Likert scale to assess the instruments, yielding a mean rating of 4.66,
interpreted as very highly valid (Likert, 1932). Specifically, a 4-point Likert scale was used to
evaluate participants’ responses across the three research instruments, ranging from 1 — Strongly
Disagree to 4 — Strongly Agree, to avoid central tendency bias (Koo, 2025). The first instrument,
the self-determination questionnaire, was adapted from Chorosiewski, K. A. (2015). It consists of
10 items designed to assess students’ self-determination, which includes two key indicators:
awareness of self and perceived choice, with a Cronbach’s alpha of 0.802. The second instrument,
the school belongingness questionnaire, was adapted from Akar-Vural ef al. (2013) and measured
through two key indicators: contentment in school and obedience to school rules. It consists of 9
items with a Cronbach’s alpha of 0.763. The third instrument, the students’ engagement in science
education questionnaire, was adapted from Wang et al. (2016) and assessed using four indicators:
cognitive, behavioral, emotional, and social engagement. It comprises 33 items with a Cronbach’s

alpha of 0.860.
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In this study, data analysis techniques used were descriptive, correlation, and regression
analyses. Descriptive analysis summarizes data using measures such as the mean, frequency, and
standard deviation, providing a clear overview of patterns and distributions without determining
relationships between variables (Gravetter & Wallnau, 2021). In this study, the mean statistic was
used to summarize and describe the levels of students’ self-determination, school belongingness,
and engagement in science education. Moreover, the correlational analysis is used to determine
the strength and direction of relationships between variables without establishing causation
(Creswell & Creswell, 2023; Borg et al., 2021). The Pearson Product-moment correlation was used
to determine the strength and direction of the relationship between self-determination, school
belongingness, and students’ engagement in science education. Lastly, regression analysis is a
statistical method used to examine relationships between variables and predict outcomes by
identifying the strength and significance of predictors (Field, 2024); hence, it was utilized in this
study to determine the extent to which self-determination and school belongingness influence
students’ engagement in science education and their individual contributions to the criterion

variable.

The matrix, which contains the scale, descriptive level, and corresponding interpretation
for each variable, is presented and is specifically used to describe the levels of self-determination,

school belongingness, and students’ engagement in science education.

Range of Descriptive Self- School Students’ Engagement
Mean Level Determination Belongingness in Science Education
3.26-4.00 Very High Very Strong Very Strong Consistently engaged
2.50-3.25 High Strong Strong Frequently engaged
1.75-2.49 Low Weak Weak Occasionally engaged

1.00-1.74  Very Low Very Weak Very Weak Rarely engaged

To measure and interpret the standard deviation, the following standard scheme is

followed.
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Standard Deviation Value Ranges and Interpretation

Range Description Interpretation
SD <0.50 High Consistent Responses Strong and uniform perception
SD=0.51-1.00 Moderate Consistent Responses Acceptable consistency
SD=1.01-1.50 Low Consistent Responses Differing views or experiences
SD >1.50 Very Low Consistent Responses High variability and lack of

consensus

The significance of the correlation is tested at a 0.05 confidence level. For the interpretation

scale of r-value, the following scheme is used:

Computed r

Descriptive Interpretation

+/- 1.00

Between +/- 0.75 — +/- 0.99

Between +/- 0.31 —+/- 0.50

Between +/- 0.01 —+/- 0.30

0.00

Perfect correlation
High correlation
Moderately low correlation
Low correlation

No correlation

The degree of influence and the overall predictive effects of Self-determination and School

Belongingess on Students’ Engagement in Science Education were analyzed through multiple
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linear regression analysis, with unstandardized and standardized beta coefficients, assuming a

linear relationship among the variables.

For the Scale of Beta (3) Coefficient Strength, the following scheme is used:

B Value Range Strength of Influence
+0.00 - +0.09 Very Weak
+0.10-+0.29 Weak
+0.30 -+ 0.49 Moderate
+0.50 - +0.69 Strong

+0.70 and above Very Strong

The study complied with established ethical standards and obtained approval from the Holy
Cross of Davao College—SMILE ethics committee prior to data collection. Permissions to conduct
the study were subsequently obtained from the Department of Education (DepEd) Division of
Davao City SDS Office, the cluster 5 PSDS, and the school principals. To ensure voluntary
participation, informed consent was obtained from parents or guardians, and student assent was
obtained. Participants were clearly informed about the study’s purpose, procedures, potential risks
and benefits, and their right to withdraw at any time without penalty. Confidentiality and privacy
were strictly maintained throughout the study. No personal identifiers were collected, and all data
were stored securely and used solely for research purposes in compliance with the Data Privacy
Act of 2012. Results were reported in aggregate form to protect participants’ identities.
Additionally, careful scheduling and systematic data management procedures were implemented

to minimize risks, ensure accuracy, and uphold the integrity of the research process.
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III. RESULTS AND DISCUSSIONS

Table 1 is descriptive table. It contains the variables involved, namely, self-determination,
school belonginess, and students’ engagement in science education; and the number of samples,

standard deviation, mean, and descriptive level specifically corresponding with each of the

variables.
TABLE 1
DESCRIPTIVE STATISTICS (N = 299)
Variables Standard Mean Descriptive
Deviation Level

Student Self-Determination 0.44 3.14 High
Awareness of Self 0.56 3.13 High
Perceived Choice 0.50 3.14 High
School Belongingness 0.41 3.42 Very High

Contentment in School 0.51 3.37 Very High

Obedience of School Rules 0.45 3.48 Very High
Student Engagement in Science Education  0.35 3.19 High
Cognitive Engagement 0.42 3.23 High
Behavioral Engagement 0.50 3.17 High
Emotional Engagement 0.41 3.11 High
Social Engagement 0.40 3.27 Very High
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Specifically, the table shows that the self-determination variable had a mean of 3.14, which
is described as high. It suggests that the respondents have a strong sense of self-determination. All
indicators obtained a high level. The standard deviation of 0.44 is described as high consistent,
indicating strong and uniform responses. Furthermore, the school belongingness variable had a
mean of 3.42, which is described as very high, indicating that respondents feel a strong sense of
belongingness in their school environment. All indicators are described at a very high level. The
standard deviation of 0.41 is described as high and consistent, signifying strong and uniform
perception. Finally, the students’ engagement in science education variable obtained a mean of
3.19, described as high, signifying that respondents are frequently engaged in science classes. All

indicators obtained a high level, except for social engagement, which obtained a very high level.

A standard deviation of 0.35 is considered highly consistent, indicating strong and uniform

perception.

Self-determination and students’ engagement in science education are both interpreted at a
high level, indicating that respondents demonstrate awareness of their preferences, regularly
exercise choice and independence in learning, and are actively engaged in science classes.
Moreover, school belongingness is interpreted as very high, signifying that respondents have a

strong sense of connection to their school environment.

Table 2 is correlational table. It presents the predictive and criterion variables. It shows the

r-value, p-value, decision on the null hypothesis, and the corresponding interpretation.

TABLE 2
CORRELATION TABLE (N=299)
Variables Student Engagement in Science Education
r-value  p-value Decision on Ho Interpretation

Student Self- 0.41 0.000 Reject Ho Moderately Low Positive,

Determination Significant
School 0.37 0.000 Reject Ho Moderately Low Positive,

Belongingness Significant

Level of Significance: 0.05
Decision Rule: Reject Hoif p < 0.05
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Specifically, the table shows that the correlation between self-determination and students’
engagement in science education obtained a p-value of 0.000, which is lower than the 0.05 level
of significance; hence, the null hypothesis was rejected, indicating that the correlation is
statistically significant. The r-value of 0.41 reflects a moderately low positive correlation between
self-determination and students’ engagement in science education. This finding implies that higher
levels of self-determination are associated with greater engagement in science learning. Similarly,
school belongingness obtained a p-value of 0.000, which is lower than the 0.05 level of
significance; hence, the null hypothesis was rejected, indicating that the correlation is statistically
significant. The r-value of 0.37 shows a moderately low positive correlation between school
belongingness and students’ engagement in science education. This suggests that students who
experience a stronger sense of belonging in school tend to demonstrate higher engagement in

science education.

Both self-determination and school belongingness show a significant positive relationship
with students’ engagement in science education. This indicates that higher levels of self-
determination and school belongingness are associated with greater student engagement in science

learning.

Table 3 is regression table. It contains the variables, unstandardized beta coefficient,
standard error, standardized beta coefficient, t-value, p-value, decision on null hypothesis, and

corresponding interpretation
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TABLE 3
REGRESSION TABLE (N=299)

Student Engagement in Science Education

Unstandardized Standardized
Coefficients Coefficients
Variables B Std. Beta t Sig. Decision Interpretation
Error on Hj
(Constant) 1.58 0.17 921 0.000 B
Positive
StudentSelf- oo 504 032 611 0000 Reject  Significant
Determination
Influence
School Positive
. 0.23 0.05 0.26 493 0.000 Reject Significant
Belongingness
Influence
R =048 | R?=023 | F=236 | p=<.001

Level of Significance: 0.05
Decision Rule: Reject Ho if p < 0.05

Specifically, the table shows that the self-determination variable obtained a standardized
coefficient of 0.32 with a corresponding p-value of 0.000. Since the p-value is less than 0.05, the
null hypothesis is rejected. It indicates that its 32% influence on students’ engagement in science
education is statistically significant. Likewise, the school belongingness variable obtained a
standardized beta coefficient of 0.26 with a corresponding p-value of 0.000. Since the p-value is
less than 0.05, the null hypothesis is rejected, indicating that 26% degree of influence on students’
engagement in science education is significant. Finally, an R-square value of 0.23 with a
corresponding p-value of 0.000 indicates that the self-determination and school belongingness
variables have a significant combined influence of 23% on students’ engagement in science

education.

Self-determination and school belongingness both show a significant influence on
students’ engagement in science education, indicating that higher levels of student self-
determination and sense of school belongingness exert a positive and statistically significant

influence on student engagement in science education. Since both predictors were significant at

Copyright © 2026 IJAMS, All right reserved
1768



€ S D INTERNATIONAL JOURNAL OF ADVANCED MULTIDISCIPLINARY STUDIES
SX0) I]AMS Volume VI, Issue 5 May 2026, eISSN: 2799-0664

the .05 level, the null hypotheses were rejected, confirming that student self-determination and
school belongingness have meaningful and significant combined influences on student

engagement in science education.

Summary of Findings

Based on statistical results, it was specifically found that both Self-determination and
School belongingness are significantly correlated with Students’ Engagement in Science
Education, implying that students who have higher levels of self-determination and school
belongingness tend to be more engaged in science class. The finding affirms previous studies
claiming that self-determined students tend to demonstrate stronger motivation, engagement, and
persistence, which contribute to more meaningful learning experiences and academic success
(Howard et al., 2021; Chiu, 2022). In addition, this finding is consistent with Korpershoek et al.
(2020), who reported that fostering a sense of school belonging enhances students’ cognitive,

emotional, and behavioral engagement, including in science education.

In contrast, Wilks (2016) found that self-determination does not consistently predict
engagement outcomes, and Gao et al. (2020) claimed that school belongingness does not
significantly predict student engagement, which is instead mainly driven by environmental and
physiological factors. The study by Wilks (2016) involved only 33 samples; Gao et al. (2020)

involved only 23 samples, while the current study had 299 samples.

Furthermore, the findings of this study indicated that both Self-Determination and School
Belongingness have a significant distinct influence on Students’ Engagement in Science
Education, suggesting that students who are self-determined and have a sense of belongingness
tend to be more active and engaged in science class. This result affirms previous studies claiming
(Assefa et al., 2025). Similarly, Chiu et al. (2023), in their SDT-based research on STEM
education, claimed that learning environments that support autonomy (self-determination) and

relatedness (school belongingness) enhance students’ interest, identity formation, and engagement.
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However, the current study negates the study of Dulfer et al. (2024), who found that
although students experienced a sense of belonging, this did not consistently translate into active
engagement, particularly in online learning contexts, and Wu (2024) emphasized that engagement
is influenced more by external support systems than by internal motivational factors alone. The
study by Dulfer et al. (2024) had 20 samples; the study by Wu (2024) had 30 samples; and the
current study had 299 samples.

Conclusion

The findings revealed that both self-determination and school belongingness have a
significant influence on students’ engagement in science education, showing the importance of
fostering both personal motivation and a supportive school environment. Thus, teachers should
promote autonomy and active participation, while school administration should ensure that
students feel valued and connected. Overall, improving engagement requires a balanced approach

that nurtures both students’ self-determination and school belongingness.

Based on findings, it was concluded that the combined 23% influence of self-determination
and school belongingness as predictors of students’ engagement in science education is significant.
Hence, the Self-Determination Theory (SDT), which posits that when the basic psychological
needs—autonomy (self-determination), competence (excluded in this study), and relatedness
(school belongingness) are satisfied, individuals are more likely to demonstrate higher levels of

motivation and engagement in learning, was supported.

Recommendations

Future researchers may conduct the same studies exploring other variables not covered in
this study, and include the competence component of Self-Determination Theory (SDT) to provide
a more comprehensive understanding of students’ engagement in science education. Furthermore,
qualitative research may be undertaken to explore emerging themes and sub-themes, on which

other potential variables to explore may be based. Moreover, school administrators, policymakers,
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and teachers should collaboratively promote students’ engagement in science by creating
supportive, student-centered environments that foster autonomy and relatedness through choice,
collaboration, and positive relationships, and by implementing programs that strengthen students’

sense of school belonging.
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