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Abstract: This study primarily examined whether teacher-student relationship significantly mediates the
relationship between culturally responsive classroom climate and science engagement among senior high
school students in Tagum City. Employing a quantitative, descriptive-correlational design, the study
utilized stratified and simple random sampling to select 330 students from three public secondary schools
in Tagum City. The study used three adapted questionnaires: the Culturally Responsive Classroom
Climate Scale, the Student—Teacher Relationship Scale, and the Students’ Science Engagement Scale. All
instruments underwent panel validation and pilot testing to ensure content validity, reliability, and
contextual appropriateness prior to data collection. The analysis employed mean, standard deviation,
Pearson product moment correlation, and mediation analysis. The results show that respondents rated
culturally responsive classroom climate and science engagement at very high levels, while teacher student
relationship was rated high. The analysis revealed significant relationships between culturally responsive
classroom climate and science engagement, between culturally responsive classroom climate and teacher
student relationship, and between teacher-student relationship and science engagement. Mediation
analysis further confirmed that teacher-student relationship partially mediates the relationship between
culturally responsive classroom climate and science engagement. These findings suggest that while a
culturally responsive climate is vital, fostering strong relational bonds between teachers and students is
essential for maximizing science engagement in diverse classrooms.

Keywords: Science education, mediation analysis, culturally responsive classroom climate, teacher-
student relationship, science engagement, senior high school students, Tagum City, Philippines

I. INTRODUCTION

Student engagement reflects the motivation of students to learn and invest time and effort in their
academic work and is crucial for achievement. In science classrooms, engagement remains low ™% About 50%
of secondary students are chronically disengaged **? and the Philippines ranked 78th out of 79 countries in the
2018 OECD PISA, indicating low science literacy ™*?" Filipino students show very low engagement in science
partly because traditional teaching methods fail to connect with diverse student experiences, leading to
disengagement and inequity &%

International studies suggest cultural norms, content-heavy teaching, high-stakes exams, poor teacher-
student relationships, and low-quality learning activities contribute to disengagement " In the Philippines only
35% of junior high students in Calbayog City report engagement, 45% of college students in Northwestern
Mindanao are highly engaged and many learners in Misamis Oriental show low affective and cognitive
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engagement under lecture-based instruction %1 M85 | o\ enjoyment, perceived irrelevance, language barriers,

and lack of cultural representation further reduce engagement, as seen in Manila, Bangsamoro, and Lumad
schools in Bukidnon 186l gea) data in Davao de Oro indicate 60% of students are disengaged and 55%
minimally engaged while in Tagum City many Grades 10 students achieved only fair grades [ (12}

Despite extensive research, little is known about how culturally responsive classroom climates and
teacher-student relationships shape engagement in secondary science education ™2. Most studies focus on
teachers’ perspectives or isolated practices and neglect students’ experiences, particularly in indigenous or
underrepresented communities. Few studies examine the mediating role of teacher-student relationships, leaving
relational mechanisms unclear. This study examines the relationship between culturally responsive classroom
climate and science engagement and tests the mediating role of teacher-student relationships. The findings
provide insight into how relational dynamics link culturally responsive practices to engagement and offer
evidence to guide curriculum development, instructional improvement, and culturally inclusive science policies.

Il.  MATERIALS AND METHODS

This study employed a quantitative descriptive—correlational design with mediation analysis to examine
the relationships among culturally responsive classroom climate, teacher—student relationship, and science
engagement, including the mediating role of teacher—student relationship. The participants were 330 Grade 11
and 12 students enrolled in School Year 2025-2026 from three major public senior high schools in Tagum City,
Davao del Norte, Philippines, selected from a total population of 2,332 students using the RaoSoft sample size
calculator at a 95% confidence level and 5% margin of error. A two-tier sampling procedure was applied,
utilizing stratified random sampling by school followed by simple random sampling within each stratum. Data
were collected using three validated and adapted instruments: the Culturally Responsive Classroom Climate
Scale (CRCCS; a = 0.884), the Student Version of the Teacher—Student Relationship Inventory (S-TSRI; a =
0.875), and the Students’ Science Engagement Scale (SSES; o = 0.927), all measured using a 5-point Likert
scale. The instruments underwent expert validation and pilot testing prior to administration. Ethical approval
was secured from the institutional Research Ethics Committee, and informed consent and assent were obtained
from participants and parents of minors. Questionnaires were administered face-to-face and completed within 90
minutes. Data were encoded in password-protected files and analyzed using SPSS in consultation with a
statistician. Statistical analyses included mean and standard deviation to determine variable levels, Pearson
product—-moment correlation to assess relationships, and the Sobel test to examine mediation effects. All data
were anonymized, treated confidentially, and stored securely in compliance with the Philippine Data Privacy
Act of 2012.

I1l. RESULTS AND DISCUSSION

Table 1
Extent of Culturally Responsive Classroom Climate of the SHS students in terms of Diverse Language
Items SD Mean Descriptive
Equivalent
My teacher allows students to express themselves in their 0.79 4.36 Very High
preferred or native language.
My teacher supports students who choose to use their 0.83 4.21 Very High
preferred or native language when answering questions.
My teacher allows students to use their native language in 0.77 4.31 Very High
class during small discussions.
My teacher uses language that | can understand. 0.76 4.49 Very High
My teacher encourages us to communicate in our native 0.78 4.34 Very High
language, which helps us understand the content more
clearly.
Category Mean 0.79 4.34 Very High

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 256



COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)
ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

Culturally responsive classroom climate in terms of diverse language obtained a category mean of 4.34
with a descriptive equivalent of Very High. This result demonstrates that culturally responsive classroom
climate, in terms of diverse language, is very much evident among SHS students. The standard deviation (SD)
of 0.79 shows relatively low dispersion of responses around the mean. Moreover, the findings imply that SHS
classrooms provide a strongly supportive and language-inclusive environment where students feel that their
linguistic backgrounds are respected and integrated into the learning process. These findings align with Lan
(2024), who identified affirmation of diverse and home languages as a central dimension of culturally
responsive teaching. Likewise, Davila (2020) noted that encouraging the use of native languages in multilingual
classrooms enhances socialization, supports language development, and deepens students’ cognitive
engagement with academic content.

Table 2
Extent of Culturally Responsive Classroom Climate of the SHS students in terms of Cultural Inclusion

Items SD Mean Descriptive
Equivalent

My teacher provides examples that relate to my cultural 0.82 4.22 Very High
background.
My teacher uses examples from different cultures to explain 0.72 4.35 Very High
concepts.
My teacher shows interest in my cultural background. 0.87 4.16 High
My teacher understands aspects of my own cultural 0.84 4.18 High
background.
My teacher seems to be aware of differences in students’ 0.74 4.38 Very High
cultural background.

Category Mean 0.80 4.26 Very High

The students’ extent of culturally responsive classroom climate in terms of cultural inclusion has a
category mean of 4.34 with a descriptive equivalent of Very High. This indicates that the classroom climate is
highly culturally responsive is very much evident among SHS students. The SD of 0.80 reflects a relatively
small spread of responses around the mean. The very high mean score on cultural inclusion suggests that the
SHS students strongly perceive their classrooms as being culturally responsive in terms of practices like
recognizing diverse backgrounds, respecting this emphasis, and valuing multiple cultures. This supportive
climate can enhance students’ sense of belonging and adjustment in school. Schachner et al. (2021) reported that
culturally responsive teaching strengthens students’ sense of belonging, motivation, well-being, and
achievement by fostering an inclusive diversity climate. Likewise, Bardach et al. (2024) found that such
environments enhance engagement and socio-emotional well-being, as students feel valued and included in the
classroom.

Table 3
Extent of Culturally Responsive Classroom Climate of the SHS students in terms of Diverse Pedagogy

Items SD Mean Descriptive
Equivalent
My teacher uses different forms of instruction to help 0.66 4.50 Very High
students understand content.
My teacher provides opportunities for students to learn from 0.66 4.45 Very High
one another.
My teacher uses different ways (quizzes, projects, activities) 0.72 4,54 Very High

for us to show what we learned.
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My teacher gives enough chances for me to participate and 0.72 4.42 Very High

show my learning.

My teacher relates the lesson to real-world examples. 0.71 4.48 Very High
Category Mean 0.69 4.48 Very High

This finding suggests that diverse pedagogy is very much manifested among SHS students. The SD of
0.69 shows that students’ responses are only slightly spread out from the mean, indicating relatively consistent
perceptions. This implies that students generally experience similar levels of diverse pedagogical practices in
their classrooms, reinforcing the strong presence of culturally responsive teaching strategies. In support,
Hammond et. al. (2020) pointed to how employing varied means of instruction and assessment like projects
collaborative tasks and formative quizzes lets students from diverse backgrounds showcase what they’ve learned
in ways that are authentic to their identities and lived experiences, as a result, empowering students of all sorts
of backgrounds and strengthening students’ engagement and sense of belonging, both of which are outcomes of
culturally responsive classrooms.

Table 4
Extent of Culturally Responsive Classroom Climate of the SHS students in terms of Inclusiveness

Items SD Mean Descriptive
Equivalent

My teacher encourages me to express my beliefs in this class. 0.71 4.44 Very High

My teacher encourages students to be mindful of other 0.72 4.48 Very High
students’ perspectives.

My teacher creates a welcoming environment for all students. 0.78 4.45 Very High

My teacher treats all students fairly, regardless of differences. 0.78 4.44 Very High

My teacher treats all students with equal respect. 0.72 4,52 Very High

Category Mean 0.74 4.46 Very High

Overall, inclusiveness obtained a category mean of 4.46 with a descriptive equivalent of Very High,
indicating that it is strongly evident among SHS students. The SD of 0.74 shows that students’ ratings are
closely clustered around the mean, implying shared and consistent experiences of inclusive practices in the
classroom. Eden et al. (2024) found that culturally responsive and respectful classroom climates strengthen
students’ sense of belonging and inclusion, as fairness and mutual respect promote healthier peer relationships
and better socio-emotional adjustment. Similarly, Berlian et al. (2022) emphasized that affirming students’
cultural identities and encouraging open dialogue foster psychological safety and shared norms in diverse
classrooms.

Table 5
Summary on the Extent of Culturally Responsive Classroom Climate

Indicators SD Mean Descriptive

Equivalent

Diverse Language 0.79 4.34 Very High
Cultural Inclusion 0.80 4.26 Very High
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Diverse Pedagogy 0.69 4.48 Very High
Inclusiveness 0.74 4.47 Very High
Overall Mean 0.76 4.39 Very High

The extent of SHS students’ culturally responsive classroom climate obtained an overall mean of 4.39
with a descriptive equivalent of Very High, indicating that such a climate is strongly evident. The SD of 0.76,
which is below 1.0, indicates responses are tightly clustered around the mean, suggesting that students’
perceptions are generally consistent. This result suggests that culturally responsive practices are consistently
integrated into the regular classroom interactions experienced by SHS students. Laluna et al. (2024) found that
when students perceive strong equality and inclusion in school, they demonstrate better intergroup relations,
socio-emotional adjustment, and academic achievement. Similarly, Bardach et al. (2024) reported that
multicultural and critically conscious diversity climates are positively linked to achievement, motivation,
engagement, belonging, and well-being. Schwarzenthal et al. (2022) further showed that cooperative and
multicultural classroom climates enhance adolescents’ intercultural competence, while Anyichie et al. (2023)
confirmed that culturally responsive teaching is associated with higher academic performance, school
belongingness, and life satisfaction in diverse settings.

Table 6
Level of Students’ Science Engagement in terms of Engagement on Science Lessons and Tasks

Items SD Mean Descriptive
Equivalent

My science lessons and performance tasks are relevant to my 0.82 4.17 High
life.
I find my science lessons and performance tasks are 0.75 4.25 Very High
interesting and meaningful.
My science lessons and tasks relate to real-life situations. 0.84 4.17 High
I am inspired to learn new things in science class. 0.72 4.37 Very High
I find my science lessons and performance tasks stimulate 0.81 4.27 Very High
my curiosity.
| feel encouraged and interested in working on something in 0.84 4.17 High
science class.
I am inspired and prepared to come to science class every 0.79 4.21 Very High
day.

Category Mean 0.80 4.23 Very High

Overall, engagement on science lessons and tasks obtained a category mean of 4.23 with a descriptive
equivalent of Very High, indicating that engagement in science is clearly evident among SHS students. The SD
of 0.80, suggests that the distribution of responses remains tightly grouped near the mean. This result suggests
that SHS students are generally motivated and actively involved in science when lessons and tasks are
meaningful, stimulating, and relevant to their experiences. Prior research consistently highlights the instructional
conditions that enhance students’ engagement in science. Inkinen et al. (2021) found that high school students
reported stronger situational engagement when involved in scientific practices like developing models and
constructing explanations in class. In a similar note, Swarat et al. (2022) found that more hands-on’and activity-
based instructional episodes elicit more student interest in school science.
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Table 7
Level of Students’ Science Engagement in terms of Engagement on Science Learning Involvement

Items SD Mean Descriptive
Equivalent

I am having fun during collaborative learning activities in 0.75 441 Very High
science.
| ask my teacher or classmates for help when | do not 0.74 4.28 Very High
understand a lesson.
| want to investigate and understand the societal and 0.76 4.23 Very High
environmental impacts and implications of science and
technology.
| participate and interact during small-group discussions in 0.77 4.22 Very High
science.
| appreciate the nature of the scientific method or process. 0.80 4.26 Very High
I consult and share my views and knowledge with my 0.81 4.26 Very High
classmates and science teacher.
| use my creativity and inventiveness in doing my science 0.82 4.23 Very High
work.

Category Mean 0.78 4.27 Very High

Students’ engagement in science learning involvement garnered a category mean of 4.27 with a
descriptive equivalent of Very High, indicating that students are highly engaged in their science learning
activities. The SD of 0.78 highlights that dispersion of scores around the mean is slight. Moreover, this result
suggests that SHS students demonstrate strong and consistent involvement in collaborative, inquiry-based, and
interactive science learning activities. In agreement with Saifuddin & Matloob (2025), who found that structured
collaborative learning strategies like Think Pair Share and Jigsaw, significantly improved behavioral, emotional,
and cognitive engagement in science lessons and encouraged even the most passive learners to actively
participate in secondary lesson activities. In the same way, Marquez (2024) found that relevance and variety of
the approaches employed by teachers and opportunities for students to work in groups on appropriate activities
would significantly reinforce students’ interest in science.

Table 8
Level of Science Engagement in terms of Science Effort and Preparation

Items SD Mean Descriptive
Equivalent
I do and finish my science tasks on time. 0.92 4.08 High
I raise my hand to participate in science class discussions. 0.88 4.06 High
I read and review my class notes, handouts, and textbook 0.82 4.18 High

between classes to make sure that | learn from these Science
learning materials.

| prepare thoroughly before the summative test or exam in 0.78 4.19 High

science.

I give maximum effort to my science class. 0.86 4.20 Very High

| always pay attention to my teacher and classmates who 0.81 4.28 Very High

communicate during science class.

The support | receive helps me stay engaged in science class. 0.78 4.27 Very High

| follow the instructions closely in doing my science work. 0.75 4.36 Very High
Category Mean 0.83 4.20 Very High
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Science engagement in terms of effort and preparation obtained a category mean of 4.20 with a
descriptive equivalent of Very High. This substantiates that the level of science engagement of SHS students in
terms of science effort and preparation is very much manifested. The SD of 0.83 suggests that the data show a
small spread of responses around the average value. This consistency reflects positive learning discipline, which
helps develop good study habits and sustained engagement in science learning. In line with this, Lin (2021)
showed that working hard and staying on task in science learning constitutes an important dimension of overall
science engagement and is positively associated with students’ science self-efficacy and participation. Patall et
al. (2023) note that when students exhibit high daily interest in science, they are more likely to work hard,
participate, and pay attention to the lessons, pointing to diligent attention as central to sustained engagement.

Table 9
Summary on the Level of Students’ Science Engagement

Indicators SD Mean Descriptive
Equivalent
Engagement on Science Lessons and Tasks 0.80 4.23 Very High
Science Learning Involvement 0.78 4.27 Very High
Science Effort and Preparation 0.83 4.20 Very High
Overall Mean 0.80 4.23 Very High

The level of SHS students’ science engagement yielded a mean of 4.23 with a descriptive equivalent of
Very High. This means that the level of SHS students’ science engagement is very much manifested. The
standard deviation of 0.80 suggests that responses are closely clustered near the mean. Moreover, SHS students
consistently demonstrate strong involvement, effort, and participation in science activities and learning tasks.

Additionally, this finding is consistent with the findings of Lin (2021) who reported that Taiwanese
senior high school students showed generally high levels of behavioral, cognitive, emotional, social, and agentic
engagement in science learning, and behavioral engagement is one of the strongest dimensions. In the same way,
Sevilla and Vico (2025) found high overall engagement for Grade 11 non-STEM students in Earth and Life
Science, noting that behavioral engagement was the highest across the dimensions.

Table 10
Level of Student-Teacher Relationship in terms of Satisfaction Among SHS Students

Items SD Mean Descriptive
Equivalent
I enjoy attending the class of this teacher. 0.76 4.45 Very High
| have a positive relationship with this teacher. 0.85 4.26 Very High
I would feel a sense of loss if this teacher were no longer 0.89 4.08 High
teaching me.
I am happy with my relationship with this teacher. 0.82 4.29 Very High
I like this teacher. 0.83 4.37 Very High
Category Mean 0.83 4.29 Very High

Overall, teacher—student relationship in terms of satisfaction yielded a mean of 4.29 with a descriptive
equivalent of Very High. The relatively low SD of 0.83 indicates that the that positive relational experiences are
consistently perceived across the cohort rather than being confined to a particular subgroup of learners. Overall,
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the findings imply that Senior High School students commonly experience strong satisfaction in their
relationships with teachers, characterized by enjoyment, personal regard, and a stable positive relational climate.
Hence, this aligns with Froiland et al. (2019), who found that positive teacher—student relationships
support students’ basic psychological needs for autonomy, competence, and relatedness, which in turn enhance
their happiness and well-being at school. Similarly, Bakadorova and Raufelder (2018) showed that warm
teacher—student relations in secondary school predict students’ need satisfaction in class over time, suggesting
that consistently supportive teachers help maintain positive engagement. In line with this, Jiang et al. (2022)
reported that positive teacher—student relationships increase behavioral engagement and school satisfaction.

Table 11
Level of Student-Teacher Relationship in terms of Conflict
Items SD Mean Descriptive
Equivalent
| feel more frustrated with this teacher in this class than 0.89 212 Low
with my other teachers.
I prefer not to be taught by this teacher again next year. 0.83 2.05 Low
I sometimes feel less stressed when this teacher is 0.91 2.18 Low
absent.
| believe | can enjoy the class more when it is handled 0.87 2.09 Low
by another teacher.
I often feel tension or misunderstandings when 0.86 2.07 Low

interacting with this teacher.

Category Mean 0.87 2.10 Low

The category mean for teacher—student relationship in terms of conflict is 2.10, with a descriptive
equivalent of Low. The relatively low SD of 0.87 suggests that positive relational experiences are uniformly
perceived across the cohort, rather than limited to a specific subgroup of learners. This suggest that while most
students experience low levels of conflict, some still report higher levels of frustration and tension in their
interactions with teachers. This highlights the need for continued efforts to strengthen positive teacher—student
relationships.

This pattern is in line with the longitudinal work of Saxer et al. (2025), who reported that while average
levels of teacher-student conflict were low on average, conflict served as an important source of stress that was
predictive of later physical complaints and social problems among secondary school students. Likewise,
Longobardi et al. (2016) demonstrated that increases in perceived conflict with teachers were predictive of
increases in conduct problems and hyperactivity, illustrating that even relatively infrequent conflict can have
significant negative consequences for students’ adjustment. Roorda et al. (2011), meanwhile, pushed back on
the notion that positive relationships can carry a stronger influence than conflictual ones by highlighting that this
negative aspect of the relationship with teachers is more strongly related to lesser engagement and achievement
than positive dimensions are to positive gains, making it imperative to keep conflict at low levels.

Table 12
Level of Science Engagement in terms of Instrumental Help
Items SD Mean Descriptive
Equivalent
I feel comfortable approaching this teacher when | have 0.84 4.19 High
personal concerns.
I share personal experiences with this teacher when | feel 0.92 4.02 High

comfortable.
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I will go to this teacher if | need help. 0.88 411 High
I will go to this teacher if | need someone to listen to me. 0.94 4.03 High
I depend on this teacher for advice. 0.94 4.02 High

Category Mean 0.90 4.07 High

This indicator has a category mean of 4.07 with a descriptive equivalent of High, indicating that this
aspect of the teacher—student relationship is strongly felt among SHS students. The SD of 0.90 claims that the
data points are concentrated closely around the central value. This result suggests that students generally
perceive their teachers as approachable, supportive, and reliable sources of assistance and guidance for
academic and personal concerns. Similarly, Halladay et al. (2023) reported that students who perceived their
teachers as responsive to their emotional concerns were more likely to recognize mental health issues and seek
help within the school setting, highlighting the importance of approachable and supportive teachers in
promoting help-seeking behavior. Consistent with the present findings, the longitudinal study of Affuso et al.
(2022) demonstrated that teacher support positively predicted students’ academic self-efficacy and motivation
over time, which subsequently led to improved academic performance.

Table 13
Summary on the Level of Student-Teacher Relationship

Indicators SD Mean Descriptive
Equivalent
Satisfaction 0.83 4.29 Very High
Conflict *1.06 *3.90 Low
Instrumental Help 0.90 4.07 High
Overall Mean 0.93 4.09 High

*computed values resulted from reversed scoring

Overall, the level of teacher—student relationship among SHS students obtained a mean of 4.09 with a
descriptive equivalent of High, reflecting generally positive and supportive relationships. The standard deviation
of 0.93 suggests that responses were relatively consistent among the respondents. This result indicates that SHS
students experience a learning environment characterized by high satisfaction and instrumental support from
teachers, coupled with minimal conflict, which supports positive and effective teacher—student relationships.

This much repeated pattern was nearly identical to the three factor structure of satisfaction,
instrumental help and conflict recently confirmed in the Student Version of the Teacher-Student Relationship
Inventory (S-TSRI) by Ang, Ong and Li (2020) demonstrating that greater satisfaction and instrumental help,
but not conflict, were associated with greater school belonging and lower aggression, while conflict was
associated with more behavioral problems. In a related study, Baafi (2020) showed that teachers who had
relatively low conflict and high professional closeness with students had better learning outcomes because
students were more behaviorally and instructionally engaged in class
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Table 14
Significance of the Relationship between the Variables
Variables Correlated r-value p-value Remarks
Culturally Responsive Classroom 0.667 <0.001 Significant

Climate and Science Engagement

Culturally Responsive Classroom 0.626 <0.001 Significant
Climate and Student-Teacher

Relationship

Student-Teacher Relationship and 0.674 <0.001 Significant

Science Engagement

All null hypotheses were rejected, indicating significant relationships among the variables. Specifically,
culturally responsive classroom climate positively correlates with science engagement (p < 0.001). The
correlation coefficient of 0.667 shows a strong positive relationship, meaning that when the classroom climate
reflects and respects students’ cultural backgrounds, their participation, persistence, and enthusiasm in science
are also likely to increase.

In practice, this suggests that when teachers use examples, materials, and interaction styles that mirror
students’ cultures, learners may feel more valued and are more willing to ask questions, engage in experiments,
and sustain effort in challenging science tasks. In support, Dewi et al. (2025) note that culturally responsive
teaching in multicultural environments significantly enhances student engagement while culturally relevant
strategies actively increase participation. Similarly, Gay (2018) emphasizes that culturally responsive lessons
built on trust and acceptance of diversity foster inclusive education and promote both social and academic
engagement, underscoring the classroom impact of relationally grounded, culturally attuned pedagogy.

This study confirms and extends the theoretical propositions of Aniyichie et al. (2023) on Culturally
Responsive Self-Regulated Learning, demonstrating that culturally responsive classroom practices influence
student engagement both directly and indirectly through teacher—student relationships. Through integrating the
Culturally Responsive Teaching framework Gay and Ladson-Billings (1995) with Self-Determination Theory
Ryan and Deci (2000), the findings illustrate how culturally attuned practices fulfill students’ psychological
needs and foster caring, trust-based relationships with teachers.

Taken together, the three linkages form a coherent explanatory pattern: a culturally responsive
classroom climate directly enhances science engagement while simultaneously strengthening teacher—student
relationships, which further amplify engagement. These results confirm that culturally responsive practices and
positive relational dynamics function as mutually reinforcing mechanisms, creating a classroom environment
where students feel recognized, supported, and intrinsically motivated to participate actively in science learning.

Table 15 presents the regression results that served as the basis for testing the mediation hypothesis.
The findings indicate that all four necessary preconditions for mediation were satisfied. Specifically, the causal
variable significantly predicted the outcome variable and the mediator, the mediator significantly predicted the
outcome variable, and the direct effect of the causal variable on the outcome variable zero after controlling for
the mediator. As showed in the table, the results in step one confirmed that culturally responsive classroom
climate (independent variable) is a significant predictor of science engagement (B = 0.777, p < .001). Step 2
confirmed that culturally responsive classroom climate is a significant predictor of teacher-student relationship
(B = 0.609, p < .001). Also, the results in step 3 confirmed that teacher-student relationship is a significant
predictor of science engagement (B = 0.807, p < .001). Finally, step 4 reveals the combined influence of
culturally responsive classroom climate and teacher-student relationship on science engagement. The total R-
square of 0.553 indicates that 55.3 percent of the variance in science engagement is explained by the combined
effects of culturally responsive classroom climate and teacher-student relationship. Since the first three
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conditions were satisfied, indicating that all three paths are significant, an additional mediation analysis was
conducted to further evaluate the mediating role of the teacher—student relationship.

Table 15
Steps in Mediation Analysis
Independent Variable Culturally Responsive Classroom Climate Science
Dependent Variable Engagement
Mediating Variable Student-Teacher Relationship
Step 1. Path C (IV and DV)
Unstandardized Beta (B) 0.777
Standard Error (e) 0.048
p-value <.001
Step 2. Path B (IV and MV)
Unstandardized Beta (B) 0.609
Standard Error (e) 0.037
p-value <.001
Step 3. Path A (MV and DV)
Unstandardized Beta (B) 0.807
Standard Error (e) 0.056
p-value <.001

Step 4. Combined Influence of 1V and MV on DV
Teacher-Student Relationship

Unstandardized Beta (B) 0.381
Standard Error (e) 0.043
Standardized Beta 0.422
Part Correlation 0.329
Culturally Responsive Classroom Climate

Standardized Beta 0.403
Part Correlation 0.314
Total R-square 0.553

Moreover, the utilization of Medgraph involving Sobel Test presents analysis on the significance of
mediation effect of teacher-student relationship in the link of culturally responsive classroom climate and
science engagement. In addition to that, to determine whether the mediation is full or partial. As illustrated in
Figure 3, the direct effect of culturally responsive classroom climate on science engagement decreased from a
beta of 0.667 to 0.403 after incorporating the teacher—student relationship as a mediator in the model. Since the
direct effect remains significant, this indicates partial mediation. Kenny (2018) also explained that partial
mediation occurs when the path from the independent variable to the outcome variable is reduced but does not
reach zero. Therefore, the reduced beta value of 0.403, which is still above zero, confirms partial mediation.
Additionally, the Sobel z-test results show that the mediation effect in the model is statistically significant (z =
7.54788, p < 0.05).
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Type of mediation  Significant
Sobel z-value 754788 p= <0.000001
95% Symmetrical Confidence interval
Lower 0.22762
Higher 0.38731
Unstandardized indirect effect
a'l 0.30747
se 0.04074
Effective Size measures
REMeasures (Variance)
Total 0.667 0.445
Direct 0.403 0.008
Indirect: 0.264 0.346
Indirect to Total ratio 0396 0778
Independent Variable 0667 [] Dependent Variable

tally Resp Classroom Clif Science Engagement
(0.403*%) [c]

0674
0626 (2]
(0.422***) [b]

Mediating Variable

Go'to Variable Identific tion ST R e LT Go to Regressions

Figure 1. Sobel Test for the Significance of Mediation Effect

Additionally, the indirect effect size (B = 0.264) measures how much effect of culturally responsive
classroom climate on science engagement can be attributed to the indirect path through teacher-student
relationship (IV to MV to DV). The total effect (B = 0.667) is the summation of both the direct and indirect
effects of culturally responsive classroom climate on science engagement. The direct effect (B = 0.403) is the
size of the correlation between culturally responsive classroom climate (IV) and science engagement (DV) with
teacher-student relationship (MV) included in the regression.

The indirect to total ratio index has an R-square of 0.778, which means that 77.8 percent of the total
effect of culturally responsive classroom climate on science engagement goes through teacher-student
relationship. The other 22.2 percent of the total effect is either direct or mediated by other variables that are not
included in the model.

Thereupon, the findings suggest that teachers should actively integrate culturally responsive practices
with relationship-building to maximize student engagement in science. For example, a teacher might use
examples that reflect students’ cultural backgrounds while encouraging group discussions where every student’s
perspective is valued. By recognizing diverse viewpoints and providing guidance when students encounter
difficulties, teachers strengthen trust and support within the classroom. This relational foundation helps students
feel recognized, safe, and motivated, prompting them to participate actively in experiments, projects, and
collaborative problem-solving. When teachers combine culturally responsive strategies with strong teacher—
student relationships, they create a classroom environment where engagement grows and deepens,
demonstrating that relational dynamics directly translate inclusive practices into meaningful learning outcomes.

IV.  CONCLUSIONS
The study indicates that Senior High School students experience a strongly culturally responsive
classroom, show very high science engagement, and maintain generally positive teacher—student relationships.
Both classroom climate and teacher—student relationships significantly influence science engagement, with
teacher—student relationships partially mediating the effect of culturally responsive practices on student
engagement.

V. RECOMMENDATIONS

Based on the study’s findings, it is recommended that Senior High School students actively participate
in science and culturally grounded activities; teachers integrate culturally relevant contexts and foster positive
teacher—student relationships; school administrators provide sustained professional development and resources
to support inclusive science practices; DepEd officials embed relational and culturally responsive competencies
into policies and standards; and future researchers and scholars further test, refine, and validate the CR-SRL
model across diverse contexts to strengthen its theoretical and practical relevance.

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 266



COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Abacioglu, C., Epskamp, S., Fischer, A., & Volman, M. (2023). Effects of multicultural education on student
engagement in low- and hlgh -concentration classrooms: the mediating role of student relationships. Learning
Environments Research, 26, 951 - 975. https://doi.org/10.1007/510984-023-09462-0.

Abdalla, H., & Moussa, A. (2024). Culturally responsive teaching: Navigating models and implementing effective
strategies. Acta Pedagogia Asiana. https://doi.org/10.53623/apga.v3i2.432.

Acharya, K. (2020). Science teachers' philosophical thoughts in chemistry lessons: an epistemological reflection.
Research in Pedagogy, 10(2), 149-161. https://doi.org/10.5937/istrped2002149p

Adarlo, G., Leon, M., & Favis, A. (2022). Exploring students' attitudes toward science and course engagement as
predictors of science literacy. Journal of Systemics Cybernetics and Informatics, 20(4), 8-14.
https://doi.org/10.54808/jsci.20.04.8

Affuso, G., Zannone, A., Esposito, C., Pannone, M., Miranda, M., De Angelis, G., Aquilar, S., Dragone, M., &
Bacchini, D. (2022). The effects of teacher support, parental monitoring, motivation and self-efficacy on academic
performance over time. European Journal of Psychology of Education, 38, 1-23. https://doi.org/10.1007/s10212-021-
00594-6.

Aguayo, D., Herman, K., Debnam, K., McCree, N., Smith, L., & Reinke, W. (2024). Centering students' voices in the
exploration of in-classroom culturally responsive practices.. Journal of school psychology, 105, 101317 .
https://doi.org/10.1016/j.jsp.2024.101317.

Ahmed, S. K. (2024). The pillars of trustworthiness in qualitative research. Journal of Medicine,Surgery, and Public
Health, 2, 100051

Ang, R. P. (2005). Development and validation of the teacher-student relationship inventory using exploratory and
confirmatory ~ factor  analysis. The  Journal of  Experimental Education, 74(1), 55-73.
https://doi.org/10.3200/JEXE.74.1.55-74

Ang, R, Ong, S., & Li, X. (2020). Student Version of the Teacher—Student Relationship Inventory (S-TSRI):
Development, Validation and Invariance. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.01724.
Anyichie, A. C., Butler, D. L., Perry, N. E., & Nashon, S. M. (2023). Examining classroom contexts in support of
culturally diverse learners’ engagement: An integration of self-regulated learning and culturally responsive
pedagogical practices. Frontline Learning Research, 11(1), 1-39. https://doi.org/10.14786/flr.v11i1.1115

Anyichie, A., Butler, D., & Nashon, S. (2023). Exploring teacher practices for enhancing student engagement in
culturally diverse classrooms. Journal of Pedagogical Research. https://doi.org/10.33902/jpr.202322739

Aporbo, R. J. (2022). Cultural responsive teaching of language teachers in indigenous classrooms: A
phenomenological inquiry. International Journal of Research Publications, 94(1).
https://doi.org/10.47119/ijrp100941220222830.

Archambault, 1., Souza, S., Lamanque-Bélanger, C., Pascal, S., Pagani, L., & Dupéré, V. (2023). Low peer acceptance
and classroom engagement: the protective role of elementary school teacher-student relationships for immigrant-
background students. The Journal of Early Adolescence, 44(7), 934-953. https://doi.org/10.1177/02724316231212559
Ayllon, S., Alsina, A., & Colomer, I. (2019). Teachers’ involvement and students’ self-efficacy: Keys to achievement
in higher education. PLoS ONE, 14. https://doi.org/10.1371/journal.pone.0216865.

Baafi, R. (2020). TEACHER-STUDENT RELATIONSHIP AND STUDENT LEARNING OUTCOMES IN SENIOR
PUBLIC SECONDARY SCHOOLS IN  GHANA. European  Journal  of  Education  Studies.
https://doi.org/10.46827/ejes.v0i0.2869.

Baafi, R. (2020). TEACHER-STUDENT RELATIONSHIP AND STUDENT LEARNING OUTCOMES IN SENIOR
PUBLIC SECONDARY SCHOOLS IN  GHANA. European  Journal of  Education  Studies.
https://doi.org/10.46827/ejes.v0i0.2869.

Bae, C., & Lai, M. (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, 1128-1153.
https://doi.org/10.1037/edu0000410.

Bakadorova, O., & Raufelder, D. (2018). The essential role of the teacher-student relationship in students' need
satisfaction during adolescence. Journal of Applied Developmental Psychology.
https://doi.org/10.1016/j.appdev.2018.08.004.

Balfageeh, A., Mansour, N., & Forawi, S. (2022). Factors influencing students’ achievements in the content and
cognitive domains in timss 4th grade science and mathematics in the united arab emirates. Education Sciences, 12(9),
618. https://doi.org/10.3390/educscil2090618

Banks, L. M., Hunt, X., Kalua, K., Nindi, P., Zuurmond, M., & Shakespeare, T. (2022). “T might be lucky and go back
to school”: Factors affecting inclusion in education for children with disabilities in rural Malawi. African Journal of
Disability, 11(0), Article a981. https://doi.org/10.4102/ajod.v11i0.981

Baraquia, L. G. (2019). Students’ Science Engagement Scale (SSES): Developing the constructs to Measure Science
Engagement. PANAGDAIT Multidisciplinary Research Journal, 1(1), 99-110.

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 267


https://doi.org/10.5937/istrped2002149p
https://doi.org/10.54808/jsci.20.04.8
https://doi.org/10.1007/s10212-021-00594-6
https://doi.org/10.1007/s10212-021-00594-6
https://doi.org/10.1016/j.jsp.2024.101317
https://doi.org/10.3200/JEXE.74.1.55-74
https://doi.org/10.3389/fpsyg.2020.01724
https://doi.org/10.14786/flr.v11i1.1115
https://doi.org/10.33902/jpr.202322739
https://doi.org/10.47119/ijrp100941220222830
https://doi.org/10.1177/02724316231212559
https://doi.org/10.1371/journal.pone.0216865
https://doi.org/10.46827/ejes.v0i0.2869
https://doi.org/10.46827/ejes.v0i0.2869
https://doi.org/10.1037/edu0000410
https://doi.org/10.1016/j.appdev.2018.08.004
https://doi.org/10.3390/educsci12090618
https://doi.org/10.4102/ajod.v11i0.981

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Bardach, L., R6hl, S., Oczlon, S., Schumacher, A., Liftenegger, M., Lavelle-Hill, R., Schwarzenthal, M., & Zitzmann,
S. (2024). Cultural diversity climate in school: A meta-analytic review of its relationships with intergroup, academic,
and socioemotional outcomes.. Psychological bulletin, 150 12, 1397-1439 . https://doi.org/10.1037/bul0000454.
Berhanu, A. and Semela, T. (2025). Applying self-determination theory to understand student engagement and
achievement in ethiopian science and mathematics classrooms.. https://doi.org/10.21203/rs.3.rs-7234476/v1

Berlian, Z., & Huda, M. (2022). Reflecting Culturally Responsive and Communicative Teaching (CRCT) through
Partnership Commitment. Education Sciences. https://doi.org/10.3390/educsci12050295.

Boat, A., Holquist, S., & Redmond, N. (2024). Student-teacher developmental relationships: A mechanism through
which culturally responsive school environments promote positive outcomes for students of color. Psychology in the
Schools. https://doi.org/10.1002/pits.23340.

Bonilla, D. and Morales-Doyle, D. (2024). Toward pedagogias entrenzadas: Braiding critical and asset-based
pedagogies of sciences, languages, and cultural responsiveness. Journal of Research in Science Teaching, 62(1), 49-85.
https://doi.org/10.1002/tea.22007

Burns, E., Bergen, P., Leonard, A., & Amin, Y. (2022). Positive, complicated, distant, and negative: How different
teacher-student relationship profiles relate to students’ science motivation. Journal of Adolescence, 94(8), 1150-1162.
https://doi.org/10.1002/jad.12093

Cahyani, F. D., Fadhilawati, D., Aini, M. R., & Sari, H. P. (2024). Utilizing seesaw application to lift students’
speaking proficiency in senior high school. Jurnal Pendidikan : Riset Dan Konseptual, 8(2), 350.
https://doi.org/10.28926/riset_konseptual.v8i2.987

Cai, L. (2023). The impact of teacher-student relationships on academic engagement in chinese high schools. Journal
of Education Humanities and Social Sciences, 24, 242-248. https://doi.org/10.54097/z3rssn57

Calo, J. R., & De Vera, M. M. (2025). The quality of science education: Viewpoints of secondary school science
teachers. Journal of Research in Education and Pedagogy, 2(1), 95-109. https://doi.org/10.70232/jrep.v2i1.26

Candra, O., Rahmadani, A., Parulian, T., Oktaviandi, A., & Khairullah, R. (2024). Development of lectora inspire
interactive media for video-based basketball learning: Practical and effective. Journal of Sport Education (Jope), 6(1),
72. https://doi.org/10.31258/jope.6.1.72-85

Cayas, M., Lacia, R., & Abendafio, M. (2024). Classroom cultural diversity climate and students' intention to engage
in cultural events: a parallel multiple mediation analysis of attitude to multiculturality at school and cultural
competence as groundwork for culture and the arts confluence program. European Journal of Theoretical and Applied
Sciences, 2(5), 364-377. https://doi.org/10.59324/ejtas.2024.2(5).38

Cenabre, F. and Israel, G. (2023). Efficacy of strategic intervention material (sim) on the learning proficiency of grade
10 earth science students. International Journal of Research Publications, 125(1).
https://doi.org/10.47119/ijrp1001251520234965

Chung, E., Bottiani, J., Francis, M., & Bradshaw, C. (2025). Associations Between Culturally Responsive Teaching
Practices and Student—Teacher Connectedness: A Multi-Informant Examination. Psychology in the Schools, 62.
https://doi.org/10.1002/pits.70032.

Cobian, K., Hurtado, S., Romero, A., & Gutzwa, J. (2024). Enacting inclusive science: culturally responsive higher
education practices in science, technology, engineering, mathematics, and medicine (stemm). Plos One, 19(1),
€0293953. https://doi.org/10.1371/journal.pone.0293953

Darling Hammond, L., Flook, L., Cook Harvey, C., Barron, B., & Osher, D. (2020). Implications for educational
practice of the science of learning and development. Applied Developmental Science, 24(2), 97-140.
https://doi.org/10.1080/10888691.2018.1537791

Datu, J. and Buenconsejo, J. (2021). Academic engagement and achievement predict career adaptability. The Career
Development Quarterly, 69(1), 34-48. https://doi.org/10.1002/cdq.12247

Datu, J. and Noltemeyer, A. (2024). Sense of relatedness and science engagement among filipino high school students.
Psychology in the Schools, 61(8), 3410-3420. https://doi.org/10.1002/pits.23224

Datu, J., Yang, L., & Mateo, N. (2021). Are gritty students academically engaged in math and science?. School
Psychology, 36(3), 190-195. https://doi.org/10.1037/spq0000433

Davila, L. (2020). Multilingual Interactions and Learning in High School ESL Classrooms. TESOL Quarterly.
https://doi.org/10.1002/tesq.536.

Dewi, Y., Mustoip, S., Purwati, R., & Lestari, D. (2025). Culturally responsive teaching management in enhancing
student engagement in multicultural environment in elementary schools. ICONIC: Journal of Islamic Studies.
https://doi.org/10.59166/c0rggk04.

Dewi, Y., Mustoip, S., Purwati, R., & Lestari, D. (2025). CULTURALLY RESPONSIVE TEACHING
MANAGEMENT IN ENHANCING STUDENT ENGAGEMENT IN MULTICULTURAL ENVIRONMENT IN
ELEMENTARY SCHOOLS. ICONIC: Journal of Islamic Studies. https://doi.org/10.59166/c0rggk04.

Dove, E., Hennessy, K., Kirou-Mauro, A., Aitkens, L., Duncan, A., Agur, A., ... & Ho, E. (2023). Gross and applied
anatomy pedagogical approaches in occupational therapy education: a scoping review. Canadian Journal of
Occupational Therapy, 91(2), 136-148. https://doi.org/10.1177/00084174231197614.

El Omda, M. (2023). Standard deviation. In StatPearls Publishing. https://www.ncbi.nIm.nih.gov/books/NBK574574/

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 268


https://doi.org/10.1037/bul0000454
https://doi.org/10.21203/rs.3.rs-7234476/v1
https://doi.org/10.3390/educsci12050295
https://doi.org/10.1002/pits.23340
https://doi.org/10.1002/tea.22007
https://doi.org/10.1002/jad.12093
https://doi.org/10.54097/z3rssn57
https://doi.org/10.70232/jrep.v2i1.26
https://doi.org/10.59324/ejtas.2024.2(5).38
https://doi.org/10.47119/ijrp1001251520234965
https://doi.org/10.1002/pits.70032
https://doi.org/10.1371/journal.pone.0293953
https://doi.org/10.1080/10888691.2018.1537791
https://doi.org/10.1002/cdq.12247
https://doi.org/10.1002/pits.23224
https://doi.org/10.1037/spq0000433
https://doi.org/10.59166/c0rgqk04
https://www.ncbi.nlm.nih.gov/books/NBK574574/?utm_source=chatgpt.com

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Enerio, A. Jr. (2021). Factors and levels of student engagement in a state college: A mixed-methods study. Technium
Social Sciences Journal, 24 (1), 99-112. https://doi.org/10.47577/tssj.v24i1.4716

Esparrago-Kalidas, A. J. (2023). Challenges in Implementing a Culturally Sustaining Pedagogy in Indigenous Formal
Education. Journal of Indigenous Social Development, 13(3), 141-174. https://doi.org/10.55016/0js/jisd.v13i3.81550
Fallon, L., Veiga, M., Susilo, A., & Kilgus, S. (2022). Do teachers’ perceptions of high cultural responsiveness predict
better behavioral outcomes for students?. Behavioral Disorders, 48(2), 97-105.
https://doi.org/10.1177/01987429211067217

Fauzi, R. (2021). Strategi Pembelajaran untuk Meningkatkan Kemampuan Kognitif Siswa. Jurnal llmu Pendidikan,
9(3), 55-64.

Fernandez, A., Garcia-Carpintero, A., Morgado, B., & Aguilar, N. (2021). Methodological strategies of faculty
members:  moving toward inclusive pedagogy in higher education. Sustainability, 13(6), 3031.
https://doi.org/10.3390/su13063031

Fredricks, J., Wang, M., Linn, J., Hofkens, T., 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

Fuesting, M., Diekman, A., & Bautista, N. (2021). Integrating communal content into science lessons: an investigation
of the beliefs and attitudes of preservice teachers. School Science and Mathematics, 121(3), 154-163.
https://doi.org/10.1111/ssm.12457

Gay, G. (2002). Preparing for culturally responsive teaching. Journal of Teacher Education, 53(2), 106-116

Gay, G. (2018). Culturally Responsive Teaching: Theory, Research, and Practice. Third Edition. Multicultural
Education Series. Teachers College Press.

Gay, G. (2023). Culturally responsive teaching: Theory, research, and practice. Teachers College Press.

Gelling, L. (2015). Justice- being fair to research participants. Clinfield. Retrieved from https://clinfield.com/justice/
Gervacio, A.P. (2023). Teaching Science to 21st-Century Learners in the Philippines: Contextualizing Lessons to
Local Issues. Education and Industry Review.

Gimpaya, D. and Ligsanan, L. (2025). Culturally sustaining pedagogy in science classroom: a phenomenological study
of indigenous education in bataan. PEMJ, 41(4), 436-447. https://doi.org/10.70838/pemj.410401

Grover, K. S., Karanxha, Z., & Norton, M. S. (2020).The development and validation of the Classroom Diversity
Climate Scale (CDCS). Journal of Diversity in Higher Education, 13(1), 75-87. https://doi.org/10.1037/dhe0000100
Guo, Q., Samsudin, S., Yang, X., Gao, J., Ramlan, M., Abdullah, B., & Farizan, N. (2023). Relationship between
Perceived Teacher Support and Student Engagement in Physical Education: A Systematic Review. Sustainability.
https://doi.org/10.3390/su15076039.

Hall, M. (2023). Book review: evaluating and valuing in social research. American Journal of Evaluation, 45(1), 151-
154. https://doi.org/10.1177/10982140231186518

Halladay, J., Bennett, K., Weist, M., Boyle, M., Manion, I., Campo, M., & Georgiades, K. (2020). Teacher-student
relationships and mental health help seeking behaviors among elementary and secondary students in Ontario
Canada.. Journal of school psychology, 81, 1-10 . https://doi.org/10.1016/j.jsp.2020.05.003.

Hammond, Z. (2021). Culturally responsive teaching and the brain: How to use neuroscience to help students of color.
Corwin Press.

Hammond, Z., & Jackson, Y. (2021). Culturally responsive teaching and the brain Promoting authentic engagement
and rigor among culturally and linguistically diverse students. Corwin.

Hamre, B. K., & Pianta, R. C. (2024). Early teacher—child relationships and the trajectory of children’s school
outcomes through eighth grade. Child Development, 72(2), 625-638. https://doi.org/10.1111/1467-8624.00300

Hasan, N., Rana, R. U., Chowdhury, S., Dola, A. J, & Rony, M. K. K. (2021). Ethical considerations in
research. Journal of Nursing Research, Patient Safety and Practise (JNRPSP), 1(01), 1-4.

Hassan, M. (2024). Quantitative Research- Methods, Types and Analysis. Retrieved from
https://researchmethod.net/quantitative-research/

Havik, T., & Westergard, E. (2020). Do Teachers Matter? Students’ Perceptions of Classroom Interactions and Student
Engagement. Scandinavian Journal of Educational Research, 64, 488 - 507.
https://doi.org/10.1080/00313831.2019.1577754.

Herranz-Hernandez, P., Fernandez-Herndndez, J., & Segovia-Torres, L. (2023). Emotional metaphors for an inclusive
classroom climate. Environment and Social Psychology, 9(1). https://doi.org/10.54517/esp.v9i1.1945

Hill, Lai, K., Greenaway, P. & Ruth. (2024). Collaborative co-design to reimagine teaching practices in hybrid spaces.
https://open-publishing.org/publications/index.php/APUB/article/view/1362

Hoffman, J., Kinkel, T., & Huseby, M. (2025). Training learning assistants to employ inclusive pedagogy and teaching
tools in the classroom. Journal of Microbiology and Biology Education. https://doi.org/10.1128/jmbe.00106-25
Holgate, H. A. (2016). Development and initial validation of a culturally responsive classroom climate scale (Master’s
thesis, Purdue University). Purdue University. https://docs.lib.purdue.edu/open_access_theses/855

Huangfu, Q., Luo, S., Huang, W., He, Q., & Xia, Z. (2024). How does perceived social support influence students’
science academic outcomes? a cross-sectional study. European Journal of Education, 59(4).
https://doi.org/10.1111/ejed.12787

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 269


https://doi.org/10.47577/tssj.v24i1.4716
https://doi.org/10.55016/ojs/jisd.v13i3.81550
https://doi.org/10.1177/01987429211067217
https://doi.org/10.3390/su13063031
https://doi.org/10.1016/j.learninstruc.2016.01.009
https://doi.org/10.1111/ssm.12457
https://clinfield.com/justice/
https://doi.org/10.70838/pemj.410401
https://doi.org/10.3390/su15076039
https://doi.org/10.1016/j.jsp.2020.05.003
https://doi.org/10.1111/1467-8624.00300
https://doi.org/10.1080/00313831.2019.1577754
https://doi.org/10.54517/esp.v9i1.1945
https://doi.org/10.1128/jmbe.00106-25
https://doi.org/10.1111/ejed.12787

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Hulleman, C., & Harackiewicz, J. (2023). Promoting Interest and Performance in High School Science
Classes. Science, 326, 1410 - 1412. https://doi.org/10.1126/science.1177067.

Hurley, K. D., & Tenny, S. (2023). Mean, median, and mode. In StatPearls. StatPearls Publishing.
https://www.ncbi.nlm.nih.gov/books/NBK546702/

Huynh, T., Gray, K., Bauman, L., Hernandez, J., Seeley, L., & Scherr, R. (2022). Physics teachers integrating social
justice with science content., 249-254. https://doi.org/10.1119/perc.2022.pr.huynh

laluna, F., Civitillo, S., & Jugert, P. (2024). Culturally responsive teaching, teacher-student relationship and school
belongingness: A multi-informant study in ethnically diverse classrooms. Learning, Culture and Social Interaction.
https://doi.org/10.1016/j.1csi.2024.100839.

laluna, F., Civitillo, S., Schachner, M., & Jugert, P. (2023). Culturally responsive teaching self-efficacy and cultural
diversity climate are positively associated with the academic and psychological adjustment of immigrant and non-
immigrant students.. https://doi.org/10.31234/osf.io/6xcf4

laluna, F., Civitillo, S., Schachner, M., & Jugert, P. (2024). Culturally responsive teaching self-efficacy and cultural
diversity climate are positively associated with the academic and psychological adjustment of immigrant and
nonimmigrant students.. Cultural diversity & ethnic minority psychology. https://doi.org/10.1037/cdp0000697.

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, 667-692. https://doi.org/10.1002/sce.21570.

Jain, N. (2023). What is Quantitative Research Design? Definition, Types, Methods and Best Practices. Retrieved from
https://ideascale.com/blog/quantitative-research-
design/#:~:text=Quantitative%20research%20design%20is%20defined%20as%20a%20research,data%20to%20answer
%?20research%20questions%20and%20test%20hypotheses.

Jiang, X., Shi, D., Fang, L., & Ferraz, R. (2022). Teacher-student relationships and adolescents' school satisfaction:
Behavioural engagement as a mechanism of change.. The British journal of educational psychology.
https://doi.org/10.1111/bjep.12509.

Juuti, K., Lavonen, J., Salonen, V., Salmela-Aro, K., Schneider, B., & Krajcik, J. (2021). A Teacher—Researcher
Partnership for Professional Learning: Co-Designing Project-Based Learning Units to Increase Student Engagement in
Science Classes. Journal of Science Teacher Education, 32, 625 - 641.
https://doi.org/10.1080/1046560x.2021.1872207.

Kang, C. and Wu, J. (2022). A theoretical review on the role of positive emotional classroom rapport in preventing efl
students’ shame: a control-value theory perspective. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.977240

Kant, S. (2022). Two Stage Stratified Random Sampling — Clearly Explained. Towards Data Science. Retrieved from
https://towardsdatascience.com/two-stage-stratified-random-sampling-clearly-explained-59788b110a84

Khalfaoui, A., Garcia-Carrion, R., & Villardon-Gallego, L. (2020). A systematic review of the literature on aspects
affecting positive classroom climate in multicultural early childhood education. Early Childhood Education Journal,
49(1), 71-81. https://doi.org/10.1007/s10643-020-01054-4

Kit, P., Liem, G., & Chong, W. (2022). Teacher-student relationship and student engagement: the moderating role of
educational hope. Educational Psychology, 42, 1180 - 1197. https://doi.org/10.1080/01443410.2022.2108766.

Ko, H., Park, H., & Dongtaik, K. (2024). A study on the relationship between classroom climate and agentic classroom
engagement perceived by elementary school students. Korean Association for Learner-Centered Curriculum and
Instruction, 24(5), 441-454. https://doi.org/10.22251/jlcci.2024.24.5.441

Koirala, K. and Parajuli, K. (2022). Connecting cultural knowledge with western-based school science: experiences of
marginalized students. KMC Journal, 4(2), 149-166. https://doi.org/10.3126/kmcj.v4i2.47747

Kuanbayeva, B., Shazhdekeyeva, N., Zhusupkalieva, G., Mukhtarkyzy, K., & Abildinova, G. (2024). Investigating the
role of augmented reality in supporting collaborative learning in science education: a case study. International Journal
of Engineering Pedagogy (ljep), 14(1), 149-161. https://doi.org/10.3991/ijep.v14i1.42391

Kurup, R. (2025). Design and evaluation of an integrated science education strategy (ises) incorporating thematic
team-teaching, traditional practices, and collaborative pedagogies for primary science learning..
https://doi.org/10.21203/rs.3.rs-7729375/v1

Ladson-Billings, G. (1995). Toward a theory of culturally relevant pedagogy. American Educational Research Journal,
32(3), 465-491

Laluna, F., Civitillo, S., & Jugert, P. (2024). Culturally responsive teaching, teacher-student relationship and school
belongingness: A multi-informant study in ethnically diverse classrooms. Learning, Culture and Social Interaction.
https://doi.org/10.1016/j.1csi.2024.100839.

Lam, C. and Siew, N. (2024). Flipped classroom in science education: correlating student experience with attitudes.
Problems of Education in the 21st Century, 82(5), 672-686. https://doi.org/10.33225/pec/24.82.672

Lan, Q. (2024). Culturally Responsive Teaching Practices and Student Attitude Towards Learning the English
Language in China. International Journal of Education and Humanities. https://doi.org/10.54097/v70d9656.

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 270


https://doi.org/10.1126/science.1177067
https://www.ncbi.nlm.nih.gov/books/NBK546702/?utm_source=chatgpt.com
https://doi.org/10.1119/perc.2022.pr.huynh
https://doi.org/10.1016/j.lcsi.2024.100839
https://doi.org/10.1037/cdp0000697
https://doi.org/10.1002/sce.21570
https://doi.org/10.1111/bjep.12509
https://doi.org/10.1080/1046560x.2021.1872207
https://doi.org/10.3389/fpsyg.2022.977240
https://doi.org/10.1007/s10643-020-01054-4
https://doi.org/10.1080/01443410.2022.2108766
https://doi.org/10.22251/jlcci.2024.24.5.441
https://doi.org/10.3126/kmcj.v4i2.47747
https://doi.org/10.21203/rs.3.rs-7729375/v1
https://doi.org/10.1016/j.lcsi.2024.100839
https://doi.org/10.33225/pec/24.82.672
https://doi.org/10.54097/v70d9656

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

100.

110.

111.

112.

113.

114.

115.

116.

Langan, L., Frazer, K., Darley, A., Goodman, L., Browne, F., Fulfilled, P., ... & Redmond, C. (2024). Inclusive
pedagogy in online simulation-based learning in undergraduate nursing education: a scoping review. Journal of
Advanced Nursing, 81(2), 591-606. https://doi.org/10.1111/jan.16284

Latif, A., Bano, H., & Muhammad, N. (2025). Student engagement in classrooms: a study of cognitive and behavioral
engagement across different subject areas. Journal of Applied Linguistics and TESOL (JALT), 8(3), 70-77.
https://doi.org/10.63878/jalt907

Lay, Y. F. and Ng, K. T. (2021). A comparison of school climate with timss 2015 science achievement among south-
east and east asian  countries. Journal of Baltic Science  Education, 20(5), 790-810.
https://doi.org/10.33225/jbse/21.20.790

Lay, Y. F., & Rajoo, M. (2020). Affective factors contributing to Southeast Asian and East Asian eighth graders’
science achievement in TIMSS 2015. Problems of Education in the 21st Century, 78(6A), 1107-1125.
https://doi.org/10.33225/pec/20.78.1107

Lesnefsky, R., Elsner, J., Kirk, E., Yeldell, J., Ke, L., & Sadler, T. (2025). Exploring resources and reasoning practices
in socioscientific system modeling for justice-centered science education. Che—life Sciences Education, 24(1).
https://doi.org/10.1187/cbe.24-01-0017

Lim, K. and Sok, S. (2024). Health teachers’ ethical conflict experiences in the covid-19 situation: a qualitative content
analysis. Frontiers in Public Health, 11. https://doi.org/10.3389/fpubh.2023.1265589

Lin, T. (2021). Multi-dimensional explorations into the relationships between high school students’ science learning
self-efficacy and engagement. International Journal of Science Education, 43, 1193 - 1207.
https://doi.org/10.1080/09500693.2021.1904523.

Lin, T. (2021). Multi-dimensional explorations into the relationships between high school students’ science learning
self-efficacy and engagement. International Journal of Science Education, 43, 1193 - 1207.
https://doi.org/10.1080/09500693.2021.1904523.

Lingling, G. S. (2023). Correlation of engagement and study skills of junior high school students in science modular
instruction amidst pandemic of the public secondary schools in calbayog districts. GSC Advanced Research and
Reviews, 16(1), 082-110. https://doi.org/10.30574/gscarr.2023.16.1.0304

Liu, R., Wang, L., Koszalka, T., & Wan, K. (2022). Effects of immersive virtual reality classrooms on students'
academic achievement, motivation and cognitive load in science lessons. Journal of Computer Assisted Learning,
38(5), 1422-1433. https://doi.org/10.1111/jcal. 12688

Longobardi, C., Prino, L., Marengo, D., & Settanni, M. (2016). Student-Teacher Relationships As a Protective Factor
for School Adjustment during the Transition from Middle to High School. Frontiers in Psychology, 7.
https://doi.org/10.3389/fpsyg.2016.01988.

Lucas, T., & Villegas, A. M. (2013). Preparing linguistically responsive teachers: Laying the foundation in preservice
teacher education. Theory Into Practice, 52(2), 98-109. https://doi.org/10.1080/00405841.2013.770327

Luehmann, A., Zhang, Y., Boyle, H., Tulbert, E., Merliss, G., & Sullivan, K. (2023). Toward a justice-centered
ambitious teaching framework: shaping ambitious science teaching to be culturally sustaining and productive in a rural
context. Journal of Research in Science Teaching, 61(2), 319-357. https://doi.org/10.1002/tea.21917

Maala, B. M. (2023). Online Teaching In Physics Using Just-In-Time Teaching (Jitt), Academic Achievement, And
Conceptual Understanding Of Grade 9 Students. Zenodo(CERN European Organization for Nuclear Research).
https://doi.org/10.5281/zenodo.7943397

Maestrales, S., Dezendorf, R., Tang, X., Salmela-Aro, K., Bartz, K., Juuti, K., ... & Schneider, B. (2021). US and
Finnish high school science engagement during the covid-19 pandemic. International Journal of Psychology, 57(1),
73-86. https://doi.org/10.1002/ijop.12784

Marosi, N., Avraamidou, L., & Galani, L. (2021). Culturally relevant pedagogies in science education as a response to
global migration. SN Social Sciences, 1. https://doi.org/10.1007/s43545-021-00159-w.

Marquez, N. (2024). Science Skill-Based Activities for Senior High School Students. Journal of Contemporary
Educational Research. https://doi.org/10.26689/jcer.v8i12.9176.

Masicon, J. H., & Undang, C. C. (2025). Social Networking Usage and Student Motivation as Predictors of Student
Engagement in Science. EPRA International Journal of Multidisciplinary Research (IJMR), 11(2).
https://doi.org/10.36713/epra20204

McGinnis, T., Thompson, E., & Jefferson-Isaac, S. (2024). “Reimagining education for our dreamchasers”: Creating a
humanizing education space through culturally relevant teaching for latin(x) and black elementary students. Journal
for Multicultural Education, 18(4), 317-329. https://doi.org/10.1108/jme-07-2023-0056

Meldrum, C. A. (2022). Qualifications of the Research Staff. In Principles and Practice of Clinical Trials (pp. 123-
133). Cham: Springer International Publishing.

Membiela, P., Acosta, K., Yebra, M., & Gonzalez, A. (2023). Motivation to learn science, emotions in science classes,
and engagement towards science studies in Chilean and Spanish compulsory secondary education students. Science
Education. https://doi.org/10.1002/sce.21793.

Mitchell, B., & Co, M. J. (2023). Can gamification improve student engagement and learning? ASCILITE Publications,
498-503. https://doi.org/10.14742/apubs.2023.674

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 271


https://doi.org/10.1111/jan.16284
https://doi.org/10.63878/jalt907
https://doi.org/10.33225/pec/20.78.1107
https://doi.org/10.1187/cbe.24-01-0017
https://doi.org/10.3389/fpubh.2023.1265589
https://doi.org/10.1080/09500693.2021.1904523
https://doi.org/10.1080/09500693.2021.1904523
https://doi.org/10.1111/jcal.12688
https://doi.org/10.3389/fpsyg.2016.01988
https://doi.org/10.1080/00405841.2013.770327
https://doi.org/10.1002/tea.21917
https://doi.org/10.1002/ijop.12784
https://doi.org/10.1007/s43545-021-00159-w
https://doi.org/10.26689/jcer.v8i12.9176
https://doi.org/10.36713/epra20204
https://doi.org/10.1108/jme-07-2023-0056
https://doi.org/10.1002/sce.21793
https://doi.org/10.14742/apubs.2023.674

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

Mkimbili, S., & Kayima, F. (2022). Preparing secondary school science teachers for learner-centred teaching in
Tanzania’s teacher training colleges: Educators’ perceived challenges and perspectives. African Journal of Teacher
Education, 11(2), 80-100. https://doi.org/10.21083/ajote.v11i2.7011.

Mohamad, S. (2024). Learning environment and academic engagement in science of junior high school students.
International Journal of Research Publications, 141(1). https://doi.org/10.47119/ijrp1001411120246031

Mshayisa, V. and Basitere, M. (2021). Flipped laboratory classes: student performance and perceptions in
undergraduate food science and technology. Journal of Food Science Education, 20(4), 208-220.
https://doi.org/10.1111/1541-4329.12235

Mugizi, W., Otaka, R., & Rwothumio, J. (2023). Performance management and teacher effectiveness in primary
schools in bulaago coordinating centre, bulambuli district, uganda. Interdisciplinary Journal of Education, 6(2), 122-
140. https://doi.org/10.53449/ije.v6i2.282

Munniksma, A., Ziemes, J., & Jugert, P. (2021). Ethnic diversity and students’ social adjustment in dutch classrooms.
Journal of Youth and Adolescence, 51(1), 141-155. https://doi.org/10.1007/s10964-021-01507-y

National ~ Ethics  Advisory = Committee. (2021, April  27). Research  benefits and  harms.
https://neac.health.govt.nz/national-ethical-standards/part-two/8-research-benefits-and-harms/.

Olarte, J., Fetalvero, E., & Blancia, G. (2024). Consensus classroom climate inventory: scale development and
validation. Problems of Education in the 21st Century, 82(5), 708-722. https://doi.org/10.33225/pec/24.82.708
Organisation for Economic Co-operation and Development. (2019). PISA 2018 results (Volume I): What students
know and can do. OECD Publishing.

Othman, M., Cyril, N., Mangao, D., Thoe, N., Sinniah, D., & Rajoo, M. (2022). Southeast asian students’ perspective
in science and science education. Dinamika Jurnal Illmiah Pendidikan Dasar, 14(2), 91.
https://doi.org/10.30595/dinamika.v14i2.13303

Ozdemir, O., & Hastiirk, G. (2021).Examining the relationship between prospective preschool teachers’ self-efficacy
beliefs in science education and learning styles. Science Education International, 32(4), 292-301.
https://doi.org/10.33828/sei.v32.i4.3

Paizan, M., Benbow, A., & Titzmann, P. (2024). Relationship quality in student-teacher-dyads: Comparing student and
teacher determinants in  multicultural  classrooms. International  Journal of Intercultural Relations.
https://doi.org/10.1016/j.ijintrel.2024.102006.

Pan, X. and Chen, W. (2021). Modeling teacher supports toward self-directed language learning beyond the classroom:
technology acceptance and technological self-efficacy as mediators. Frontiers in Psychology, 12.
https://doi.org/10.3389/fpsyg.2021.751017

PASS Software. (2018). Tests of mediation effect using the Sobel test. Retrieved from
https://www.ncss.com/software/pass/sample-size-calculations-for-mediators

Patall, E., Pituch, K., Steingut, R., Vasquez, A., Yates, N., & Kennedy, A. (2019). Agency and high school science
students' motivation, engagement, and classroom support experiences. Journal of Applied Developmental Psychology.
https://doi.org/10.1016/j.appdev.2019.01.004.

Pedditzi, M., Nonnis, M., & Nicotra, E. (2021). Teacher satisfaction in relationships with students and parents and
burnout. Frontiers in Psychology, 12. https://doi.org/10.3389/fpsyg.2021.703130

Perera, K. D. R. L. J. (2021). Students’ perceptions of school related conditions impacting their motivation and
engagement in learning. Open Journal of Social Sciences, 9, 353-377. https://doi.org/10.4236/jss.2021.99025
Piamonte, D., & Acledan, M. (2025). Student Grit in Science and Student Engagement: The Mediating Effect of
Student Interest. International ~ Journal ~ of  Research  and Innovation  in  Social  Science.
https://doi.org/10.47772/ijriss.2025.908000020.

Pianta, R. C., Hamre, B. K., & Allen, J. P. (2022). Teacher-student relationships and engagement: Important outcomes
for youth. In The Handbook of Child and Adolescent Mental Health: Applications, Care, and Treatment. Academic
Press.

Pierson, A., Clark, D., & Brady, C. (2021). Scientific modeling and translanguaging: a multilingual and multimodal
approach to support science learning and engagement. Science Education, 105(4), 776-813.
https://doi.org/10.1002/sce.21622

Poling, D., Van Loan, C., Garwood, J., Zhang, S., & Riddle, D. (2022). A narrative review of school-based
interventions measuring dyadic-level teacher-student relationship quality. Educational Research Review.
https://doi.org/10.1016/j.edurev.2022.100459.

Prananto, K., Cahyadi, S., Lubis, F., & Hinduan, Z. (2025). Perceived teacher support and student engagement among
higher education students — a systematic literature review. BMC Psychology, 13. https://doi.org/10.1186/s40359-025-
02412-w.

Prasanna, G. (2025). Privacy preserving data sharing cloud-based healthcare systems. Interantional Journal of
Scientific Research in Engineering and Management, 09(01), 1-9. https://doi.org/10.55041/ijsrem40474

Quiblat, R. G., & Ubayubay, R. M. (2025). Teaching Styles and Students’ Engagement Among Junior High Schools in
Claveria Districts, Misamis Oriental. American Journal of Multidisciplinary Research and Innovation, 4(2), 1-17.
https://doi.org/10.54536/ajmri.v4i2.4350

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 272


https://doi.org/10.21083/ajote.v11i2.7011
https://doi.org/10.47119/ijrp1001411120246031
https://doi.org/10.1111/1541-4329.12235
https://doi.org/10.1007/s10964-021-01507-y
https://neac.health.govt.nz/national-ethical-standards/part-two/8-research-benefits-and-harms/
https://doi.org/10.33225/pec/24.82.708
https://doi.org/10.1016/j.ijintrel.2024.102006
https://doi.org/10.1016/j.appdev.2019.01.004
https://doi.org/10.4236/jss.2021.99025
https://doi.org/10.47772/ijriss.2025.908000020
https://doi.org/10.1016/j.edurev.2022.100459
https://doi.org/10.1186/s40359-025-02412-w
https://doi.org/10.1186/s40359-025-02412-w
https://doi.org/10.55041/ijsrem40474

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

140.

141.

142.

143.

144.

145.
146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Rahaman, N. (2024). The impact of culturally responsive teaching on student engagement in class 12 classrooms.
International Journal of Literacy and Education, 4(2), 142-145. https://doi.org/10.22271/27891607

Rahma, 1., Azizah, N., Sa’adah, P., & Putri, P. (2023). Evaluasi program pembelajaran berbasis proyek pada mata
pelajaran ipa di smp it at tagwa surabaya. Soko Guru Jurnal Ilmu Pendidikan, 3(3), 94-103.
https://doi.org/10.55606/sokoguru.v3i3.3034

Ramaswamy, M., Viswanathan, R., Kaniyarkuzhi, B. K., & Neeliyadath, S. (2023). A re-engagement model to
overcome the psychological distress of students. International Journal of Evaluation and Research in Education
(IJERE), 12(4), 1973. https://doi.org/10.11591/ijere.v12i4.24553

Ramirez, A., Jaber, J., Rosales, R., Conde-Felipe, M., Rodriguez, F., Sanchez, J., ... & Muniesa, A. (2023). Nurturing
a respectful connection: exploring the relationship between university educators and students in a spanish veterinary
faculty. Veterinary Sciences, 10(9), 538. https://doi.org/10.3390/vetsci10090538

Ranellucci, J., & Rosenberg, J. (2023). Students’ interest, engagement, and achievement in online high school science
courses. Educational Psychology, 44, 1 - 19. https://doi.org/10.1080/01443410.2023.2299703.
Froiland, J., Worrell, F., & Oh, H. (2019). Teacher—student relationships, psychological need satisfaction, and
happiness among diverse students. Psychology in the Schools. https://doi.org/10.1002/pits.22245.

RaoSoft, Inc. (2024). Sample size calculator. Retrieved from http://www.raosoft.com/samplesize.html

Reeve, J., Basarkod, G., Jang, H., Gargurevich, R., Jang, H., & Cheon, S. (2025). Specialized Purpose of Each Type of
Student Engagement: A Meta-Analysis. Educational Psychology Review, 37. https://doi.org/10.1007/s10648-025-
09989-z.

Reyes, A., De Carlo, C., & Moore, T. (2023). The role of teacher-student relationships in academic motivation: A
study of multicultural classrooms. Journal of Educational Psychology,12. https://doi.org/10.3389/fpsyg.2021.751017
Richards, H., Brown, A., & Forde, T. (2022). Addressing diversity in schools: Culturally responsive pedagogy.
Teaching Exceptional Children, 39 (3), 64-68.

Roorda, D., Chen, M., & Zee, M. (2023). Affective student-teacher relationships and students’ engagement: A cross-
cultural comparison of China and The Netherlands. In R. Maulana, M. Helms-Lorenz, & R. M. Klassen (Eds.),
Effective teaching around the world (pp. 20-21). Springer. https://doi.org/10.1007/978-3-031-31678-4_19

Roorda, D., Jak, S., Zee, M., Oort, F., & Koomen, H. (2017). Affective Teacher—Student Relationships and Students'
Engagement and Achievement: A Meta-Analytic Update and Test of the Mediating Role of Engagement. School
Psychology Review, 46, 239 - 261. https://doi.org/10.17105/spr-2017-0035.v46-3.

Roorda, D., Koomen, H., Spilt, J., & Oort, F. (2011). The influence of affective teacher—student relationships on
students’ school engagement and achievement. Review of Educational Research, 81(4), 493-529.
https://doi.org/10.3102/0034654311421793

Roorda, D., Koomen, H., Spilt, J., & Oort, F. (2011). The Influence of Affective Teacher—Student Relationships on
Students’ School Engagement and Achievement. Review of Educational Research, 81, 493 - 529.
https://doi.org/10.3102/0034654311421793.

Rupayana, D. D. (2010). Developing SAENS: Development and validation of a student academic engagement scale
(SAENS) (Order No. 3408149). ProQuest Dissertations Publishing. https://search.proquest.com/docview/578969865
Ruschenpdhler, L. (2024). A review of science teaching approaches for equity focusing on race, class, and religion
from the perspectives of freire's and arendt's theories of education. Science Education, 108(4), 1191-1221.
https://doi.org/10.1002/sce.21868

Ruzek, E. A., & Squires, E. (2023). Beyond the classroom: The impact of teacher support on students' science
engagement. Journal of Science Education and Technology. https://doi.org/10.3389/fpsyg.2021.751017

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social
development, and well-being. American Psychologist, 55(1), 68—78.

Saifuddin, T., & Matloob, F. (2025). Transforming Classrooms Through Collaboration: Enhancing Engagement and
Achievement in Secondary Science Education through Action Research.. Social Science Review Archives.
https://doi.org/10.70670/sra.v3i3.863.

Salkovskis, P. and Thwaites, R. (2021). Babcp journals, openness and transparency. Behavioural and Cognitive
Psychotherapy, 49(1), 1-2. https://doi.org/10.1017/s135246582000096x

Salter, D., Neelakandan, A., & Wuthrich, V. (2024). Anxiety and Teacher-Student Relationships in Secondary School:
A Systematic Literature Review. Child Psychiatry and Human Development, 56, 1870 - 1888.
https://doi.org/10.1007/s10578-024-01665-7.

Sawita, N., Nazurty, N., & Sulistiyo, U. (2024). A systematic review of cultural values in indonesian folklore:
preserving local wisdom through educational integration. PIJED, 3(2), 279-294.
https://doi.org/10.59175/pijed.v3i2.318

Saxer, K., Schnell, J., Mori, J., & Hascher, T. (2025). The Relationship Between Student Well-Being and Teacher—
Student and Student-Student Relationships: A Longitudinal Approach Among Secondary School Students in
Switzerland. Education Sciences. https://doi.org/10.3390/educsci15030384.

Schachner, M., Schwarzenthal, M., Moffitt, U., Civitillo, S., & Juang, L. (2021). Capturing a nuanced picture of
classroom cultural diversity climate: Multigroup and multilevel analyses among secondary school students in
Germany. Contemporary Educational Psychology, 101971. https://doi.org/10.1016/j.cedpsych.2021.101971.

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 273


https://doi.org/10.22271/27891607
https://doi.org/10.55606/sokoguru.v3i3.3034
https://doi.org/10.11591/ijere.v12i4.24553
https://doi.org/10.3390/vetsci10090538
https://doi.org/10.1002/pits.22245
http://www.raosoft.com/samplesize.html
https://doi.org/10.1007/s10648-025-09989-z
https://doi.org/10.1007/s10648-025-09989-z
https://doi.org/10.1007/978-3-031-31678-4_19
https://doi.org/10.17105/spr-2017-0035.v46-3
https://doi.org/10.3102/0034654311421793
https://doi.org/10.3102/0034654311421793
https://search.proquest.com/docview/578969865
https://doi.org/10.1002/sce.21868
https://doi.org/10.70670/sra.v3i3.863
https://doi.org/10.1007/s10578-024-01665-7
https://doi.org/10.59175/pijed.v3i2.318
https://doi.org/10.3390/educsci15030384
https://doi.org/10.1016/j.cedpsych.2021.101971

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

Schunk, D. H., & DiBenedetto, M. K. (2020). Motivation and social cognitive theory. Contemporary Educational
Psychology, 60, 101832. https://doi.org/10.1016/j.cedpsych.2019.101832

Schwarzenthal, M., Schachner, M., Juang, L., & Van De Vijver, F. (2020). Reaping the benefits of cultural diversity:
Classroom cultural diversity climate and students’ intercultural competence. European Journal of Social Psychology.
https://doi.org/10.1002/ejsp.2617.

Sebti, L. and Iqtadar, S. (2025). “i still want to challenge my special ed kids, but i don't know how!”: secondary
teachers' perceptions and practices of inclusive math and science education in the united states. Journal of Research in
Special Educational Needs, 25(4), 930-944. https://doi.org/10.1111/1471-3802.70021

Senina, D. J. B., & Manguilimotan, Y. B. (2025). The mediating effect of science interest on the relationship between
students’ engagement and attitudes toward science among Grade 10 students. EPRA International Journal of
Multidisciplinary Research (IJMR), 11(1), 249. https://doi.org/10.36713/epral9883

Sevilla, A., & Vico, C. (2025). THE ENGAGEMENT OF NON-STEM STUDENTS AND THEIR ACADEMIC
PERFORMANCE IN EARTH AND LIFE SCIENCE TOWARDS A PROPOSED ACTION PLAN. EPRA
International Journal of Multidisciplinary Research (IJMR). https://doi.org/10.36713/epra23098.

Shane-Simpson, C., Obeid, R., & Prescher, M. (2022). Multimedia characteristics, student relationships, and teaching
behaviors predict perceptions of an inclusive classroom across course delivery format. Teaching of Psychology, 51(3),
298-308. https://doi.org/10.1177/00986283221117621

Siegle, D. (2023). Educational Research Basics. Research Ethics and Informed Consent. University of Connecticut.
Retrieved from https://researchbasics.education.uconn.edu/ethics-and-informed-consent/

Singleton, C., Deverel-Rico, C., Penuel, W., Krumm, A., Allen, A., & Pazera, C. (2024). The role of equitable
classroom cultures for supporting interest in science. Journal of Research in Science Teaching, 61(5), 998-1031.
https://doi.org/10.1002/tea.21936

Singleton, C., Deverel-Rico, C., Penuel, W., Krumm, A., Allen, A., & Pazera, C. (2024). The role of equitable
classroom cultures for supporting interest in science. Journal of Research in Science Teaching.
https://doi.org/10.1002/tea.21936.

Skinner, E. A., & Pitzer, J. R. (2022). Development of the multidimensional concept of engagement: Conceptualizing
and measuring the role of student engagement in learning. Educational Psychologist. 5(3), 28-308.
https://doi.org/10.1177/00986283221117621

Soepudin, u., Budimansyah, D, Hidayat, M., & Abdul Somad, M. (2023).
Construction of measurement and investigation of the role of classroom climate on students” knowledge and attitudes
in the learning process. International Journal of Learning, Teaching and Educational Research, 22(11), 364-383.
https://doi.org/10.26803/ijlter.22.11.19

Song, L., Luo, R., & Zhan, Q. (2022). Toward the role of teacher caring and teacher-student rapport in predicting
english as a foreign language learners’ willingness to communicate in second language. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.874522

Sreedevi, K. V. (2022). Pearson correlation coefficient in statistics: A comprehensive guide. International Journal of
Statistics and Applied Mathematics, 7(4), 92-97. https://www.mathsjournal.com

Subramanian, L., & Mahmoud, M. A. (2020). A systematic review on students’ engagement in classroom: Indicators,
challenges and computational techniques. International Journal of Advanced Computer Science and Applications,
11(1),105-115 https://doi.org/10.14569/1JACSA.2020.0110113

Sukri, A., Rizka, M., Sakti, H., Lukitasari, M., & Purwanti, E. (2022). The effect of demographic factors on
environmental knowledge among university students. International Journal of Evaluation and Research in Education
(ljere), 11(4), 1845. https://doi.org/10.11591/ijere.v11i4.22514

Swarat, S., Ortony, A., & Revelle, W. (2022). Activity matters: Understanding student interest in school
science. Journal of Research in Science Teaching, 49, 515-537. https://doi.org/10.1002/tea.21010.

Tabat, G., & Daza, S. (2025). Lived Experiences of Technical-Vocational Students in Learning Science: Challenges
and Adaptation. Psychology and Education: A Multidisciplinary Journal. https://doi.org/10.70838/pem;j.370402.
Tabiolo, J. L., & Rogayan, D. V. (2024). Enhancing students’ science achievement through Jigsaw II strategy. Journal
of Science Learning, 3(1), 29-35. https://doi.org/10.17509/jsl.v3i1.17680

Tablatin, C. L. S., Casano, J. D. L., & Rodrigo, M. M. T. (2023). Using Minecraft to cultivate student interest in
STEM. Frontiers in Education, 8. https://doi.org/10.3389/feduc.2023.1127984

Tanas, J., Fulmer, G., Hansen, W., & Fulmer, C. (2025). Using the lenses of organizational culture and climate for
research on  science teacher  professional learning.  Science  Education, 109(4), 1114-1128.
https://doi.org/10.1002/sce.21954

Tardif-Grenier, K., Goulet, M., Archambault, I., & McAndrew, M. (2022). Elementary school teachers’ openness to
cultural  diversity and  professional  satisfaction. Journal of  Education,  204(1), 29-43.
https://doi.org/10.1177/00220574221101376

Thapaliya, P. and Luitel, B. (2024). Reflection-on-/in-/for-actions: deconstructing hegemonic pedagogical culture in
science education. Cultures of Science, 7(1), 64-76. https://doi.org/10.1177/20966083241241351

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 274


https://doi.org/10.1016/j.cedpsych.2019.101832
https://doi.org/10.1002/ejsp.2617
https://doi.org/10.1111/1471-3802.70021
https://doi.org/10.36713/epra19883
https://doi.org/10.36713/epra23098
https://doi.org/10.1177/00986283221117621
https://doi.org/10.1002/tea.21936
https://doi.org/10.1002/tea.21936
https://doi.org/10.1177/00986283221117621
https://doi.org/10.3389/fpsyg.2022.874522
https://www.mathsjournal.com/
https://doi.org/10.14569/IJACSA.2020.0110113
https://doi.org/10.11591/ijere.v11i4.22514
https://doi.org/10.1002/tea.21010
https://doi.org/10.70838/pemj.370402
https://doi.org/10.17509/jsl.v3i1.17680
https://doi.org/10.3389/feduc.2023.1127984
https://doi.org/10.1002/sce.21954
https://doi.org/10.1177/00220574221101376
https://doi.org/10.1177/20966083241241351

COGNIZANCE
JOURNAL

cognizancejournal.com
Joyce Lorraine A. Osim et al, Cognizance Journal of Multidisciplinary Studies, VVol.6, Issue.2, February 2026, pg. 255-275
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.503
Index Copernicus Value (ICV) = 92.57

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

Thornberg, R., Forsberg, C., Chiriac, E., & Bjereld, Y. (2020). Teacher—Student Relationship Quality and Student
Engagement: A Sequential Explanatory Mixed-Methods Study. Research Papers in Education, 37, 840 - 859.
https://doi.org/10.1080/02671522.2020.1864772.

Tovar-Galvez, J. (2023). Bringing cultural inclusion to the classroom through intercultural teaching practices for
science education (itpse) and guiding tools. Science Education, 107(5), 1101-1125. https://doi.org/10.1002/sce.21798
Twisk, J. W. R. (2024). Indirect effects in mediation analyses should not be tested for statistical significance. Journal
of Clinical Epidemiology, 171, 111393. https://doi.org/10.1016/j.jclinepi.2024.111393

Ulfa, J., Aldilla, E., Mufit, F., & Festiyed, F. (2023). The influence of implementing portfolio assessments in science
learning on student learning outcomes: a systematic review. Edufisika Jurnal Pendidikan Fisika, 8(3), 268-281.
https://doi.org/10.59052/edufisika.v8i3.28677

Umpara, N. U. (2024). Assessing the implementation of the MBHTE-BARMM science learning modules: Exploring
issues, challenges, and suggestions for policy development. SSRN. https://doi.org/10.2139/ssrn.4742501

Wachs, S., Valido, A., Espelage, D., Castellanos, M., Wettstein, A., & Bilz, L. (2023). The relation of classroom
climate to adolescents' countering hate speech via social skills: a positive youth development perspective. Journal of
Adolescence, 95(6), 1127-1139. https://doi.org/10.1002/jad.12180

Wallace, J., Howes, E., Funk, A., Krepski, S., Pincus, M., Sylvester, S., ... & Swift, S. (2022). Stories that teachers tell:
exploring culturally responsive science teaching. Education Sciences, 12(6), 401.
https://doi.org/10.3390/educsci12060401

Wang, Y., Jiang, G., Yao, Z., & Liu, L. (2024). The influence of teacher—student relationship on chinese high school
students' academic motivation for the ideological and political subject: the mediating role of academic emotions.
Frontiers in Psychology, 14. https://doi.org/10.3389/fpsyg.2023.1329439

Wen, X. (2022). Ethical review of teacher-student interaction in the perspective of smart education and exploration of
pathways., 90-98. https://doi.org/10.2991/978-2-494069-02-2_11

Wu, G., & Zhang, L. (2022). Longitudinal Associations between Teacher-Student Relationships and Prosocial
Behavior in Adolescence: The Mediating Role of Basic Need Satisfaction. International Journal of Environmental
Research and Public Health, 19. https://doi.org/10.3390/ijerph192214840.

Wylde, V., Rawindaran, N., Lawrence, J., Balasubramanian, R., Prakash, E., Jayal, A., ... & Platts, J. (2022).
Cybersecurity, data privacy and blockchain: A review. SN computer science, 3(2), 127.

Xie, F. and Derakhshan, A. (2021). A conceptual review of positive teacher interpersonal communication behaviors in
the instructional context. Frontiers in Psychology, 12. https://doi.org/10.3389/fpsyg.2021.708490

Xie, R. and Jiang, J. (2022). Creativity: the effectiveness of teacher—student conflict. International Journal of
Environmental Research and Public Health, 19(3), 1628. https://doi.org/10.3390/ijerph19031628

Yang, J., Deng, Y., & Wang, Y. (2023). Reciprocal associations among social-emotional competence, interpersonal
relationships and academic achievements in primary school. Behavioral Sciences, 13(11), 922.
https://doi.org/10.3390/bs13110922

Yunzal, A., Rallos, A., Nanud, M., Ondoy, M., Ares, J., & Picardal, M. (2024). Exploring Active Learning Strategies
in Science among Senior High School STEM Learners and Teachers. Science Education International.
https://doi.org/10.33828/sei.v35.i4.8.

Zhang, E., Hundley, C., Watson, Z., Farah, F., Bunnell, S., & Kristensen, T. (2023). Learning by doing: a multi-level
analysis of the impact of citizen science education. Science Education, 107(5), 1324-1351.
https://doi.org/10.1002/sce.21810

Zhao, J., Yang, K., & Ma, J. (2022). Optimization of sampling effort for different fishery groups in the yangtze river
estuary, china. Marine and Coastal Fisheries, 14(4). https://doi.org/10.1002/mcf2.10214

Zhou, D., Liu, S., Zhou, H., Liu, J., & Ma, Y. (2023). The association among teacher-student relationship, subjective
well-being, and academic achievement: evidence from chinese fourth graders and eighth graders. Frontiers in
Psychology, 14. https://doi.org/10.3389/fpsyg.2023.1097094

Zhou, X. (2021). Toward the positive consequences of teacher-student rapport for students' academic engagement in
the practical instruction classrooms. Frontiers in Psychology, 12. https://doi.org/10.3389/fpsyg.2021.759785

©2026, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 275


https://doi.org/10.1080/02671522.2020.1864772
https://doi.org/10.1002/sce.21798
https://doi.org/10.59052/edufisika.v8i3.28677
https://doi.org/10.2139/ssrn.4742501
https://doi.org/10.1002/jad.12180
https://doi.org/10.3390/educsci12060401
https://doi.org/10.3389/fpsyg.2023.1329439
https://doi.org/10.2991/978-2-494069-02-2_11
https://doi.org/10.3390/ijerph192214840
https://doi.org/10.3389/fpsyg.2021.708490
https://doi.org/10.3390/ijerph19031628
https://doi.org/10.3390/bs13110922
https://doi.org/10.33828/sei.v35.i4.8
https://doi.org/10.1002/sce.21810
https://doi.org/10.1002/mcf2.10214
https://doi.org/10.3389/fpsyg.2023.1097094
https://doi.org/10.3389/fpsyg.2021.759785

