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ABSTRACT

Mathematics is one of the most important and somewhat challenging subjects for
students, and nowadays various multimedia methods, including vector graphics,
can be used in its teaching. The purpose of this research was to determine the
effect of vector graphics on the memorization and academic motivation of
students in mathematics. The research method was quasi-experimental. The
statistical population included all fifth-grade female students of the Qahavand
district in the academic year 2020-2021, which was 188. The statistical sample
consisted of 30 students (15 subjects in the experimental group and 15 in the
control group) who were selected from the female students of the fifth-grade
primary school through the available sampling method. The experimental group
was trained through Hlustrator software during 8 sessions, and the control group
received the usual training. The data collected by Harter's (1981) academic
motivation and memorization (researcher-made) questionnaires in mathematics.
The results showed that vector graphics training, had a positive and significant
effect on students’ memorization and academic motivation of students
mathematic. The results showed that teaching with the vector graphics has a
greater impact on the level of memorization and academic motivation of students
in mathematics compared to teaching in the usual way considering the
attractiveness of multimedia methods such as graphics for learners, it is suggested
that teachers use vector graphics in teaching mathematics.
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Extended Abstract

Introduction

A significant challenge teacher face in mathematics education is the low
motivation of students to learn the subject. Motivation is a key factor in
effective learning. When students are highly motivated, they tend to
demonstrate greater interest, curiosity, and diligence in their studies.
Increased motivation enables students to tackle learning challenges
more effectively and devote more time to studying and completing
schoolwork, leading to improved focus on course material and
enhanced learning outcomes (Schrader et al.,, 2018). Multimedia
education, with its diverse capabilities, allows students to engage with
complex subjects like mathematics in a more concrete and tangible way.
In the vector graphics teaching method, students can dynamically grasp
concepts such as addition, subtraction, multiplication, and the
intersections of points and lines. This approach fosters a more intuitive
understanding of these mathematical operations, which helps cultivate
deeper comprehension and mathematical intuition (Zulnaidi et al.,
2020). Given the evolution of various multimedia tools and their
interactive content, along with the limitations of traditional educational
methods in motivating students, the use of these tools is increasingly
justified. Furthermore, these practical tools significantly assist teachers
in delivering content and enhancing both the motivation and quality of
learning. Given the importance of multimedia tools in improving
mathematics education, this study aims to investigate the effectiveness
of the vector graphics method in enhancing both memorization and
motivation among elementary students in mathematics lessons.

Research Question(s)

whether the vector graphics method is effective in enhancing both
memorization and motivation among elementary students in
mathematics?

Literature Review

The use of vector graphics to enhance the quality of learning is on the
rise; however, there is a lack of consistent research on the effects of this
tool, indicating the need for various studies in this area. Al-Haj Bedar
and Al-Shboul (2020) investigated the impact of an integrated approach
to science, technology, engineering, art, and mathematics on student
motivation. Their findings revealed that integrated education
effectively boosts student motivation. Similarly, Saravanakumar (2021)
studied the effects of multimedia teaching methods on academic
performance and mathematics learning. The results of this pilot study
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demonstrated that multimedia approaches are more effective than
traditional teaching methods in enhancing students' performance in
mathematics. Despite this, there is a noticeable gap in research
regarding the impact of wvector graphics on motivation and
memorization in mathematics. Addressing this gap could provide
valuable insights that help teachers enhance their mathematics
instruction, ultimately benefiting students. Therefore, it is essential to
investigate the effects of vector graphics on students' memorization and
academic motivation in mathematics.

Methodology

The current study utilized a quasi-experimental pre-test-post-test design
with a control group. The statistical population comprised 188 fifth-
grade female elementary school students in Qahavand during the
academic years 2019 to 2020. From this population, a sample of 30
students (15 in the experimental group and 15 in the control group) was
selected using convenience sampling. The experimental group
participated in vector graphics training using computer-aided
illustration software (Illustrator) over the course of 8 sessions, while the
control group received custom training. Both groups were given tests to
assess academic motivation and memorization of math lessons before
and after the training. Data were collected through an academic
motivation questionnaire and a researcher-developed test to evaluate
math memorization. Multivariate analysis of covariance (MNCOVA)
was utilized to analyze the data, and all analyses were conducted using
statistical software (SPSS, version 27).

Results

The analysis of covariance revealed significant differences in the mean
score of memorizations between the control and experimental groups.
This indicates that vector graphics education positively affects students'
memorization of mathematics, with an effect size of 28 percent, as
measured by eta squared. Additionally, the results showed significant
differences in the mean scores of academic motivations between the
control and experimental groups. This suggests that vector graphics
education also enhances academic motivation in mathematics, with an
effect size of 47 percent, according to eta squared.

Conclusion

The use of vector graphics in the classroom creates practical and
engaging learning situations, which can significantly enhance students'
motivation to learn. Vector graphic design employs relational features
such as alignment, ordering, and sizing to effectively highlight key
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information. This design process often involves resizing, moving
various objects, and potentially adding or removing elements. As a
result, teaching mathematics with vector graphics allows learners to
engage with the same educational content in diverse ways. By altering
colors, dimensions, and lines, students can achieve a deeper
understanding of the material and increase their motivation to learn.
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