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Abstract

This research aims to identify the factors influencing students' mathematical performance and
employed a meta-synthesis method. The statistical population included valid scientific
articles, dissertations and doctoral theses related to the subject from the last fifteen years
(2010-2024) which were registered in specialized and scientific databases inside and outside
Iran. After several screening stages based on the indicators of title, abstract and content of the
research and criterion of the Critical Appraisal Skills Program (CASP), 42 sources were
selected purposefully. The conventional seven-step method in meta-synthesis research was
used for the qualitative analysis of the sources. The data were coded and analyzed and to
check the reliability of the study, the Kappa index was used and its value was calculated at
0.71. Results showed that various areas affect students' mathematical performance, and there
are connections between them. According to the findings, five main categories, 20 factors and
183 final codes were identified and extracted. The main categories affecting mathematical
performance include factors related to the student, society, family, educational issues and
traumatic issues, which include factors such as the student's background, values and attitudes,
interests and motivations, emotional and psychological factors, cognitive factors, learning,
abilities and skills. school, teacher, school staff and management, macro-social factors, family
background, parents’ behavior and home environment, facilities available at home,
educational activities, educational facilities, the educational system, student's disciplinary and
moral harms and traumatic conditions. These findings can be used by researchers, teachers
and those involved in education.
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Introduction

To improve students' mathematical performance, it is necessary to examine the factors
affecting student performance and determine why they do not achieve the desired results. On
the other hand, to find the causes and factors, a multifaceted approach is needed because
education is a social, political, and cultural phenomenon and is also affected by psychological
factors. Determining at which stage of learning and from what aspect the possible damage to
students' mathematical performance has occurred, is very important and also difficult, given
the involvement of various educational, philosophical, mathematical, and other fields in
education. Therefore, the field of effectiveness of teaching and learning is broad, and with the
advancement of science and its increasing pace, it is inevitable that identifying the factors
affecting academic performance, especially in mathematics, will become more complex.
Naturally, given that mathematics education researchers have a significant role in identifying,
introducing, measuring, and providing an analysis of the factors affecting students
mathematical performance, examining and extracting predetermined factors in research is the
first step that must be taken to identify the aforementioned factors. The present study aims to
integrate the factors affecting students’ mathematical performance that have been discussed in
previous studies while providing a comprehensive picture of these influencing factors and to
explain and clarify this area of mathematical education for those involved in the education
system. Also, the fragmentation and the gap that exist between the areas affecting
mathematical performance require more care and effort to protect the present study from these
shortcomings.

Research Method

The present qualitative research was conducted using the meta-synthesis method and aimed to
identify the factors affecting the mathematical performance of students in grades 1 to 12 by
collecting and reviewing the research background on this topic to analyze, interpret, and
combine these findings to extract the components affecting the mathematical performance of
students. For this purpose, Sandlowski and Barroso's (2006) seven-stage model was used.

A systematic review of reliable citation sources and information databases was conducted,
considering the keywords "student performance in mathematics," "progress in mathematics,"
"success in mathematics,” "factors of student failure and success in mathematics," and various
combinations of keywords. Among the studies published between 2010 and 2024, 43 sources
met the inclusion criteria for the present study. The CASP (Critical Appraisal Skills Program)
tool was used to assess the quality of the selected studies. After open coding, axial coding,
and selective coding, the codes extracted from the sources were analyzed using the
classification method and the categorization method to assess the level of agreement between
coders and the reliability of the analysis Kappa index was used, and its value was calculated
as 0.71, which indicates satisfactory reliability of this coding.

Findings

After a systematic review of the sources identified in the present study and the coding and text
analysis of these sources, 186 final codes were extracted, which were then categorized into 20
themes and 5 categories around the factors affecting students' mathematical performance. The
conceptual model of the aforementioned findings presented in Figure 1.
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Figure 1: Conceptual model of factors affecting students' mathematical performance

Discussion and Conclusion

Findings of present study identified five main influential categories, which include the student
himself, family, society, educational issues, and traumatic issues, under which several factors
have been defined. In many studies, the role of the student in mathematical performance has
been considered, and of course, the interesting point is the diversity in the classification of
influential factors related to the student. The importance of the student's actions and behavior
in improving his academic performance is obvious, but perhaps the aspect of the
aforementioned role-playing is unknown to many. Factors such as the student's background,
which is difficult and sometimes impossible to change, emotional and psychological factors
that refer to mental states and mental processes, attitudes and values that include the student's
beliefs and principles, interests and motivations, cognitive factors that express the student's
perceptions, the learning factor and its related sub-factors, as well as the factor related to the
student's ability and skill, each have implications that the research conducted has sought to
investigate.

The multitude of influential components examined by the researchers expresses the message
more clearly than before that a student can have poor performance in mathematics under the
influence of various personal, family, educational, social, etc., factors and needs to be
examined and supported separately. It is recommended that researchers use these findings to
conduct additional research This topic is more attractive to students in the field of
mathematics education, newcomers to this field, people who are looking for a research topic,
academic advisors, as well as non-academic audiences such as teachers and students, and
other educational stakeholders and specialists.
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Figure 2. Conceptual model of factors affecting students' mathematical performance
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