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The aim of this research was to examine the relationship between contextual factors
and the academic achievement of fourth-grade students, utilizing a mixed-methods
approach with Iranian TIMSS 2019 data. The research was applied in nature, and
methodologically, it followed a descriptive survey design. The statistical population
included all Iranian fourth-grade students, both boys and girls, who participated in
the TIMSS 2019 assessment. The sample consisted of 224 schools and a total of
6,010 fourth-grade students (boys and girls), with an average age of 10.2 years, who
took part in the TIMSS 2019 study. To collect the necessary data regarding students'
academic achievement in mathematics and science, TIMSS 2019 employed the
student achievement test booklets and associated questionnaires related to five
domains: curriculum, school, teacher, student, and parents. This included five test

Keywords booklets for mathematics and science and five background questionnaires. The data
Contextual factors, Academic analysis was conducted using correlation methods and multilevel regression,
achievement, Fourth-grade utilizing R software and the ImeR package. Reliability was assessed through
students, TIMSS 2019 Cronbach’s alpha coefficient. The results showed that the student-level, parent-

level, teacher-level, school-level, and curriculum-level variables had a significant
relationship with mathematics achievement, and these relationships varied at the
school (class) level (P < 0.01). Similarly, the student-level, parent-level, teacher-
level, school-level, and curriculum-level variables had a significant relationship
with science achievement, and these relationships also varied at the school (class)
level (P <0.01).
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EXTENDED ABSTRACT

INTRODUCTION

Academic achievement is a critical determinant of student development, influencing
not only their future careers but also societal progress (1). Particularly in the domains of
mathematics and science, performance in these subjects serves as a fundamental indicator
of educational success. Global assessments like the Trends in International Mathematics
and Science Study (TIMSS) offer valuable insights into the academic performance of
students worldwide and explore the contextual factors that contribute to their learning
outcomes (2). In Iran, where TIMSS has been implemented, understanding the relationship
between factors like home environment, teacher characteristics, and school resources has
become essential for informing educational policy (3).

Previous studies suggest that academic performance is influenced by a combination
of student-level, teacher-level, and school-level variables. Socioeconomic status, parental
involvement, and teacher quality are often cited as key factors (4). However, a
comprehensive study that includes all relevant contextual factors and their impact on
academic achievement requires a mixed-methods approach. This study uses Iranian TIMSS
2019 data to explore these relationships among fourth-grade students, focusing on how
different factors contribute to their performance in mathematics and science.

METHODS AND MATERIALS

The research follows a mixed-methods design, combining quantitative analysis of
TIMSS 2019 data with qualitative insights from interviews. The sample included 6010
fourth-grade students from 224 schools who participated in TIMSS 2019. Data was
collected through student achievement tests in mathematics and science, as well as
background questionnaires targeting five domains: curriculum, school, teacher, student,
and parents.

Quantitative data were analyzed using correlation methods and multilevel
regression, with the R software and ImeR package. Multilevel regression allowed for the
examination of both individual-level and contextual-level factors. Cronbach's alpha was
used to assess the reliability of the measurement tools. Qualitative data from interviews
were analyzed to add depth to the statistical findings.

FINDINGS

The results of the analysis revealed significant relationships between several
contextual factors and academic achievement in both mathematics and science.



Abbasi et al.

Study and Innovation in Education and Development, Vol. 4, [ssue 2: 2024

« Mathematics Achievement:

o

Student Level: Confidence in mathematics (r = 0.32) and interest in learning
mathematics (r = 0.18) were significantly correlated with better performance.
Age (r = -0.08) and negative feelings towards school (r = -0.08) were
negatively associated with achievement.

Parent Level: Home resources (r = 0.42) and early numeracy activities (r =
0.22) significantly correlated with higher mathematics scores. Parental
perception of education was weakly correlated (r = 0.08).

Teacher Level: Teacher gender showed a small positive correlation (r = 0.10),
with female teachers leading to higher mathematics scores. Limitations
Imposed by students on teachers also had an impact (r = 0.17).

School Level: Schools that emphasized academic success (r = 0.20) and
adhered to strict rules (r = 0.12) saw higher mathematics achievement.
Curriculum Level: Emphasis on mathematics education (r = 0.12) and
integration of math-related teaching (r = 0.09) were positively correlated with
student performance.

The final regression model for mathematics showed that approximately 33% of the

variance in scores could be explained by the school (class) level, with variables like student

confidence and school emphasis on success contributing significantly (p < 0.001).

« Science Achievement:

@)

Student Level: Confidence in science (r = 0.36) and interest in learning
science (r = 0.24) were positively correlated with higher science scores. Like
in mathematics, negative feelings towards school (r = -0.09) were negatively
correlated.

Parent Level: Home resources (r = 0.45) and early literacy activities (r = 0.21)
had strong positive relationships with science achievement.

Teacher Level: Teacher gender (r = 0.13) and teaching limitations (r = 0.16)
were important variables influencing science scores.

School Level: The emphasis on academic success (r = 0.21) and adherence to
rules (r = 0.13) at the school level positively impacted science scores.
Curriculum Level: An emphasis on science education (r = 0.15) and the
integration of science into the curriculum (r = 0.10) were correlated with better
science performance.
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For science, the regression model explained approximately 34% of the variance in
scores, with school and curriculum-level factors playing significant roles (p < 0.001).

DISCUSSION AND CONCLUSION

The aim of this study is to examine the relationship between student and parent
variables (Level 1), school, teacher, and class variables (Level 2), and curriculum variables
(Level 3) with the progress in mathematics and science based on TIMSS 2019 data. The
results showed a significant relationship between student and parent variables (Level 1),
school, teacher, and class variables (Level 2), and curriculum variables (Level 3) with
progress in mathematics and science, based on TIMSS 2019 data. These relationships
varied across different schools (classes). The findings of this study were consistent with
those of many domestic and international researchers (1-6, 8-18). In explaining the results,
it can be argued that with the advancement of science in all fields today, it is expected that
this progress will also extend to education, improving the performance of students,
teachers, and even families. Changing teaching and learning methods to align with
contemporary trends can encourage students to engage with greater motivation. Simply
put, year-end grades reflect student progress, with numerous factors influencing
improvement or decline. In schools, several factors such as lighting, classroom size,
temperature, ventilation, and classroom organization are essential for fostering student
motivation and enthusiasm for learning. Experienced teachers are more inclined to develop
their teaching and classroom management skills and spend more time evaluating student
assignments and classwork. Teachers with strong discipline and organizational skills can
create a better learning environment and help students achieve greater academic success.
Regarding parents, they can serve as role models for their children and enroll them in
specialized educational programs. Positive parent-child communication, empathy in
addressing issues, discussion about educational and social matters, and monitoring their
academic status contribute to the development of self-efficacy and increased confidence in
children, as well as greater motivation for future academic success. This, directly or
indirectly, serves as a key source for fostering proper academic and social adaptation. In
recent years, discussions have emerged about the influence of physical learning
environments on education, and initial steps have fortunately been taken in this regard.
However, more serious efforts are needed. In this context, the role of school principals and
teachers is more crucial than other factors, as they can make changes in the school
environment that cater to students' preferences and needs, helping them feel more satisfied
and fostering a greater attachment to the school setting. In conclusion, based on the
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research findings, it is recommended that the relevant authorities take the necessary steps
to improve the skills of teachers and principals, enhance school environments, and provide
training to parents to foster academic progress among students.
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