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CEL GG ERTNe) ST The purpose of this study is to investigate the use of researcher-
made examples by GeoGebra software as an educational tool to increase the learning skills

of geometric theorems and assess the attitude of 11th-grade math students towards
geometry and provide a practical model for teaching geometry.

This research is a quasi-experimental type with an experimental group and a
control group. It uses pre-test and post-test and is applied in terms of purpose. The statistical
population of the present study included all-female high school students in the eleventh
grade of mathematics in the districts three and four of Isfahan in the academic year 2021-
2022. The statistical sample consisting of 120 students was purposefully selected using the
available sample method. A pre-test of geometry course 1 as well as a three-scale Cattell
intelligence test were administered to all groups in the same manner. A researcher-created
questionnaire on a five-point Likert scale was given to all groups to assess the students'
attitudes towards geometry before and after the research. The opinions of experienced
education consultants and teachers were used to assess the validity of the questionnaire,
and after correction, it was made available to students. The Cronbach's alpha coefficient was
used to determine the reliability of the questions. Reliability was 0.93 indicating the high
reliability of the questionnaire. The experimental group was taught how to use, construct
simple shapes, and measure the components of shapes in GeoGebra via cyberspace, and
their problems were solved by the researcher in five one-hour sessions. A researcher-
created nine practical examples related to the sections of the circle and transformation
sections in Geometry 2 using the opinions of five experienced professors and teachers, their
answers were designed using GeoGebra software, and they were provided to the
experimental group. Using this software, they guessed the components and checked their
accuracy. The correct answers were then given to them. They also deduced the original form
of the relevant theorems and demonstrated them. During this time, the control groups were
given the contents of this section of the book in the traditional manner. The post-test was
administered equally for all groups at the end of this period. The inferential part of SPSS 25
software, which included MANCOVA analysis, Kolmogorov-Smirnov test, Levin test, and M
box test, was used to analyze the obtained data.

The results of MANCOVA analysis show that the use of examples made by

GeoGebra software compared to traditional teaching has a statistically significant effect on
students' ability to guess and learn geometric theorems. In addition, the questionnaire given
to the students show that they value the use of GeoGebra to solve these examples and guess
and prove the theorems related to them and have more motivation to participate in the
geometry class.
According to the findings, the teaching method of proving a geometric theorem
by using examples made by GeoGebra software increases the amount of learning in the
classroom and increases students' motivation to learn geometry, and makes the classroom
more attractive to them. This method increases students' creativity and causes them to be
more involved in the learning process and becomes more active in the classroom, and these
skills enable students and facilitate learning in the geometry classroom. There were some
issues with the research. Some school principals, for example, refused to allow this method
of teaching geometry. Some geometry teachers were also unfamiliar with GeoGebra
software. In-service courses in this area are ideal for math teachers who want to help their
students learn geometry more effectively and enthusiastically.
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Figure 1: All steps to solving of problem 1 using Geogebra software
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Figure 5: All steps of solving problem 8 of one of the students in the
experimental group
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Figure 2: The final output of solving problem 1, in Geogebra software
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Figure 3: Incorrect answer of solving problem 8 of one of the students in the
experimental group
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Figure 6: The final output of solving problem 8, in Geogebra software
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Figure 7: The drawn figure of one of the students of the experimental group in
solving problem 8 using Geogebra software and her explanations.
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Table 1: Comparison of mean and standard deviation of intelligence scores of experimental group and control group

Experiment group
el oS

Control group

S eg S

Mean Std. deviation Mean Std. deviation
Ol Slese Gl il Oele Slare Bl il
Intelligence
. 110.18 20.24 110.65 10.76
S a
Woosls (335 Jlayi ()2 Sl i ol =B T 9alsS (9051 ¥ Jgorr
Table 2: Kolmogorov-Smirnov test to check the normality of the data
Components Group Statistic Df Sig.
aalje 09,5 o Ll solilaz s &l s s
The experiment
L .079 60 .200
o)
Learn the concepts of geometry
Awdid paolie 6,850k
Control
.. .073 60 .200
J=s
The experiment
L .100 60 .200
. o)
Attitude to geometry lessons
MRS
Control
.066 60 .200

s
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Table 3: Leven-test to check for equality of variances

Components

re F Dfl Df2 Sig.
aalse
Learn the concepts of geometry
s ML&» <5xtf°[i .854 1 118 .357
Attitude to geometry lessons
.022 1 118 .0882

a4 G

At ()0 & ()55 g A pealie (60l Dlped il lgsS (Slen 3590 )3 S gl 9l F Joua
Table 4: M Box test on variance homogeneity scores for learning geometry concepts and attitudes toward geometry lessons

Box's M sig

3.780 294

Aodid oy 4y 55,50 g dwdid audlas (6 S0l Oljed jlre Bzl 5 Sl anslin 0 Jgax
Table 5: Comparison of mean and standard deviation of scores for learning geometry concepts and attitudes toward geometry

Experiment group Control group
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Table 6: Results of the effect of multivariate analysis of covariance (MANCOVA)
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Table 7: Analysis of variance of geometry learning scores in the studied groups
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Table 8: Analysis of covariance of attitudes toward geometry in the study groups

Source Sum of Squares Df Mean Square Sig. Partial Eta Squared  Observed Power
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Figure 8: Comparison of average scores for learning geometry concepts, attitudes toward geometry lessons
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