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Abstract

This study investigated students’ misunderstandings about the concept of the surface of
geometric shapes. The study is a quantitative descriptive-correlational analysis in terms of its
applied purpose, survey implementation, and data analysis method. The statistical population
was 217 male students in the fourth grade of elementary schools in Azna city. According to the
Morgan, s table, the sample size is 180, but according to the interview section with students to
identify misunderstandings, 120 people were selected for the sample using cluster random
sampling. The measurement tool was a researcher-made test consisting of 7 questions.
Misunderstandings in the field of geometric shapes in mathematics were categorized into four
categories, and the test questions were designed to measure these misunderstandings based on
the four categories. Each question could examine more than one type of misunderstanding. The
statistical tests of correlation coefficient and Friedman ranking were used to analyze the
data.The results showed that students had misunderstandings in the following order: over-
attribution (over-attribution of a concept to a specific concept), over-generalization
(generalization of a correct and correct concept to another situation), limited conceptualization
(the root of the student's misunderstanding depends on not understanding the concept or
procedure), and incorrect translation (students make mistakes in translating symbols, tables,
words, or diagrams when answering questions). Investigating students' problems and
misunderstandings about learning and solving problems related to geometric shapes, It can be
used by elementary school teachers, textbook authors, and researchers.
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Extended Abstract

Introduction:

Students should be taught mathematics at an early age to foster creative thinking, logic, and
hard effort. However, many students still consider mathematics is difficult (Yusup, 2023).
According to Irawan & Wilujeng (2020), teaching mathematics seeks to increase students'
thinking abilities and cognition, change their behavior for the better, and allow them to create
works based on mathematical concepts. Mathematics is a scientific field that studies facts,
concepts, processes, and abstract ideas. Fujii (2020) describes research goals for mathematics
education as facts, concepts, principles, and abilities. Each idea and structure is organized in
a methodical fashion, so they always go from the most fundamental to the most complicated
concepts and structures. Students will learn advanced topics more effectively if they have a
firm understanding of the fundamental concepts. If students do not understand earlier
preconceptions, it may cause misunderstandings in future working (Radiusman, 2020).
Among the various branches of mathematics, geometry and its problems have always faced a

wider and wider range of misunderstandings and learning problems, and its learning occurs
only when it is combined with a deep understanding (Yaftian, N. & Safabakhsh Chekousari,
2019). In the elementary school, education is mostly in a way that increases students' visual
skills and encourages them to use intuition. As time passes and students' educational level
increases, they are expected to be equipped with logical arguments and prove various theorems.
The path to learning geometry is not smooth for most students and faces them with various
challenges. A large part of these problems manifest themselves in the subject of geometric
shapes. The difficulty of students in dealing with shape concepts, who tend to ignore the
definition due to the appearance of the shape, creates a major obstacle in the process of
geometric reasoning, and in order to face such contradictory situations, special training should
be considered for students in classrooms and by teachers. In fact, the process of forming the
concepts of shape area in students' minds is not formed by conventional geometry methods.
This study seeks to ask the question: What are the misunderstandings of fourth-grade male
students in the concept of the level of geometric shapes in mathematics in the city of Azna?

Goal:

The purpose of the study was to investigate the misunderstandings of fourth grade students
regarding the concept of the surface of geometric shapes in mathematics.

Method:

This research is an applied, descriptive-correlational, cross-sectional, and inductive research in
terms of its purpose, method, implementation time, and logic. The statistical population of
fourth-grade male students in Azna city in the academic year 2023-2024 was 217 people.
According to Morgan's table, we should have considered 180 people as a statistical sample.
However, considering the conditions and limitations that existed in this field and considering
the interview section with students to identify misunderstandings, 120 people were selected as
a sample using cluster random sampling. A researcher-made test was used to collect data. In
preparing and setting the researcher-made test, the researcher tried to obtain the required
information from the respondents by using questions that measure the level of
misunderstandings of geometric shapes in a desirable way. To determine the content validity
coefficient, 4 math teachers who were proficient in the subject were asked to evaluate each
item based on its general and partial factors based on a three-part spectrum of "necessary",
"useful", and "unnecessary". It should be noted that considering the number of experts, namely
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4 people, the acceptable level for the content validity index is 0.99. The results of the validity
study (CVR = 1) showed that all 7 designed questions are approved due to the content validity
index value higher than 0.99; therefore, all the designed questions are in line with the
researcher's goals in measuring the construct of understanding geometric shapes. Cronbach's
alpha method was used to examine the reliability of the collected data. The Cronbach's alpha
coefficients obtained were 0.81, which is considered desirable. SPSS version 27 statistical
software was used to analyze the research data.

Findings:

The cor%elation coefficient obtained in the relationship between student performance and
incorrect translation is -0.41, which is significant at the 0.95 level of confidence (P<0.05). Also,
the coefficient of determination obtained is equal to 0.17, which indicates that 17 percent of
the variance of the student performance variable is explained by incorrect translation. There is
a significant relationship between the student performance variable and limited
conceptualization at the 0.95 confidence level (r=-0.27, P<0.05). Also, the coefficient of
determination obtained is equal to 0.07, which indicates that 7 percent of the variance of the
student performance variable is explained by limited conceptualization. The correlation
coefficient between the student performance variable and the four misunderstandings is equal
to -0.91, which is significant at the 0.95 confidence level. Also, the coefficient of determination
obtained is equal to 0.83, which indicates that 83 percent of the variance of the student
performance variable is explained by misunderstandings. The most significant relationship
between misunderstanding and student performance is over-attribution. In fact, 35 percent of
the variance of performance is explained by over-attribution.

The results of Table 3, considering the value of the test statistic (72/70) and with 3 degrees of
freedom, show that the null hypothesis that the importance of the four misconceptions is equal
is rejected. In Table 4, the average rank and ranks related to each of the misconceptions of
fourth grade male students in the concept of geometric shapes level of mathematics lesson can
be seen.

As the results of Table 4 show, overattribution error is in first place with an average rank of
2.81, overgeneralization is in second place with an average rank of 2.74, limited
conceptualization is in third place with an average rank of 2.66, and finally, misunderstanding
and incorrect translation is in third place with an average rank of 1.79.

Conclusion:

Mathematics, both because of its nature and because of the misconceptions attributed to it, has
always been a source of misunderstanding for students. Teachers, who play a key role, must be
aware of these mathematical misconceptions and ensure that they do not persist for long. These
misconceptions create significant barriers to student performance. Teachers must take the
necessary preventive measures to reduce future misunderstandings. This approach will help
foster a community of healthier and happier students who enjoy mathematics as much as other
arts such as music and painting and who feel satisfied with solving problems correctly in their
daily lives. This can be achieved through conscious and targeted interventions designed to
strengthen students’ conceptual understanding. By shifting from a teacher-centered, procedural
learning model to a more conceptual approach, educators can better equip students with the
tools they need to overcome mathematical misconceptions
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