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Abstract

The purpose of this study was to present a model explaining the relationship between contextual factors and the academic
achievement of fourth-grade students using Iranian TIMSS 2019 data. The research methodology was applied in terms of
purpose and employed a sequential explanatory approach for data collection, incorporating qualitative content analysis and
a research synthesis method. The study population included experts from the National Center for International Studies of
TIMSS and PIRLS, experts from the Educational Research and Planning Center, and fourth-grade elementary school
teachers. Sampling was conducted through purposive sampling. Data collection tools included interviews with focus groups
comprising specialists, experts, and teachers. Data analysis was performed using focus group studies with teachers through
Atlas.ti software, employing "coding and categorization” techniques. The findings indicated that the essential components
for developing a model to explain the relationship between contextual factors and academic achievement ultimately led to
the extraction of 13 primary indicators and concepts with the highest impact of contextual factors on academic achievement,
and 10 primary indicators and concepts with the lowest impact, as assessed by experts. The Krippendorff’s alpha coefficient
for all codes was above 0.70, indicating a satisfactory status and sufficient coherence for explaining the relationship between
contextual factors in Iranian TIMSS 2019 data and academic achievement. Overall, the proposed components demonstrated
adequate validity and appropriate model fit. Ultimately, a total of 23 items could comprehensively and entirely explain the
variance of contextual factors in Iranian TIMSS 2019 data concerning academic achievement. Additionally, 8 of these
variables alone accounted for approximately 96.8% of the variance in these components. In conclusion, there is a significant
relationship between contextual factors and the academic achievement of fourth-grade students based on the mixed-methods
research using Iranian TIMSS 2019 data.

Keywords: Student, Parent, Teacher, School and Curriculum, Negative Emotion, Contextual Factors, Academic
Achievement, Iranian TIMSS Data
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Extended Abstract

Introduction

Education is a fundamental pillar in societal development, and academic achievement serves as a key indicator
of educational effectiveness. Over the years, extensive research has been conducted to explore factors
influencing students' academic success, with a particular emphasis on contextual elements such as family
background, school environment, teacher expertise, and curriculum quality (Simoes, 2022). One of the most
significant international assessments in this domain is the Trends in International Mathematics and Science
Study (TIMSS), which evaluates students' mathematical and scientific literacy across different countries (Seifi
et al., 2022).

Iranian students' performance in TIMSS assessments has consistently raised concerns, highlighting the need
for deeper investigations into the contextual factors affecting their academic outcomes. Studies indicate that
Iranian students perform relatively well in rote memorization but struggle with higher-order cognitive skills
such as problem-solving, data analysis, and scientific inquiry (Zelhendri, 2022). Additionally, international
research underscores the role of socio-economic status, parental education, and school resources in shaping
students’ academic trajectories (Pinheiro & Bates, 2023; Yaftian & Abbasi, 2024). Given these observations,
this study aims to present a model explaining the relationship between contextual factors and the academic
achievement of fourth-grade students in Iran, using TIMSS 2019 data. The model integrates multiple
dimensions, including parental influence, instructional quality, student engagement, and school infrastructure,
to provide a comprehensive understanding of academic performance determinants (Mersin et al., 2021). The
purpose of this study was to present a model explaining the relationship between contextual factors and the
academic achievement of fourth-grade students using Iranian TIMSS 2019 data.

Methods and Materials

This study employs a mixed-methods research design with a sequential explanatory approach. The research is
applied in nature and seeks to develop a practical model for understanding the relationship between contextual
factors and students' academic achievement.

The study population consists of experts from the National Center for International Studies of TIMSS and
PIRLS, specialists from the Educational Research and Planning Center, and fourth-grade elementary school
teachers. A purposive sampling method was employed to ensure the inclusion of individuals with significant
expertise in education policy, curriculum development, and classroom instruction.

Data collection was conducted through qualitative content analysis and focus group discussions with
specialists, experts, and teachers. The interviews were transcribed and analyzed using Atlas.ti software,
applying coding and categorization techniques. The first phase of the study involved identifying key factors
influencing student achievement through qualitative analysis, while the second phase employed Krippendorftf’s
alpha coefficient to ensure the reliability of the coding process. Structural equation modeling was used to
validate the proposed model.
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Findings

The analysis identified 23 key indicators that significantly explain the variance in academic achievement
among lranian fourth-grade students. Among these, 13 indicators had the highest impact on academic
performance, while 10 indicators had the lowest impact, as evaluated by experts.

The study found that contextual factors such as school infrastructure, teacher expertise, and parental
involvement play a crucial role in shaping students' academic performance. The Krippendorff’s alpha
coefficient for all codes exceeded 0.70, indicating a satisfactory level of coherence and reliability.

Results also revealed that a subset of eight factors accounted for approximately 96.8% of the variance in student
achievement, underscoring the pivotal role of these core elements. The final model demonstrated a strong fit
with the data, as indicated by model validation statistics, with CFI = 0.93, RMSEA = 0.04, and NFI = 0.94,
confirming the robustness of the proposed framework.

The findings suggest that integrating digital tools in teaching, using highly qualified teachers, enhancing
parental support, and improving school facilities can significantly boost academic performance. Notably,
students who had access to well-equipped libraries, laboratories, and digital learning resources performed
better than their peers in less resourceful environments.

Discussion and Conclusion

This study provides empirical evidence supporting the significant role of contextual factors in academic
achievement. The findings emphasize that a well-structured and supportive educational ecosystem, comprising
skilled teachers, engaged parents, and well-equipped schools, is essential for enhancing student learning
outcomes.

The study underscores the necessity of policy interventions aimed at improving educational infrastructure and
teacher training programs. Schools should prioritize the recruitment of specialized teachers in mathematics
and science, invest in digital learning tools, and provide ongoing professional development for educators.
Additionally, strategies to foster positive parental involvement, such as workshops and interactive educational
sessions, should be implemented to bridge the home-school gap.

Moreover, the study highlights the importance of addressing socio-emotional factors, such as students’
confidence, motivation, and classroom engagement. Creating an inclusive and stimulating learning
environment where students feel encouraged to explore, question, and innovate is vital for fostering higher-
order thinking skills.

In conclusion, the research confirms a significant and meaningful relationship between contextual factors and
academic achievement among Iranian fourth-grade students. The developed model serves as a valuable tool
for policymakers and educators to design evidence-based interventions that can enhance learning experiences
and academic success. Future research should explore the longitudinal impact of these contextual factors across
different grade levels and educational settings to further refine the proposed model.
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