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Abstract 

Recent studies show that Information and Communication Technology is a valuable tool in the 

improvement of teaching and learning. Use of Information and Communication Technology in the 

mathematic classes helps students and teachers to calculate and perform data analysis in easier way. It 

also has led to a better understanding of mathematical concepts and increased realization of 

mathematics. In this research, the influences of using GeoGebra Software in learning high school 

mathematics have been studied. Number of 80 students divided into two groups has participated in 

this study.  Mathematical topics were taught to experiment group by use of GeoGebra Software and 

the same topics were taught in traditional way to the control group. At the end of training, the 

progress of students in mathematics was measured. The result of Leven and independent sample test 

indicate there is significant difference in mathematical progress of two groups. Thus, the findings 

prove positive impact of using GeoGebra Software on better understanding of mathematical concepts.  

Keywords: Teaching Mathematics, GeoGebra Software, Information and Communication 

Technology, Learning, Mathematical Concepts  

__________________________________________________________________________________ 

1. Introduction  

It become prevalent to teach mathematics to students inferentially and then the 

students are asked to learn them and make use of them in solving the homework 

exercise and answering questions of examinations. Most of contemporary educational 

theories make use of inductive methods, methods that experiments play an important 

role in them, in learning and teaching. But the phases of the experiments should 

complement traditional methods. These kinds of experiments that are done by paper 

and pencil in mathematics from one side are time-consuming and prone to error and 

from the other side there is limitation of time in the school that doesn’t allow the 

students to observe and explore more instances and this confine teachers. Simple 

technologies such as calculators enable students to do experiments in most topics 

concerning mathematical learning. In this stage there is no limitation in number of 

instances that students can make and using electronic tool guarantee the correctness of 

answer. In addition at time of using technology, drawing the attention of the students 

will be better. According to Rise (2010) at the first we should draw the attention of the 

students. Considering that the students are more interested in use of computer, 
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catching their attention toward teaching topics by use of computer will be better done. 

Alan Kay introduces computer as a multimedia tool that can perform duties of other 

available media. He states “the structures of written materials, pictures, sound and 

animations which could not be changed by traditional media, nowadays can be 

manipulated and changed by use of word processors and digital multimedia 

devices”(Javadian 2012). Brining computer into teaching classes as an educational 

tool in learning, a new solution is presented for coping with facing challenges in the 

education and more complex interactions between teacher, students and technology           

take place by computer and the role of teacher will be more complex. Most part of 

mathematical teaching are directed toward goals which focus on development and 

understanding (Sawchi.1997). Case studies of Means Delson (1997) in the United 

States showed application of computer are valuable for supporting periodical 

educational activities. Analyzing the reports of teachers, they found that computer 

enhances motivation and self-esteem of students and presents broad advantages of 

performance such as growth and specialized skill development like more complex 

assignments and increasing use of external information sources and creativity 

(Tavakoli2005).  

Mafi (2011) states in today’s world, use of technology are not just confined to 

industrialized countries and these tools are available to all communities, for this 

reason, application of ICT in teaching mathematics was taken into special 

consideration and many advantages of it in facilitating learning and teaching 

mathematics are mentioned in the research texts.(See Some them in Figure1) 

Davis(1997) talked about influential use of ICT by students which requires teachers to 

use it and stated “ Email not only is a tool for development and expanding ICT silks 

but also it can be used as a tool for expanding professional skill and knowledge 

relevant to topics of courses(Becker 2002). Based on this the role of mathematical 

software is achieving better results in learning and teaching mathematics to create 

more skill and knowledge in students for learning mathematics and make the 

possibility of interactive and durable learning. The purpose of this research is using 

appropriate software to make learning mathematics more influential and durable and 

allow more mathematical topics to be taught by use of GeoGebra Software.  

2. Literature Review  

Considering direction of the present study, the findings of implemented researches in 

use of learning mathematical software are considered and we review some of these 

articles. A research by Akkaya and etc. (2011) on “using dynamic software in 

Teaching of symmetry in Analytic Geometry: The Case of GeoGebra Software was 

based on this consideration that GeoGebra Software is mathematical dynamic 

software. Teaching symmetry in environment of student-teacher oriented is useful for 
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empowering student to learn better. The students by associating computer to 

mathematics can imagine visually the concept of symmetry. In addition the students 

realize that which method should be used for finding symmetry of “point and line” 

through use of structural method and making result. 

 

Figure1- application of ICT in teaching and learning mathematics 

As the students share the results that are found by themselves with other students, a 

corporative learning environment is created. The results show that the groups are not 

same in level of learning and the experiment group is more successful than control 

group. Another research that is done by Saha and partners (2010) on “the influence of 

GeoGebra on mathematical understanding with emphasis on ordinate geometry”, the 

findings of this research indicates that there is significant difference in grades of 

students in posttest which is oriented to GeoGebra group.  The findings showed that 

computer aided learning are a useful supplement in traditional learning classes and is 

better than pure traditional teaching. Fin, Foushai, Ahmad Fazi, Ahmad Tarmizi 

(2010) achieved the same results which prove that use of mathematical software are 

valuable in learning and thus enhances student comprehension of mathematics. These 

researches show GeoGebra software are more effective than other traditional 

structural tools. In another research titled “Using GeoGebra as an information 

technology tool: parabola teaching” Reis (2010) show that the groups are not same in 

learning and experiment group are more successful than control group. These 

evaluations show teaching by use of GeoGebra is more successful than traditional 

teaching.    

3. Abilities of GeoGebra Software  

GeoGebra is a product of specialized team with the head of Markos Hohen Warter and 

with support of Salzborg University of Austria. This software covers comprehensively 

topics of algebra, calculus and specially geometry. In this software the environment of 
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drawing geometric shapes, entering mathematical commands and algebra information 

has been provided. The appearance of the software seems attractive and intelligent and 

all the properties for analytical and graphic analysis are provided. The outputs of this 

software are along with many options which enables educational planner to produce 

high quality interactive courses. The new version of the Software provides the 

possibility to customize toolbox and also it enables the user to design the desired tool 

in the environment of program and add to available tools. This software includes 

powerful website involving many contents which introduce the software in addition to 

providing associations for interaction between users. Part of website in the name of 

Vikie dedicated a space for each user to put their experiences and products concerning 

software. The website of this software is available in 30 languages. In comparison 

with other software, GeoGebra software is the most appropriate educational software 

for student and teachers due to its abilities in drawing, and features like simple 

efficiency, broad performance, being as an interface, outputs and being update. Some 

of specialized capabilities of this software are as follows:  

 Finding intersection point of two lines, line segments or two curves, finding 

middle point of line segment  

 Drawing different kinds of line, line segment, parallel lines, vertical line and 

vectors    

 Drawing different kinds of angles, drawing bisector, vertical, tangent lines, and 

drawing different kinds of geometric positions  

 Drawing circles in different conditions, drawing different kinds of arcs and 

sectors, drawing different polygon, drawing different conic sections such as 

elliptical, parabola and hyperbola  

 Displaying different kinds of geometric transformations on the objects and 

shapes like : Axial and central symmetry, transition  

 Calculation of distance between two points, calculation of the area of drawn 

shapes, computation of slope of lines    

 Creating moving point on page, insertion of text and pictures on the shapes, 

expressing association between two drawn objects  

 Displacement of drawing page, zooming in and out of drawing page, hiding 

and displaying objects of display page, showing or hiding name of objects on 

display page  
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 Displaying features of objects including name, title, definition, equation, 

displaying tracking objects, color, style and making conditional displaying of 

objects on display page and applying all settings  

 Making outputs of shapes with moving and dynamic format on the web pages, 

creating outputs with esp and png and etc format   

 

Figure 2 : GeoGebra software 

4. Hypothesis  

Training through use of GeoGebra software has positive impact on understanding 

mathematical concepts.  

5. Research Method  

This study examines the effect of using GeoGebra software on the mathematical 

learning of the students. In the other word, we examine the effect of independent 

variable (teaching based on GeoGebra software) on the dependent variable (learning 

progress of the students). Whereas all the conditions of test have been controlled from 

point of view of environment and human behavior, experimental method could not be 

used. Thus the best method for implementing this research is semi-experimental plan 

which is executed among two experiment and two control groups via pre-test and 

posttest.  

6. Participators  

Statistical population of this research consists of all the girl students in the 1
st
 grade of 

high school in the city of Pakdasht in the year 2011-2012. There are number of 6 

governmental girl high schools in the city of Pakdasht. Two high schools are 
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randomly chosen by simple cluster sampling and the study is conducted on them. 

From each high school two class of the 1
st
 grade high school studies are randomly 

chosen and two classes as control group and other two classes as experiment group are 

considered. Number of 40 students is included in control and experiment group, thus 

the population of this study consist of 80 girl students of 1
st
 grade of high school 

studies.  

7. Research Tools  

Mathematical test is used as research tool in this study. The questions of pre-test and 

posttest of progress in mathematical learning are planned based on the goals and 

opinions of mathematical specialist. Number of 12 questions for pretest and number of 

15 questions for posttest are selected. The reliability and validity of the questions are 

discussed by the guidance and counseling professors and they are approved by them. 

The reason for difference in mathematical questions of pretest and posttest is that 

chapter 1&2 were taught in traditional method for both groups but chapters 3&4 were 

taught in traditional method only for control group and for experimental group they 

were taught using GeoGebra software. This difference provides possibility of 

appropriate comparison. Grades are out of a possible maximum of 20 for both tests. 

Reliability of this research is measured by Cronbach's alpha, internal consistency test 

and the Cronbach's  = 0.73 is achieved.   

8. Date Collection Method 

Four classes from the 1
st
 grade high school classes are considered for this research. 

Two classes are randomly chosen as control groups and other two groups for 

Experiment groups. At the beginning of research, chapter 1&2 were taught in 

traditional method for both groups. After solving the exercises of book, similar test is 

taken from the taught topic from four classes. The grades of students are studied that 

shows the similarity in the educational status of the students. Within a period of two 

months, chapters 3&4 were taught for experimental group using GeoGebra software. 

The school site has been used for this education. Same topics were taught in 

traditional method for students of control group simultaneously. At the end of 

teaching, similar test are held for two groups.  

9. Data Analysis  

Descriptive- inferential statistics has been used for analysis of data in this research. At 

Descriptive statistics, indexes such as average, standard deviation are applied in and at 

inferential statistics, Kolmogorov–Smirnov test (K–S test) is used to study 

normalization of grades and comparison of averages of grades in two groups. For 
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determining meaningfulness of differences of variances and averages, leven test and 

independent at  =0.05 are used.    

10. Findings   

In this part we describe the features of research variables. The data are given in table 

1. As it is shown, 40 persons are included in experiment and control groups. The 

average of grades in comparison with pretest and posttest in experimental group is 

2.14 that show a difference in the educational status of students in two tests. This 

difference is more significant than difference was seen in average of grades in control 

group.   

Table 1-descriptive statistics of control and experiment group 

GROUPS N Mean 

Control group 1   40 13/16 

Control group 2 40 10/93 

Experiment group 1 40 13/45 

Experiment group 2 40 13/07 

To study normalization of data and selection of hypothesis test , Kolmogorov–

Smirnov test (K–S test) is used. Considering to value of P in table 2, a result can be 

taken as follows: since these values are more than 0.05 so the data are normal and 

parametric tests can be used.  

Table 2- the result measuring normalization 

GROUPS N Z Sig 

Control group 1   40 0/82 0/50 

Control group 2 40 0/61 0/85 

Experiment group 1 40 0/80 0/54 

Experiment group 2 40 0/64 0/80 

, the difference in two experiment and control groups are examined before starting 

hypothesis test. According to result, equivalence of variance based on leven test is 

0.05 <0.421 and P in table 3 is 0.05<0.782. Thus there is not meaningful difference in 

posttest of two groups.  

Table 3- concerning test of independent samples for pretest of control and experiment groups 

Pretests 

 

Leven's Test 

for Equality 

of Variances 

t-test for Equality of Means 95% Confidence 

Interval of the 

Difference t df Sig 
Mean 

Difference 

Std. Error 

Difference 

F Sig lower Upper 

Equal 

variances 

assumed 

0.64 0.42 0.27-  77 0.78 0.29-  1.07 2.44-  1.84 

Equal  

Variances         

not  assumed 

  0.27-  77.5 0.78 0.29-  1.07 2.44-  1.84 
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In table 4, equality of variances according to leven test 0.05<0.394 is concluded. 

Based on calculated P (0.05>0.044) the H0 is rejected in other words: -4.26<
1 2  <-

0.05 or 
1 2   or

 1 2  <0             

The average of control group is lower than average of experiment group. Thus it is 

concluded that the research hypothesis is accepted and teaching with GeoGebra 

software is more influential than traditional teaching.  

Table 4- concerning test of independent samples for pretest of control and experiment groups 

Pretests 

 

Leven's Test 

for Equality of 

Variances 

t-test for Equality of Means 95% Confidence 

Interval of the 

Difference 
t df Sig 

Mean 

Difference 

Std. Error 

Difference 

F Sig lower Upper 

Equal 

variances 

assumed 

0.73 0.39 2.04-  78 0.04 2.16-  1.058 4.26-  0.05-  

Equal  

Variances         

not  assumed 

  2.04-  77 0.04 2.16-  1.08 4.26-  0.05-  

 

11.  Conclusion and Discussion 

Analysis of result shows that the research hypothesis is approved. Significant 

difference is seen in the grades of two groups. The average of grades of the group 

taught by use of GeoGebra software is higher than the average of control group. So it 

is concluded that using GeoGebra software in teaching mathematics has positive 

effect. Some topics can be drawn through use of GeoGebra software and this increase 

the visual dimensions of receiving data. Also it enables all the students to solve the 

exercises at the same time and see the correct answer. Correct comprehension and 

understanding of topics influence attitude and learning of the students. According to 

findings of this research it is suggested 1) all the contents of mathematic book are 

taught by using GeoGebra software and the result are examined. 2) it is suggested to 

use this software in other cities and provinces. 3) it is suggested that beside teaching 

by GeoGebra software, the homework of the students should be designed in a way that 

students could do their homework via this software and the result of this new method 

are examined. 4) Examining use of this software in other educational levels is 

suggested for further studies. 
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