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Abstract: How School Culture and Climate Mediated Student’s Mathematics Achievement:
a Path Analysis of PISA 2022 Indonesia Data. Indonesia’s declining mathematics performance in
PISA 2022 highlights the need to examine key educational factors affecting student achievement. In
the post-pandemic context, school culture and climate have become increasingly important in shaping
learning outcomes. This study investigates how these factors mediate the effects of teacher support,
gender, and socioeconomic and cultural status (ESCS) on students’ mathematics achievement.
Objectives: This study aims to: (1) examine the effects of teacher support, gender, and socioeconomic
and cultural status on school climate and culture indicators (bullying victimization, sense of belonging,
feeling safe, and school safety risks); (2) assess the influence of these indicators on students’
mathematics achievement; (3) analyze the direct effects of the independent variables on mathematics
achievement; and (4) evaluate the mediating role of school climate and culture in these relationships.
Methods: This quantitative study used cross-sectional data from the PISA 2022 Indonesia dataset,
comprising 12,491 students from 410 schools. Data were analyzed using a parallel multiple mediation
model with path analysis, employing Maximum Likelihood estimation and nonparametric bootstraping
with 1,000 replications. Findings: The results showed that all independent variables significantly
affected all four indicators of school culture and climate. Bullying victimization, lack of feeling safe,
and school safety risks had significant negative effects on math achievement, while a sense of school
belonging had a significant positive effect. Teacher support and gender had significant negative
effects on mathematics achievement, while socioeconomic and cultural status had significant positive
effects. All mediating variables significantly mediated the relationships between the independent
variables and math achievement. Conclusion: Interventions to improve math achievement should
not rely solely on direct teacher support, but also prioritize building a positive school climate by
strengthening students’ sense of belonging and reducing bullying as these are critical pathways
influencing academic success.
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 INTRODUCTION
Undang-undang Republik Indonesia

Nomor 20 Tahun 2003 (Law of the Republic of
Indonesia Number 20 of 2003) states that
education is a conscious and planned effort to
create a learning atmosphere and learning process

in which students actively develop their potential.
Education plays a key role in shaping quality
human resources and is a determining factor in a
country’s competitiveness. Schultz (1959),
through his theory of human capital, demonstrated
that investment in education correlates with
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increased productivity and economic growth. In
line with this, Vasilescu et al. (2010) emphasize
that quality education is a form of institutional
social responsibility and a strategic investment in
building the innovative skills needed to address
the challenges of an ever-evolving global society.

There are various parameters used by
international institutions in evaluating the condition
of education in a country (Paramesti et al., 2024).
One of the parameters used as the main reference
is the Program for International Student
Assessment (PISA). PISA is a global survey
organized by the Organization for Economic Co-
operation and Development (OECD) and aims
to measure the ability of 15-year-old students to
apply knowledge and skills in real life (OECD,
2023b). The PISA survey is conducted every
three years, with the main focus of assessment in
three areas, namely mathematics, reading, and
science. Based on the PISA 2022 results,
Indonesia ranked 70th in mathematics
achievement with an average score of 366. This
score is still far below the OECD average of 472
(OECD, 2023b). Compared to the 2018 PISA
results, Indonesia experienced a decrease in
average mathematics achievement, scoring 379
(OECD, 2023b). The decrease in the average
mathematics achievement score, which is also
below the OECD average, indicates that there
are serious challenges in improving the math
achievement of Indonesian students, which has
direct implications for the quality of education and
national competitiveness.

Various studies have shown that students’
mathematics achievement is influenced by internal
and external factors, including learning motivation,
school environmental conditions, and teaching
methods (Oktaviani et al., 2020; Salsabila &
Puspitasari, 2020). One external aspect that has
received increasing attention in the education
literature is school culture and climate. School
culture and climate refer to the overall atmosphere
of the school environment, including shared

norms, quality of relationships, safety, and
students’ psychological sense of belonging
(OECD, 2023a). These aspects define the
character of school life and influence both student
motivation and learning outcomes (Kutsyuruba
et al., 2015). In this study, school culture and
climate are operationalized through four
indicators from the 2022 PISA framework:
bullying victimization, sense of school belonging,
feeling of safety, and school safety risks. A positive
school culture and climate have been shown to
correlate with improved student academic
achievement (Berkowitz et al., 2017; Dulay &
Karadag, 2017; Yang et al., 2021).

In the Indonesian context, school climate
poses unique challenges. A recent national study
found that 19.9% of adolescents in Indonesia
reported being victims of bullying at school, with
risk factors including loneliness, substance use,
and gender (Yusuf et al., 2022). Socioeconomic
disparities also impact learning outcomes, as
students from lower ESCS backgrounds tend to
have reduced access to learning facilities and
supportive environments, contributing to a lower
achievement (Setiawan et al., 2024).

Prior studies have demonstrated that teacher
support and school safety are significant
predictors of student well-being and academic
success (Yang et al., 2021; Winnaar, 2020).
However, evidence across different cultural
contexts remains mixed. For example, while a
strong sense of belonging generally correlates
positively with achievement, some studies suggest
that in certain collectivist societies, an excessive
emphasis on group cohesion may diminish
academic motivation or onscure
underperformance (Gutiérrez & Tomás, 2019).
Similarly, while teacher support is broadly
beneficial, it may have varying effects depending
on how students perceive that support whether
as encouragement or as a signal of low
expectations (Nurmi, 2012). These complexities
highlight the need for mediation analysis, which
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allows researchers to investigate the indirect
pathways through which contextual factors like
teacher support influence academic outcomes
(Hayes, 2022; MacKinnon, 2015). This
approach has been used extensively in various
educational contexts, such as research by Tosto
et al. (2016) and Maxwell et al. (2017) which
identified indirect effects and clarified the
psychosocial processes that contribute to
students’ academic achievement.

Against this backdrop, the present study
examines how teacher support, gender, and
economic, social, and cultural status (ESCS)
influence Indonesian students’ mathematics
achievement in the PISA 2022 assessment,
through the mediating role of school culture and
climate. The model incorporates four key
mediating variables: sense of belonging, bullying
victimization, feeling of safety, and school safety
risk. By employing a parallel multiple mediation
model using path analysis, this study aims to
identify both the direct and indirect pathways
through which these factors shape students’
academic outcomes. The findings of this study
are expected to contribute to efforts to improve
the quality of national education through a more
comprehensive understanding of the role of the
school environment in supporting students’
academic success, particularly in mathematics.

 METHOD
Participants

This study used data from the PISA 2022
survey, which involved Indonesian students aged
15 years. The population consisted of 13,439
students from 410 schools. After applying listwise
deletion, 12,491 students (approximately 93%)
with complete responses were included in the
analysis. The sampling framework of PISA
employs a stratified sampling design to ensure
the representativeness of the Indonesian student
population (OECD, 2024).

Research Design and Procedures
This research is a quantitative study utilizing

secondary data from the PISA 2022 assessment,
accessed via the OECD database (https://
www.oecd.org/en/data/datasets/pisa-2022-
database/). PISA is an international triennial
survey that assesses the abilities of 15-year-old
students in applying knowledge and skills in real-
world contexts, with a primary focus on
mathematical literacy in 2022. Data cleaning was
performed using a listwise deletion approach,
excluding approximately 7% of students with
incomplete responses. Data imputation was not
conducted due to the complexity of plausible
values estimation and composite indices
employed in the PISA dataset.

Instrument
The first independent variable in this study

is teacher support, which refers to students’
perceptions of the extent to which they receive
academic assistance from their mathematics
teachers. This variable is represented by the
TEACHSUP index in the 2022 PISA data. The
scaling method used in the teacher support index
variable is Item Response Theory (IRT) (OECD,
2024). The items in the teacher support index
(e.g., “The teacher shows an interest in every
student’s learning.”, “The teacher gives extra help
when students need it.”) are found in question
ST270. A higher index score indicates a stronger
perception of academic support from teachers.

The second independent variable is gender,
which includes two response categories: category
1 for female students and category 2 for male
students. In this study, the gender variable was
recoded with 0 for female and 1 for male. In PISA
2022, the gender variable is found in questionnaire
item ST004Q01TA.

The third independent variable is economic,
social, and cultural status (ESCS), which is a
composite index developed by the OECD using
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IRT modeling based on three main components:
parents’ highest level of education (PARED),
parents’ highest employment status (HISEI), and
ownership of educational items at home
(HOMEPOS). This ESCS index has been
internationally standardized with a mean of 0 and
a standard deviation of 1.

The mediating variable in this study is school
climate and culture, which consists of four
separate variables: bullying (BULLIED), sense
of belonging (BELONG), feeling of safety
(FEELSAFE), and school safety risk
(SCHRISK). All these variables are formed as
composite indices using IRT and have been
standardized by the OECD. Students’ ratings of
how often they had a range of experiences at
school that are indicative of being bullied during
the past 12 months (e.g., “Other students left me
out of things on purpose.”, “Other students made
fun of me.”) are included in question ST038. The
sense of school belonging variable measures the
extent to which students feel they are part of the
school (e.g., “I feel like I belong at school.”, “I

feel lonely at school.”) as found in question
ST034. The feeling safe variable measures
students’ ratings of their agreement with four
statements about their perceived safety (e.g., “I
feel safe on my way to school.”, “I feel safe in my
classrooms at school.”) in question ST265.
Meanwhile, the school safety risk variable
contains students’ response indicating whether a
range of events indicative of safety risks at school
occurred during the past four weeks (e.g., “Our
school was vandalised.”, “I witnessed a fight on
school property in which someone got hurt.”) in
question ST266.

The dependent variable in this study is
students’ mathematics achievement, measured
using ten plausible values (PVs) from the PISA
2022 dataset. These values are the result of
multiple imputation developed using the IRT
approach to estimate students’ mathematics ability
(OECD, 2024). The relationship between the
research variables can be seen in Figure 1 and
further details regarding the research variables are
explained in Table 1.

Figure 1. Path diagram of research variables

Table 1. Variables used in this study

Role Variable Explanation Code 
Dependent Mathematics 

Achievement (𝑌) 
The arithmetic mean of the ten plausible 
values in math. 

PV1MATH-
PV10MATH 

Independent Teacher Support 
(𝑋1) 

An index represents how students 
perceive their teacher to support them in 
learning. 

TEACHSUP 

Independent 𝑋2 A (re-coded) dummy for students’ ST004D01T 
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𝑋1

learning. 
Independent Gender (𝑋2) A (re-coded) dummy for students’ 

gender: 0 = female; 1 = male. 
ST004D01T 

Independent ESCS (𝑋3) A standardized index representing 
students’ background that consists of 
parents’ higher education (HISEI), 
parents’ occupation (PARED), and 
house possession (HOMEPOS). 

ESCS 

Mediation Bullying 
Victimization 
(𝑀1) 

An index represents how often students 
experienced various indications of 
bullying in the school environment. 

BULLIED 

Mediation Sense of School 
Belonging (𝑀2)  

An index represents the extent to which 
students feel part of the school. 

BELONG 

Mediation Feeling Safe (𝑀3) 
 

An index that describes students' 
perception of safety in the school 
environment. 

FEELSAFE 

Mediation School Safety 
Risk (𝑀4) 

An index that measures events that 
reflect safety risks at school in the last 
four weeks. 

SCHRISK 
 

 

Data Analysis
Path analysis is a statistical method used to

examine direct and indirect relationships between
variables in a model (Mackinnon, 2015). In this
study, path analysis was used to test how teacher
support, gender, and socioeconomic status affect
students’ mathematics achievement, both directly
and through the mediating effects of school culture
and climate. In addition, path analysis was used
to determine the extent to which each factor
influences students’ mathematics achievement.
Parameter estimation in this study was conducted
using the Maximum Likelihood (ML) method.
Given the violations of normality and
homoskedasticity assumptions, non-parametric
bootstrapping with 1,000 replications was
employed to obtain robust standard errors and
confidence intervals. The analysis was conducted
using R software (R Core Team, 2023) with
RStudio interface, and utilizing various packages
such as lavaan (Rosseel, 2012), car (Fox &
Weisberg, 2018), MASS (Venables & Ripley,
2002), plyr (Wickham, 2011), dplyr (Wickham
et al., 2023), and ggplot2 (Wickham, 2016).

Data analysis was conducted in several
stages. The process began with descriptive
statistics to understand the distribution and central

tendency of each variable. Before estimating the
main mediation model, classical linear regression
assumptions such as normality, linearity,
homoscedasticity, multicollinearity, and
independence of errors, were tested through
residual plots, VIF values, and normality tests.
As some assumptions, particularly normality and
homogeneity of variance, were violated, a robust
estimation approach was adopted to ensure the
reliability of the results.

Subsequently, a parallel multiple mediation
model was specified and estimated using the sem()
function from the lavaan package in R (Rosseel,
2012). The model simultaneously tested 12
indirect paths and three direct paths to
mathematics achievement simultaneously.
Parameter estimation used the Maximum
Likelihood method with nonparametric
bootstrapping (1,000 replications) to compute
standard errors and confidence intervals. Model
fit was evaluated using , CFI, TLI, RMSEA,
and SRMR indices.

Figure 2 illustrates the correlation among
the research variables, where colors and numbers
represent the strength and direction of the
relationship. Overall, the correlation between
variables range from weak to moderate.
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Figure 2. Spearman correlation matrix between research variables

 RESULT AND DISCUSSION
This section presents the results of the

analysis and discusses the findings in relation to
the research objectives. The analysis begins with
descriptive statistics to provide an overview of
the variables used, then proceeds with path
analysis to test the direct effect, indirect effect,
and total effect between variables through
the mediating role of school culture and
climate.

Descriptive Statistics
To provide an overview of the data

characteristics, descriptive statistics were
calculated for all variables included in the analysis,
namely teacher support, gender, ESCS, bullying
victimization, sense of school belonging, feeling
of safety, school safety risk, and mathematics
achievement.  The mathematics achievement is
calculated by averaging the ten plausible values
in mathematics.

Table 2. Descriptive statistics

Variable Minimum Maximum Mean SD 
Teacher Support (𝑋1) -2.910 1.556 0.093 1.025 
Gender (𝑋2) 1.000 2.000 1.488 0.500 
ESCS (𝑋3) -6.346 3.475 -1.436 1.049 
Bullying Victimization (𝑀1) -1.228 4.694 -0.317 1.043 
Sense of School Belonging (𝑀2) -3.258 2.756 -0.112 0.762 
Feeling Safe (𝑀3) -2.789 1.125 -0.275 0.857 
School Safety Risk (𝑀4) -0.639 3.649 -0.328 0.689 
Mathematics Achievement (𝑌) 200.400 644.800 381.500 60.600 

Table 2 shows the descriptive statistics of
the variables used in the study. The mean
perceived teacher support of students was 0.093
with a standard deviation of 1.025, indicating a
rather neutral perception. Gender proportions

were almost equal with a mean value of 1.488.
ESCS had a mean value of -1.436, indicating
that the majority of students were below the mean
ESCS index. Bullying victimization, sense of
school belonging, feeling of safety, and school
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safety risk were each negative on average,
indicating students’ negative perceptions of school
culture and climate. Students’ mathematics
achievement scores were at an average of
381.500, with a range of scores between 200.400
and 644.800, reflecting a fairly wide variation in
achievement among respondents.

Formulation of Mediation Model
We developed the mediation model

presented as a path diagram in Figure 3.
Following Figure 3, the mediation models can be
stated in the five equations below.

𝜂1 = 𝛾11𝜉1 + 𝛾12𝜉2 + 𝛾13𝜉3 + 𝜁1 
𝜂2 = 𝛾21𝜉1 + 𝛾22𝜉2 + 𝛾23𝜉3 + 𝜁2 
𝜂3 = 𝛾31𝜉1 + 𝛾32𝜉2 + 𝛾33𝜉3 + 𝜁3 
𝜂4 = 𝛾41𝜉1 + 𝛾42𝜉2 + 𝛾43𝜉3 + 𝜁4

𝜂1 = 𝛾11𝜉1 + 𝛾12𝜉2 + 𝛾13𝜉3 + 𝜁1

𝜂2 = 𝛾21𝜉1 + 𝛾22𝜉2 + 𝛾23𝜉3 + 𝜁2

𝜂3 = 𝛾31𝜉1 + 𝛾32𝜉2 + 𝛾33𝜉3 + 𝜁3 
𝜂4 = 𝛾41𝜉1 + 𝛾42𝜉2 + 𝛾43𝜉3 + 𝜁4 

𝜂5 = 𝛽51𝜂1 + 𝛽52𝜂2 + 𝛽53𝜂3 + 𝛽54𝜂4 
+𝛾51𝜉1 + 𝛾52𝜉2 +  𝛾53𝜉3 + 𝜁5 

Figure 3. Path diagram of mediation model in greek notation

⎣
⎢
⎢
⎢
⎡
𝜂1

𝜂2

𝜂3

𝜂4

𝜂5⎦
⎥
⎥
⎥
⎤

=

⎣
⎢
⎢
⎢
⎡

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

𝛽51 𝛽52 𝛽53 𝛽54 0 0⎦
⎥
⎥
⎥
⎤

 

⎣
⎢
⎢
⎢
⎡
𝜂1

𝜂2

𝜂3

𝜂4

𝜂5⎦
⎥
⎥
⎥
⎤

 

+

⎣
⎢
⎢
⎢
⎡
𝛾11 𝛾12 𝛾13

𝛾21 𝛾22 𝛾23

𝛾31 𝛾32 𝛾33

𝛾41 𝛾42 𝛾43

𝛾51 𝛾52 𝛾53⎦
⎥
⎥
⎥
⎤

 ൥

𝜉1

𝜉2

𝜉3

൩ +

⎣
⎢
⎢
⎢
⎡
𝜁1

𝜁2

𝜁3

𝜁4

𝜁5⎦
⎥
⎥
⎥
⎤

   

or, in matrix notation,

where  are independent variables,
 are mediation variables, and

 are errors.

Model Identification and Estimation
The model identification process can be

done by comparing the number of parameters that
need to be estimated in the model with the
variance-covariance of the measured variables.
The number of estimated parameters is determined
by the elements in the variance-covariance matrix
and the model coefficient matrix. The number of
estimated parameters and the number of unique
elements is stated in Table 3.

Based on Table 3, the total number of
parameters estimated is 36. Meanwhile, the
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Table 3. Element of parameters in the model

Matrix Elements 
Number of 
Parameters 

𝚿 
𝚽 
𝚪 

 
𝚩 

𝜓11, 𝜓21, 𝜓22, 𝜓31, 𝜓32, 𝜓33, 𝜓41, 𝜓42, 𝜓43, 𝜓44, 𝜓55 
 Φ11 , Φ12, Φ13, Φ22, Φ23, Φ33  

𝛾11, 𝛾12 , 𝛾13, 𝛾21, 𝛾22, 𝛾23, 𝛾31, 𝛾32, 𝛾33, 
𝛾41, 𝛾42, 𝛾43, 𝛾51, 𝛾52, 𝛾53  

𝛽51, 𝛽52, 𝛽53, 𝛽54  

11 
6 

15 
 
4 

Total  36 

number of unique elements in the covariance
matrix for the eight observed variables  is

. For a model to be
estimated, it must be just-identified or over-
identified (Wang & Wang, 2020). Thus, the
number of parameters estimated is equal to the
number of unique elements, which is 36, indicating
that the model is identified as a just-identified
model. Therefore, the model has no degrees of
freedom ( ) and the  fit measure of the
model is equal to zero.

Before estimating, it is necessary to check
some classical assumptions. It was found that the
linearity and multicollinearity assumptions were
met for all five models. However, the normality

assumption is only met in the fifth model, while
the first, second, third, and fourth models do not
meet the assumption. The homogeneity asumption
was also not met in the first, fourth, and fifth model.
Thus, parametric inference cannot be conducted.

In this study, parameter estimation was
conducted using the Maximum Likelihood
method, which was then followed by
bootstrapping to estimate the standard errors. A
total of 1,000 bootstrap samples were used. The
entire procedure was implemented using the
lavaan package in R, and the results are presented
in Table 4. It is important to note that there are
four models analyzed, corresponding to equations
(1), (2), (3), (4), and (5) above.

Table 4. Results of the estimated parameters

Regression 
Coefficient 
Estimation 

SE 
Confidence 

Interval 
2.5% 97.5% 

Model 1     
Intercept 
Teacher Support → Bullying 
Gender → Bullying 
ESCS → Bullying 

-0.563 
-0.110 
0.199 
0.027 

0.032 
0.009 
0.019 
0.009 

-0.625 
-0.128 
0.162 
0.010 

-0.504 
-0.090 
0.237 
0.046 

Model 2     
Intercept 
Teacher Support → Sense of School Belonging 
Gender → Sense of School Belonging 
ESCS → Sense of School Belonging 

-0.179 
0.100 
0.078 
0.040 

0.023 
0.007 
0.013 
0.007 

-0.229 
0.087 
0.052 
0.027 

-0.134 
0.114 
0.105 
0.053 

Model 3     
Intercept 
Teacher Support → Feeling Safe 
Gender → Feeling Safe 
ESCS → Feeling Safe 

-0.505 
0.098 
0.198 
0.052 

0.026 
0.008 
0.015 
0.007 

-0.557 
0.083 
0.171 
0.037 

-0.458 
0.112 
0.228 
0.066 

Model 4     



1678 Jurnal Pendidikan Progresif, Vol. 15, No. 03, pp. 1670-1687, September 2025

Model 4     
Intercept 
Teacher Support → School Safety Risk 
Gender → School Safety Risk 
ESCS → School Safety Risk 

-0.556 
-0.045 
0.170 
0.014 

0.018 
0.007 
0.012 
0.005 

-0.590 
-0.058 
0.145 
0.004 

-0.517 
-0.031 
0.194 
0.026 

Model 5     
Intercept 
Bullying → Math Achievement 
Sense of School Belonging → Math 
Achievement 
Feeling Safe → Math Achievement 
School Safety Risk → Math Achievement 
Teacher Support → Math Achievement 
Gender → Math Achievement 
ESCS → Math Achievement 

413.509 
-1.158 
1.757 

-2.304 
-16.559 

-1.191 
-6.313 
20.034 

1.849 
0.539 
0.714 
0.626 
0.756 
0.502 
0.986 
0.521 

409.929 
-2.272 
0.330 

-3.615 
-18.037 

-2.207 
-8.224 
19.000 

417.041 
-0.087 
3.186 

-1.090 
-15.110 

-0.202 
-4.313 
21.021 

 

Effect of Teacher Support, Gender, and
ESCS on School Culture and Climate

Based on the Table 4, the results indicate
that for the first model, teacher support
( ), gender
( ), and ESCS
( ) have a
significant effect on bullying. Teacher support is
associated with a reduction in bullying
victimization scores, while ESCS is positively
associated with increased bullying victimization.

In the second model, teacher support
( ), gender
( ), and ESCS
( ) significantly
affect on students’ sense of school belonging.
Both teacher support and ESCS contribute
positively to the sense of school belonging.

For the third model, teacher support
( ), gender
( ), and ESCS
( ) have a
significant effect on students’ feeling of safety.
Both teacher support and ESCS are associated
with an increase in students’ perceived safety.

The fourth model is used to predict
students’ school safety risks. Based on Table 4,

teacher support
( ), gender
( ), and ESCS
( ) have a
significant effect on school safety risk. Teacher
support is associated with a decrease in school
safety risk, whereas ESCS is positively associated
with increased school safety risk.

Teacher support serves as a significant
protective factor in shaping school climate and
culture. Prior research has shown that teacher
support can reduce bullying behavior, enhancing
students’ sense of belonging to the school, and
strengthen students’ feelings of security. Estell &
Perdue (2013) stated that support from teachers
and peers foster a more positive school climate,
especially for students who experience bullying.
Furthermore, teacher support contributes to
students’ attachment to school, which may help
mitigate safety risks within the school environment
(Lenzi et al., 2017; Osher et al., 2012).

Gender has a significant influence on
students’ experiences in the context of school
culture and climate. This study found that male
students are more likely to engage in bullying than
female students, in line with the findings of Li et
al. (2020) and Afriani & Denisa (2021).
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However, a study by Pontes et al. (2018) shows
that in the United States, female students
experience are more frequently subjected to
bullying, both at school and electronically. In terms
of school belonging, Galliher et al. (2004) and
Mcneely et al. (2002) reported that male students
exhibit a stronger sense of belonging than female
students, although these findings contrast with the
those of Kuang et al. (2019) who found  the
opposite in some Asian countries. Interestingly,
male students in Indonesia say they face bullying
more, yet they feel belonging more—a pattern
studies on hegemonic masculinity note within
school peer groups. For example, r Horton’s
ethnographic research in Vietnam illustrates the
way boys may express aggression as as a means
of asserting status, while this same peer culture
cultivates a strong sense of identity and belonging
(Horton, 2019). Regarding feelings of safety,
Mcknight & Schubotz (2024) found that male
students report feeling safer in public spaces more
often than females, but Prusinski et al. (2019)
reported that more female students felt very safe
at school. In addition, Kim et al. (2020) stated
that female students are more likely to express
concern about school safety than their male
counterparts.

The socio-economic and cultural status of
students’ families significantly influences their
perceptions of school culture and climate. This
study shows that students from families with higher
ESCS tend to report a stronger sense of school
belonging, consistent with the findings of Bakchich
et al. (2024). Interestingly, students from higher
ESCS backgrounds report higher levels of
bullying victimization and perceived school risk,
which may reflect increased sensitivity to social
tensions in competitive educational settings. The
findings align with a Chinese study showing that
competitive school climates are associated with
increased bullying behaviors (Penghui & Mengfan,

2024). Regarding feelings of safety, Mijanovich
& Weitzman (2003) reported that adolescents
from families with higher socioeconomic status
tend to feel safer in school environment, although
Shumow & Lomax (2001) found that higher
socioeconomic status does not necessarily predict
greater perceived school safety from the
perspectives of students and parents.

Last, for the fifth model, all mediating
variables (bullying victimization, sense of school
belonging, feeling of safety, and school safety risk),
as well as independent variables (teacher
support, gender, and ESCS) have a significant
effect on students’ math achievement. Previous
studies found that a sense of belonging to the
school positively affects mathematics
achievement, in line with the findings of Antonelli-
Ponti et al. (2021) and Chang & Bangsri (2020).
In contrast, bullying negatively impacts the
mathematics achievement, consistent with the
research of Winnaar (2020), Ortega-Rodriguez
(2025), and Gimenez et al. (2024). Interestingly,
students’ feelings of safety at school are negatively
correlated with math achievement, as reported
by Wingard et al. (2020) and Katschnig &
Hastedt (2017). Putwain & Daly (2013) found
that students with low to moderate levels of test
anxiety and high levels of academic confidence
performed best. If feelings of security are
associated with low anxiety or pressure, then
students who feel too secure may lack the internal
pressure to achieve, resulting in suboptimal
performance. In this context, a little academic
pressure can be functional, while excessive
feelings of safety can weaken the drive to learn.
In addition, school safety risks are also negatively
associated with math achievement, supporting the
findings of Wardat et al. (2022) and Lopez (2019)
who emphasize the importance of creating a safe
school environment that supports students’
freedom to learn.
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Table 5. Direct effects

Effects Estimation SE 
Confidence Interval 
2.5% 97.5% 

Teacher Support → Mathematics Achievement -1.191 0.502 -2.207 -0.202 
Gender → Mathematics Achievement -6.313 0.986 -8.224 -4.313 
ESCS → Mathematics Achievement 20.034 0.521 19.000 21.021 
 

Table 6. Indirect effects of independent variables

Effects Estimation SE 
Confidence Interval 

2.5% 97.5% 
Teacher Support → 𝑴𝒊 → Mathematics Achievement 
Bullying (𝑀1) 
Sense of School Belonging (𝑀2) 
Feeling Safe (𝑀3) 
School Safety Risk (𝑀4) 

0.127 
0.176 

-0.227 
0.738 

0.060 
0.073 
0.064 
0.115 

0.009 
0.034 

-0.357 
0.525 

0.248 
0.318 

-0.104 
0.968 

Total Indirect Effect of Teacher Support 0.814 0.148 0.541 1.121 
Gender → 𝑴𝒊 → Mathematics Achievement 
Bullying (𝑀1) 
Sense of School Belonging (𝑀2) 
Feeling Safe (𝑀3) 
School Safety Risk (𝑀4) 

-0.230 
0.137 

-0.457 
-2.815 

0.109 
0.062 
0.132 
0.238 

-0.453 
0.027 

-0.722 
-3.277 

-0.019 
0.265 

-0.207 
-2.358 

Total Indirect Effect of Gender -3.366 0.281 -3.949 -2.823 
ESCS → 𝑴𝒊 → Mathematics Achievement 
Bullying (𝑀1) 
Sense of School Belonging (𝑀2) 
Feeling Safe (𝑀3) 
School Safety Risk (𝑀4) 

-0.032 
0.071 

-0.120 
-0.240 

0.019 
0.031 
0.038 
0.095 

-0.078 
0.013 

-0.199 
-0.434 

-0.002 
0.138 

-0.050 
-0.071 

Total Indirect Effect of ESCS -0.320 0.108 -0.545 -0.123 

Figure 4. Path diagram of parameter estimates for the mediation model
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Table 7. Total effect

Effects Estimation Confidence Interval 
2.5% 97.5% 

Teacher Support → Mathematics Achievement -0.376 -1.365 0.660 
Gender → Mathematics Achievement -9.679 -11.616 -7.721 
ESCS → Mathematics Achievement 19.714 18.658 20.745 
 

Direct, Indirect, and Total Effects of Teacher
Support on Mathematics Achievement

Based on Table 5,  it can be seen that the
direct effect of teacher support on student math
achievement has a confidence interval of [-2.207,
-0.202]. Therefore, at the 5% significance level,
it can be concluded that teacher support directly
influence students’ mathematics achievement. For
every one-unit increase in teacher support,
students’ mathematics achievement decreases by
1.191 units with gender and ESCS fixed with
school culture and climate being statistical
controls.

Based on Table 6, the total indirect effect
of teacher support is 0.814, which means that
students who receive teacher support had an
average math achievement of 0.814 units higher
than those who did not. The confidence interval
[0.541, 1.121] (not containing zero), indicating
significance at the 5% level. This effect was
significantly mediated by bullying victimization,
sense of school belonging, feeling of safety, and
school safety risk.

Based on Table 7, the estimated total effect
between the teacher support variable and
students’ mathematics achievement is -0.376 with
a confidence interval from -1.365 to 0.660, which
contains zero. Therefore, at the 5% significance
level, it can be concluded that the total effect of
teacher support does not significantly affect
students’ mathematics achievement.

This study found that teacher support was
directly negatively correlated with math
achievement, in line with the findings of Kogar
(2015) and Wong et al. (2018) suggesting that
higher teacher support may be provided to

students who experience difficulties in
mathematics. However, indirectly, teacher
support had a positive effect on math
achievement through an increased sense of
belonging and a positive school climate, as
reported by Chang & Bangsri (2020) and Chen
(2005). As stated by Roorda et al. (2011), the
quality of teacher-student relationships has a
significant influence on academic achievement,
especially if such relationships enhance student
engagement and comfort at school.

Direct, Indirect, and Total Effects of Gender
on Mathematics Achievement

The direct effect of gender on student
mathematics achievement has a confidence
interval of [-8.224, -4.313]. It can be concluded
that at 5% significance level, gender directly
affects mathematics achievement. The negative
estimated value means that female students have
high mathematics achievement than male students.

The total indirect effect of gender is -3.366,
which means that female students have an average
mathematics achievement of 3.366 units lower
than male students due to the influence of school
culture and climate. The confidence interval [-
3.949, -2.823], is significant at the 5% level. All
mediators were significant in this relationship.

The estimated total effect between the
gender variable and students’ mathematics
achievement is -9.679 with a confidence interval
from -11.616 to -7.721, which does not contain
zero. So at the 5% significance level, it can be
concluded that the total effect of the gender
variable significantly affects students’ mathematics
achievement.
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Gender affects students’ mathematics
achievement both directly and through the
mediation of school climate and culture. This
study shows that female students have higher
average math scores than male students,
supporting the findings of OECD (2023b). In
addition, Sari & Setiawan (2023) and Kogar
(2021) reported that gender significantly affects
students’ academic abilities, including in
mathematics.

Direct, Indirect, and Total Effects of ESCS
on Mathematics Achievement

The direct effect of ESCS on student
mathematics achievement has a confidence
interval of [19.000, 21.021]. Therefore, at the
5% significance level, it can be concluded that
ESCS directly influence students’ mathematics
achievement. For every one-unit increase in
ESCS, students’ math achievement increases by
20.034 units with teacher support and gender
held constant and school culture and climate
treated as statistical controls.

The total indirect effect of ESCS is -0.320,
indicating that students with higher ESCS had
0.320 units lower average mathematics
achievement. Confidence intervals [-0.545, -
0.123], are also significant. All four mediating
variables played a role in this effect.

The estimated total effect of the ESCS on
students’ mathematics achievement is 19.714,
with a confidence interval from 18.658 to 20.745,
where the interval does not contain zero. Thus,
ESCS significantly influences students’
mathematics achievement.

Students’ socio-economic and cultural
status significantly affect mathematics
achievement, both directly and through the
mediation of school culture and climate. This
study found that students with higher ESCS tend
to achieve better mathematics achievement,
consistent with the findings of Ortega-Rodriguez
(2025) and Setiawan et al. (2024) who
emphasized the role of adequate learning facilities

in supporting mathematics learning. In addition,
Berkowitz et al. (2017) showed that the quality
of school climate is a determining factor in the
relationship between students’ backgrounds and
their academic achievement.

Model Evaluation
In this study, model evaluation was

conducted by examining the coefficient of
determination ( ), CFI, TLI, RMSEA, and
SRMR. Based on the output of R software, the
value for this mediation model is 0.378, indicating
that about 37.8% of the variation in students’
mathematics achievement can be explained by
this mediation model, while the remaining 74.3%
is explained by variables outside the model.
According to Cohen et al. (2003), this coefficient
of determination falls into the strong effect
category, as it exceeds 0.26.

Practical Implications and  Limitations
This study recommends that efforts to

improve students’ mathematics achievement
should not rely solely on teacher pedagogical
training, but should also invest in programs that
foster students’ sense of belonging, such as
inclusive extracurricular activities or structured
peer mentoring (Allen et al., 2018). The negative
direct effect of teacher support suggests the
importance of targeted and differentiated
assistance, where teachers are trained to support
struggling students without creating stigma, while
also providing appropriate challenges for high-
achieving students. These findings highlight the
complexity of the relationship between student
characteristics, teacher support, and academic
outcomes and emphasize the need to address
both instructional and social factors within
schools.

This study has several limitations. First, the
use of cross-sectional data limits the ability to
analyze causal relationships over time. Second,
many variables in PISA 2022 that may influence
mathematics achievement were not included in
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the analysis. Third, although the instruments used
in PISA are internationally standardized, cultural
validity in the Indonesian context may influence
how students interpret and respond to
questionnaire items.

 CONCLUSION
This study reveals that teacher support,

gender, and socioeconomic status significantly
influence aspects of school culture and climate
namely, bullying victimization, sense of belonging,
feeling safety, and perceived school safety risk
which in turn influence students’ mathematics
achievement. These findings highlight the
importance of not only focusing on instructional
practices but also addressing the broader
psychosocial environment of schools to enhance
mathematics outcomes in Indonesia. The results
highlight the mediating role of school culture and
climate in shaping students’ academic
performance, emphasizing the need for
comprehensive learning support systems.

The findings practically suggest educational
interventions should prioritize fostering students’
sense of belonging along with reducing bullying,
rather than solely relying on teachers’ direct
academic support. For both struggling and high-
achieving students, differentiated support
strategies should be integrated into teacher
training programs. However, this study has certain
limitations. The use of cross-sectional data
restricts causal inferences, and the potential for
cultural bias in internationally standardized
instruments such as PISA may affect the
interpretation of responses in the Indonesian
context. Future research should consider
longitudinal designs and explore variables that are
contextually relevant to Indonesia.
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