Tech. Edu. J. 18(4): 875-884, Autumn 2024

e I Technology of Education Journal
L (TEJ)

TEJ Homepage: jte.sru.ac.ir

SRTTU

ORIGINAL RESEARCH PAPER

Investigating the Effect of Vector Drawing on Students' Learning, Engagement in
Mathematics
SH. Fazli*, S. R. Emadi™

1 Department of Educational Sciences, Faculty of Humanities, Bu-Ali Sina University, Hamadan, Iran
2 Department of Educational Sciences, Faculty of Humanities, Shahid Rajaee Teacher Training University, Tehran, I. R.
Iran

ABSTRACT

EEL I REN TR ST Mathematics is one of the basic skills that is considered as as one of
Received: 16 March 2024 the important and fundamental subjects during education, and a significant number of students
Reviewed: 04 May 2024 face challenges in this subject. The teaching and learning of mathematics is not only limited to
Revised: 25 June 2024 transferring concepts and definitions to students, but the math program is responsible for
Accepted: 23 August 2024 developing and generalizing concepts, creating motivation, fostering creativity, and applying and

creating connections between students' learning. However, it can be seen that the traditional
methods of teaching mathematics, despite a long history, have not been able to positively affect

KEYWORDS: the process of learning and teaching mathematics of students. Researchers have sought to find a
Engagement way to solve the problems of the teaching and learning process so that students can better
Illustrator understand the basic foundations of mathematics. With the advancement of technology and the
Software use of computers in various branches of science, the way was paved for the use of technology in
Learning education. Among the applications of this technology, which is receiving more attention every day,
Vector Graphics is the role it can play in the learning process. With the growth and expansion of the use of computer

technology in the learning process, the design of graphic learning environments has become
increasingly important, and one of these graphic methods is vector graphics. Drawing can be an

* Corresponding author effective educational medium in education, because it enables the teacher to present information
&% R.emadi@sru.ac.ir with different media through sound, text, animation and image. In other words, teaching with the
@ (+98912) 8469260 multimedia graphic design method provides the right context to complement the teacher's efforts

to attract attention, improve understanding and involve the person in learning. The purpose of this
research was to determine the effect of vector graphics on the learning and engagement of
students in mathematics.

The research method was an experimental with a pre-test-post-test design with a control
group. The statistical population included all fifth-grade female students of the Qahavand district
in the academic year of 2020-2021, which was 188. The statistical sample consisted of 30 people
(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 an available sampling method. The
experimental group was trained through lllustrator software during 8 sessions, and the control
group received the usual training. The data collected by Reeve's (2013) academic engagement and
learning (researcher-made) questionnaires in mathematic. Descriptive statistics indicators such as
mean and standard deviation were used to analyze the data, and multivariate covariance analysis
was used to check the research hypotheses.

m The results showed that teaching with the help of vector graphics had a greater effect on
the level of learning and engagement of students in mathematics lessons compared to teaching in
the usual way. Based on the results of vector graphics training, it had a positive and significant
effect on students' learning (F=9.34, P<0.01) and engagement (F=27.17, P<0.01) of students.

The findings of the present study showed that the use of vector graphics teaching
method is effective on the level of learning and academic engagement in mathematics. Considering
the importance of multimedia patterns in education and the attractiveness of multimedia methods
such as graphics for learners, it is suggested that teachers use vector graphics in teaching
mathematics. Also, education can increase the quality of education by empowering teachers to use
multimedia technologies, and considering multimedia principles in the design of textbooks, and
helping students learn better.
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Table 1: Summary of vector graphic training sessions through lllustrator software

The content of the session Session
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% eolail illustrator |l38le 5 5l aS o S 5 Cuygyob o b 3l less

First session

Acquaintance with the students through Shad software and providing explanations in the field of research work, pre-examination and
presenting the topic of angles and bisectors through PowerPoint and photos using illustrator software.

g 6)LZL| slael A_..‘il.ﬁ.a 9,97 $9) slael u,...vLo.» 9 Lg)Li'..cl slael u:ﬁf"‘“ JaL.u as 6)Li3| slael u}L..a 6)5]°L1 9o

Remembering the topics of decimal numbers which included introducing decimal numbers and displaying

Second session

numbers on the axis and comparing decimal numbers.

s bael slael 3,8 5 pox bjgel Py

Teaching addition and subtraction of decimal numbers

Third session

slael yo2e (59, p)l 8 9 pove (aled g g jlael slacl )5 0158 5 poe (B e plex

Introducing hundredths and thousandths in decimal numbers and displaying hundredths and thousandths on the number axis

Fourth Session

slael rez (sl 86 (o3, o 3l eolail g (g Liel slocl xox e

Adding decimal numbers and using the place value table to add numbers

Fifth session

S L33l Jgax sl eslaiul 5 (s Liel slacl & a5 (o

Subtracting decimal numbers and using the place value table

Sixth session
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The definition of bisector and angle was done to the extent of students' preliminary knowledge of angles and bisectors and

Seventh session

familiarization with different types of angles.

o9o3lom szl s e
Summary and implementation of the post-test

i
Eighth session
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Table 2: Descriptive information of each group's learning and academic engagement in the pre-test and post-test

095l o931t ooy ,S e it
post-test pre-test group variables
Shexe Sl il LSl Slass e Syl o Slo olass
standard standard
- mean number - mean number
deviation deviation
s le:T ¢
2.61 16.53 15 2.78 12.93 15 ol $x53k
experiment learning
1.55 14.13 15 1.79 13.67 15 Jr
control
7.31 117.07 15 7.24 101.60 15 iles] $ilerS
experiment engagement
7.53 102.93 15 7.42 102.33 15 Jr

control
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Table 3: The results of multivariate tests on the post-test scores of learning and academic engagements by controlling the pre-test scores
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P Error df Hypothesis df F Value Index
0.001 25 2 10.41 0.38 )S'L"‘j Chs
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Table 4: The results of covariance analysis on the post-test scores of learning and academic engagements
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