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ARTICLE INFO ABSTRACT

Students’ beliefs—mental constructs that significantly influence
mathematical performance and behavior—can be effectively explored
through metaphors, which provide insight into their underlying perceptions.
This study aimed to investigate the metaphorical perceptions of fourth-grade
students regarding mathematical problem solving, utilizing a descriptive-
analytical research design. The statistical population consisted of fourth-
grade students in Shahrekord, with 184 boys and 177 girls selected through
random cluster sampling. A researcher-developed questionnaire was
employed, incorporating three released items from the TIMSS 2019
assessment. Each item was followed by an open-ended question prompting
students to express their views metaphorically. Data were analyzed using
both descriptive and inferential statistics. Analysis of the students’ responses
led to the identification of six metaphor categories: easy, enjoyable, requires
effort and high intelligence, practical, annoying, and difficult. For instance,
metaphors such as “travel” were categorized as enjoyable, reflecting positive
engagement, while metaphors like “climbing” or “dolphin” fell under the
requires effort and high intelligence category, suggesting perceptions of
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challenge and intellectual demand. Conversely, metaphors such as “falling
into a well” revealed negative beliefs and were classified as annoying.
Among all categories, difficult was the most frequently reported perception

across the problems. Furthermore, students who used negatively framed
metaphors generally demonstrated weaker performance. Chi-square analysis
indicated no significant differences between the metaphor categories used
by boys and girls. These findings offer valuable insights for educational
planners and mathematics educators aiming to improve engagement and
performance in mathematical problem solving.
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Extended Abstract

Introduction

The engagement of students in mathematics
is a complex issue, often hindered by their
self-belief and misconceptions about the
subject. Research has highlighted the
significance of “mathematical beliefs” - a
subtle yet influential factor in students'
learning experiences. These beliefs, far from
being transient, intensify over time, shaped
by various experiences. Hence, it is crucial
to address them from an early age. Since
mathematics is a staple in educational
curricula worldwide, the associated beliefs
are ingrained in students' minds from the
onset of their schooling and evolve as they
progress to higher grades.

The elementary school period is critical for
the formal formation of  beliefs,
underscoring the need for extensive research
during this phase. However, studies focusing
on the beliefs of Iranian elementary students
are scarce. Beliefs are continually molded
within the teaching and learning context,
particularly when students encounter
challenging problems. Recognizing the
importance of students' beliefs in this
process, this study seeks to uncover the
beliefs of fourth-grade students regarding
mathematics problems. This grade level was
selected due to the relative stability of beliefs
compared to earlier grades. Additionally, the
Trends in International Mathematics and
Science Study (TIMSS) targets this grade,
providing a rich source for exploring
students' beliefs and perceptions during
problem-solving. To navigate the subjective
nature of beliefs and the challenges of direct
questioning, especially among younger
students, this study employs “metaphors” as
a tool to unearth the deeper, often concealed
perceptions of students. The research aims to
decipher the metaphorical perceptions of
fourth-grade students, both male and female,
about mathematics problems, thereby
contributing to a better understanding of
their approach to the subject.

Research Question

What are the metaphorical perceptions of
fourth-grade male and female students about
mathematics problems?

Method

This study aimed to investigate the
metaphorical perceptions of fourth-grade
students about solving mathematical
problems, employing a descriptive -
analytical method. The research population
comprised fourth-grade students from
Shahrekord, with a sample of 361 students—
184 boys and 177 girls—selected via
random-cluster sampling. The research
instrument was a  researcher-made
questionnaire, which included three
problems from the released TIMSS 2019
problems. At the end of each problem, there
was a question pertaining to the students’
viewpoints. During the questionnaire
administration, students were asked to solve
the mathematics problems and express their
views on these problems through metaphors.
Initially, the responses to the questionnaire
were examined, and the metaphors provided
for all three mathematics problems were
categorized wusing qualitative content
analysis. To assess the reliability of the
study’s results, Holsti’s reliability formula
was applied, resulting in a reliability
coefficient of 0.84. Finally, the data were
analyzed using descriptive  statistics,
including frequency tables and percentages,
and inferential statistics, such as the chi-
square test, in SPSS-27 software.

Results

Upon analyzing the students’ metaphors and
their explanations, categories such as “easy,”
“enjoyable,” “requiring effort and high
intelligence,” “practical,” “annoying,” and
“difficult” were identified. These categories
reflect the diverse perspectives of the
students. For instance, some students
provided metaphors that fell into the
“enjoyable” category, indicating their
pleasure in solving mathematics problems.
Others offered metaphors categorized as
“requiring effort and high intelligence,”
suggesting that they view solving these
problems as necessitating both intelligence
and effort. Additionally, there were
metaphors that conveyed negative beliefs
and discomfort with the problems, which
were placed in the “annoying” category. The
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findings revealed that the “difficult”
category was more frequently mentioned
than others for each problem. Moreover,
students who associated with negatively
connoted categories generally exhibited
weaker problem-solving performance. The
chi-square test results showed a significant
difference between the metaphor categories
of girls and boys. The insights from this
study can be valuable for educational
planners and mathematics teachers.

Discussion and Conclusions

The relationship  between  students’
mathematical beliefs and their performance
is mutually influential. If negative and
incorrect views about mathematics become
entrenched, they can lead to adverse
outcomes. Moreover, altering these beliefs is
a slow and arduous process. Since
mathematics is a fundamental component of
various academic curricula and is applicable
in numerous other subjects, erroneous

beliefs about mathematics can hinder
individuals’ performance and progress.
Therefore, understanding these beliefs is
beneficial for educational planners and
mathematics teachers, aiding them in
adopting more suitable approaches to
instruction.

Keywords: beliefs, mathematical
problem solving, metaphor analysis, fourth-
grade students, student perceptions.
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