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Aim: To assess the impact of using modern mathematical software on 

the academic achievement in mathematics among females secondary 

students. 

Methods: A descriptive study, used interview questionnaire to assess 

students opinions about studying mathematics using technology. 25 

students of 37th girls secondary school were selected by random 

sampling. This study was conducted in the 37th girls secondary school 

only one first semester of academic year 2011-2012.  (SPSS) program 

was used for data analysis. 

Results: 68% of students confirmed that using modern technology 
helps them in understanding Math better than Traditional teaching 

methods. Changing teaching methods to modern ones helps 64% of 

students who confirmed that. There is almost a consensus from sample 

members that their academic achievements enhanced after a while of 

using modern software in studying upon to 58% of sample members. 

Conclusion: Using modern mathematical software has positive effects 

on the academic achievement in mathematics. 
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Introduction:- 
Mathematics educators and those who are interested in teaching mathematics considered it as one of the most 

important tools to organize ideas and to understand the environment around us, as it helps individuals to understand 

their living environments and control it as well [1].  

 

Mathematics development and enhancement comes through our sensory experiences in realityor through our needs 

and any other motivators [2].  
 

Educators realized the need for educational aids to enhance teaching process while the traditional educational 

methods like memorization to recall the demonstrated information which is not enough to solve the daily student’s 

mathematical problems in order to face information technology revolution and globalization.So finding new 

educational resources to be added to traditional school book is highly recommended [3].     

 

Using technology in educating mathematicscan improve the mathematical ideas visualizing and understanding of 

students from diverse perspectives. On the other hand, using technology in teaching helps in meeting students’ 

needs, and easing learning difficulties. If we keep in mind that students are easy to be distracted by surrounding 

environment, computer environment can be usefulespecially because it limits the user access to keep him in the 

required area of education [4-5].  

 
Computer programs which were designed for educational purposes must be expert programs which mean that the 

software must be able to solve problems, and suggest alternative solutions.In the currentstudy aimed to assess the 

impact of using modern mathematical software on the academic achievement in mathematics among females 

secondary students, and “GeoGebra” software was used as an example of these software used for teaching 

mathematics [6-8].  

 

Research Problem:- 
One of the main reasons of utilizing modern technology in teaching and learning mathematics is the big positive 

impact on teachers and students in studying math, more over that it reinforces our schools to follow the revolution of 

information technology.    During this research we noticed lowness of students grades in mathematics and this is 

what made researcher to use technology in the educational process of mathematics hopefully it will show better 

results in student’s grades.   

 

Mathematics as a primary subject in the Saudi educational system in all levels starting from primary schools and 

ending by universities. Learning mathematics is a problem for many students, however it is one of the main 

components of student’s educational triangle (math, science and English), and the real reason of that problem may 

be thelack of utilizing technology in teaching mathematics.  

 
The current study was established to find solutions, to improve of the student’s grades in mathematics and to 

develop student’s skills in mathematics.  

 

Research Objectives:- 
1. To assess the effect of using teaching software on the educational level in mathematics of students in the 37th 

girls secondary school. 
2. To determine the efficiency of using teaching software in enhancing educational level in mathematics of 

students in 37th girls secondary school. 

3. To Compare between students results who studied mathematics using traditional methods and teaching software 

method.  

 

Educational technology:- 
Educational technology is effective for learning. As a concept, it concerns an array of tools, such as media, machines 
and networking hardware, as well as considering underlying theoretical perspectives [9,10]. 

 

The importance of using modern technology in education:- 

Educational technology enthusiasts find that the use of the technology will lead to [11]: 



ISSN: 2320-5407                                                                                  Int. J. Adv. Res. 4(8), 1741-1751 

1743 
 

1. Improve the quality of education and increase its effectiveness, this improvement caused by: 

1. Solve the problems of overcrowding in classrooms and lecture halls 

2. Face the shortage of qualified faculty and supervisors. 

3. Take into account individual differences among students. 

4. Reduce illiteracy, which stand in the way of development in various fields. 

5. Train teachers in the areas of setting goals, preparing teaching materials and teaching methods. 
6. Implement the modern educational vision of making the learner the axis of the educational process. 

7.  

2. Attract students attention and feed their needs to learn, diversity in educational aids help students to get different 

experiences and this is what student find interesting and achieve their goals. 

 

3. Lead to avoid misunderstanding of words and expressions of teachers, diversity of educational media give the 

expressions additional diminutions which make students closer as much as possible to concepts in teacher mind.  

4. Educational technology increases the students’ positive participation in the educational process. If the teacher 

employed the educational aids in the right way by specifying and listing goals of using the educational aids then, 

students positive participation will increase getting new experiences, enhancing mandating and accurate observation 

and follow scientific thinking in solving problems. 

 
This method leads to enhance the quality of education and increase students’ academic achievements. For example, 

involve students in selecting the method to reach the answers of the problems just like watching educational videos 

to approach the solution. Also using maps and globes in experiences, usually in schools teachers use these aids for 

demonstration only while it’s much better to let students use these aids under teacher supervision to gain positive 

participation in new experiences. 

 

5. Lead to developing the abilities of students in scientific thinking and critical thinking to solve problems and 

organizing ideas. 

 

6.  Achieve modern education aiming to improve new orientations to enhance behavior.  

Moreover, utilizing technology in education to improve student experiences to be ready to learn, Edgar Dale 
mentioned in his “cone of experience” that the experiences made by imaginations came at the top of the cone while 

experiences made by doing things take the bottom of the cone. Therefore, we can say student will be ready for 

learning as much as they participate in doing experiences and vice versa.   

Also, these techniques help in creating diversity in teaching methods which fill the gap of individual differences of 

students in the classroom and researcher added “there is real enhancement in perceptual and improvement in 

understanding, memorizing and recalling experiences. Improvement in verbal fluency caused by continuous 

listening audio and video clips and extensive reading, as it increases students positive attitudes and interest in the 

subject through videos and audio clips”. 

 

7. Face educational evolvement philosophy and changing in teacher role: “education aims to teach individuals the 

required experiences and orientations to help them to success in life and face future challenges.Traditional 

educational models can’t achieve that, but by providing experiences and sources of learning individuals will be able 
to face all challenges and future changes.So, making the educational aids available will diversifies experiences for 

life long.  

 

From here is established the concern in education to prepare individual for life and use all educational 

communication medias including social media. 

 

In this framework the teacher job changed from traditional role of indoctrination to a job with new roles, functions 

and experiences to be performed in light of education evolvement. So, it became referred to teacher sometimes as a 

man of technological education which uses all the technical means to serve the education, and became success 

measured by its ability to design learning situations using all means of education, and technology that will help 

everyone to gain experiences that qualify to meet the requirements of the age. And it became referred to the teacher 
as well as a designer for the environment that achieve learning. 

 

8.   Importance of educational aid in facing modern changes: that “the world passes through a lot of changes in all 

life fields and that affected education on all levels. Also, educators demand more skills, and abilities to face the 
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modern methodologies and   challenges to push education to the level that allows learners to develop the 

community.  

 

Computer in Education:- 
Studies show that the ability to utilize computers in educating mathematics, UNSCO report in 1986 mentioned that 

computer became available in a lot of schools around the world.  

 

Using computer in education mainly focuses on presenting examples and students interact with changes and 

questions. 

 

Using computer in teaching and learning process improves the chances to prepare students for a world built on 

technological education core, and help them to be familiar with processing the information and realizing computer 

limits.  Quality of education will be enhanced using computers by helping learner to get instant feedback, motivation 
and consistence in educational environment [12]. 

 

Feeling of success, control of learning environment and motivation to use computers. These three reasons make 

possibility of success better in using computers in learning mathematics. Also, computerswere used to run a program 

aiming to train students with low academic achievements to face their learning difficulties. Programs like games and 

educational software are scalable started by low levels gradually increase the difficulty which increase the chances 

of learning more skills of mathematical problem solving [13].   

 

Computer as teaching aid of mathematics:- 

NCTM (National Council of Techers of Mathematics) approved teaching mathematics using technology approach, 

this approach depends mainly on utilizing technology in teaching and learning mathematics. Computers and 

calculators come on top of the list of equipment that effectively used in education. Students who studied using the 

two equipment showed great academic achievements that refer to efficacy in organizing, analyzing data and 

accuracy in processing mathematical problems in addition to help in research activities in all mathematics fields.  

 

Computers and technologies related to computer became two main helping factors in secondary schools teaching 

process. Computers were used by teacher to provide training, exercises and tests for students and were also used to 

store and analyzing students’ performance data and scheduling varies educational activities. Teachers and students 
using computer to solve problems and create typical scientific and social processes.  Simulating complicated 

physical operations.  

 

The reasons that increase success possibilities of using computer more than other technologies are the following [14-

15]:  

1. Computer makes students feel of success and more experienced with dealing with computers which improve 

students orientations toward mathematics.  

2. Control, feeling of control of educational environments is a strategy that makes students more involved in the 

educational process while other strategies put them in a negative position.  

3. It is self-proved that is generated from students usage of computer motivates them to learn more to be creative 

in dealing with software or even in coding new programs which more interesting and convenient in learning 
new skills. 

 

Using computers as teaching aid has a lot of educational advantages just like helping teachers in programing 

interesting exciting educational materials full of interactive and multimedia included animations, sounds and 

pictures. 

 

Types of educational software:- 
Educational software are all computerized lessons, courses, package of activities produced to achieve specified 

educational goals for specified students.  

Examples of mathematical educational software [16]:  

1. Microsoft Math 2007: It is programed to solve mathematical problems and demonstrates solving steps. 

2. Universal Math Solver: It is programed to solve mathematical problems.  
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3. Mathematica: It is widely used program designed to solve problem ofvarious fields like mathematics, physics 

and geometry, this program is cable of solving all mathematical problems, drawing graphs, solving (equations, 

algebra problems, Calculus and Series arrays etc.) and the ability of modifying and analyzing data. 

4. GeoGebra: This program properties and advantages are as the following:  

GeoGebra is educational software approved by the ministry of education in KSA. This program was developed 

by (Markus Hohenwarter) international members of development team work. The aim of this program is 
enhance the students understanding of theories and facts of mathematics through practical applications to 

discover the mathematical concepts by students using a group of tools designed to make the educational process 

more interactive. 

 

Philosophy of GeoGebraProgram:- 
The program is based on deep belief of students capability to learn mathematics if they were given the chance to 

learn it, and work on solving problems that fit them in levels and time. The program uses learning by practicing 
approach since mathematics requires a lot of practice to gain its skills and understand concepts and build 

relationships between these skills and concepts to drive them to conclude the following : if we give students the 

chance to practice mathematics starting from the level that fits him and gradually move to the next levels this make 

learning process possible and meet the students current skills and give students more confidence makes them reach 

the program slogan GeoGebra [17].   

 

GeoGebra Program Goals:- 
This program aims to [17]:  

1. Help students understand and visualize concepts. 

2. Help students join mathematical ideas to each other’s. 

3. Help students employ mathematics in daily life problems.  

4. Build students self-confidence in learning mathematics. 

5. Develop self-learning skills.    

6. Enhance mathematical academic achievements.  

7. Develop critical thinking skills.  

8. Develop positive attitudes toward mathematics.  

9. Give students the chance to show their best abilities.   

 

Areas covered by GeoGebra:- 
According to NCTM (National Council of Techers of Mathematics) GeoGebra covers the following area of math 

[18]:  

1. Measurement.  

2. Geometry.  

3. Algebra.  

 Free open source program written with Java compatible with Windows, Linux and Mac OS. Supporting more 
than fifty languages, available on (Online based) and OS based. The program provides workshops and sharing 

ability to allow team work. And it’s also available on Smart phones and tablets. GeoGebra awarded by a lot of 

American, European awards and one of them the German award for educational software.  

 The program provides a dynamic database of teaching and learning mathematics starting from prep schools 

level to college level in different fields of math including algebra, geometry and calculus.  

 The program contains 3 windows as shown in Fig. 1:  

o Graphic View.  

o Algebra View. 

o Spread Sheet View.  

All mathematical elements could be shown in different views (Algebra, Graphic and spread sheet) Spread Sheet 

view can show Algebra and Graphic views of the same problem with dynamic relationships create auto update for 
all views.  
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Fig. 1 :-Windows of GeoGebra Software 

 
 

GeoGebra processes the following fields [18]:  

1. Effective geometry.  

2. Dots, lines (arrows), circles, functions, polygons, cones.  

3. Geometry Program show in algebra method.  

4. Building, parallel lines, points of intersection, midpoint, circles.  

5. Measure distances, places and angles.  

6. Animation. 

7. Text box.  

8. Text control tools.  
9. Transformational geometry, translations, reflections, breadth, involved, dilate. 

10. 3D pictures.  

11. 2D Graphs, 3D Graphs.   

12. Derivation and integration, easy and hard problems, Algebra schematic, arrays, groups. 

13. Statistics, Random Numbers, probabilities, graph probabilities, prove and test theories and a lot of mathematical 

usages here we just show a short list.   

The researcher selected this program and expected it to meet the requirements to for teaching mathematics of 

secondary schools students. 

 

Elgar [19] was conducted study to examine uses of technology in secondary school mathematics instruction” 

the  study found out the need for technology training on instructional software and budgetary problems to purchase 
software and upgrade existing hardware.Also,Al-Zahrani’s Study [20] conducted in (2004) to assess the effect of 

using algebra parts in teaching mathematical expressions unit on the third intermediate grade students educational 

achievements in Taif”  results showed difference of statistical indication between the degrees of average for 

experimental group and those of control group of the educational achievements at each level and this lead according 

to researcher opinion of the importance of involving students in using educational aids referring to the enhancement 

in academic achievements. Moreover, Elmanshy conducted study [21] in (1985) thatshowed that educational 

techniques has important role in developing the curriculum and teachers must be trained on it since these new 

technologies have a lot of good uses with endless benefits, and Alhatal study [22] conducted in (2011) to explore 

he effect of using educational computerized program in teaching math on developing mathematical thinking 

of eighth grade and their attitudes toward math. The study aimed to realize the effect of using educational 

computerized program in teaching math on developing mathematical thinking of eighth grade and their attitudes 
toward math, and to achieve the aim of the study by using experimental method in researching, that study targeted 

(977) students of eight grade in west Gaza area in the UNRWA schools and the research sample (80) students of 

Alshatea’ girls prep school in Gaza. The sample was divided into two groups, one of them was experimental group 

that studied geometry units using computerized educational program and the other one was control group that 
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studied the same unites using traditional method. After that the researchers applied on a sample of mathematical 

tests, they concluded to the following results: There are statistically significant differences at significant level 

α=(0.05) in posttest for the group of students whom involved in the experimental method, also there were 

statistically significant differences in average of students attitudes toward studying math  and mathematical thinking 

with higher attitude to the experimental group in both of them. The computerized program showed high efficacy in 

developing the mathematical thinking of  the students in the sample. 
 

Al-Hariqi study [23] conducted in (1993) “The difficulty of using educational aids for practical education 

student”, the study involved  54  trained students of literary and scientific specializations to show the difficulties 

they face in using educational aids, the results and recommendations show a difference in reaction from different 

speculations. Also the study showed that there are difficulties in using teaching aids related to (lack of equipment, 

lack of skills, lack of educational aids).   

 

Althobyani [24] conducted in (2009) “modern Technologies reality in teaching Mathematics at intermediate 

stage from Mathematics teachers”.  The study sample consisted of all Mathematics teachers at intermediate 

schools in Yanbu in Saudi Arabia ( 67) teachers – the questionnaire was used as study tool, he confirmed it’s 

correctness and stability and results of his study showed low degree of providing modern technologies in 

intermediate schools and high degree of difficulties that teachers see it as an obstacle for using modern technologies.  

 

Methodology:- 
Design:- and Tools:- 

A descriptive study, used interview questionnaire (annex 1) to assess students opinions about studying mathematics 

using technology.  

 

Sample and Sampling:- 

25 students of 37th girls secondary school were selected by random sampling.  

 

Study:- Setting: 

The37th girls secondary school in Jeddah – Saudi Arabia. 

 

Study limits:- 

Study was conducted in the 37th girls secondary school only one first semester of academic year 2011-2012.  

 

Statistical Analysis:- 

Statistical Package for the Social Sciences (SPSS) program was used for data analysis. 

 

Ethical Consideration:- 
We got all of required ethical approvals including ethical board of the Ministry of Education and informed consent 

of the participants. 

 

Results &Disscusion:- 
Using Technology in teaching math helps students understand mathematics better than traditional methods. Table 1. 
Shows most of the students answered by somewhat agree and their percentage is 68% and 20% of them have 

answered Agree, while 12% answered not agree.  

 

Table 1:-Using technology in learning mathematics 

Do you think that using technology in learning mathematics 

help you to understand mathematics better? 

Frequency Percentage % 

Agree 5 %20  

Do not Agree 3 %12  

Somewhat Agree 17 %68  

Total  25 %100  

One of the advantages of using teaching software is enhancing students understanding of the curriculum and helping 

them reach the best academic achievements according to 68% of the sample members.  Table 2. shows that most of 
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the students answered by agree and their percentage is 68% and 24% of them have answered somewhat Agree, while 

8% answered not agree. This agrees with Elgar study [19]. 

 

Table 2:-Using teaching software helps students to understand curriculum 

Do you think that using teaching software helps students to understand 

curriculum and then achieve the highest academic achievements?   

Frequency Percentage % 

Agree 34 %68  

Do not Agree 4 %8  

Somewhat Agree 12 %24  

Total  25 %100  

Changing math teaching methodology from “Traditional” to “Modern” helps students according to 64% of sample 

members who confirmed that. Table 3. shows that most of the students answered by agree and their percentage is 
64% and 20% of them have answered somewhat Agree, while 16% answered not agree. This agrees with Al-

Zahrani’s Study [20]. 
 

Table3:-Changing math teaching methodology from “Traditional” to “Modern” 

Do you think that changing math teaching methodology from 

“Traditional” to “Modern” help students in study?   

Frequency Percentage % 

Agree 16 %64  

Do not Agree 4 %16  

Somewhat Agree 5 %20  

Total  25 %100  

There is almost a consensus that using software in study encouragescooperating and participate with colleagues in 

studying Math according to 68% of the sample members.  Table 4. shows that most of the students answered by 

agree and their percentage is 68% and 20% of them have answered somewhat Agree, while 12% answered not 

agree. This agrees with Elmanshy study [21]. 

 

Table 4:-Using software in study encourage students participation 

Do using software in study encourage you to cooperate and 

participate with colleagues in studying Math? 

Frequency Percentage % 

Agree 17 %68  

Do not Agree 3 %12  

Somewhat Agree 5 %20  

Total  25 %100  

There is a lack of computers in school compared to the number of students in the school there are almost consensus 
agreement on that. Table 5. shows that most of the students answered by agree and their percentage is 68% and 24% 

of them have answered somewhat Agree, while 8% answered not agree. This accords with Alhatal study [22]. 

 

Table 5:-Lack of computers in the school 

Do you think there is lack of computers in the school?  Frequency Percentage % 

Agree 34 %68  

Do not Agree 4 %8  

Somewhat Agree 12 %24  

Total  25 %100  

There is almost a consensus that they don’t like using the same teaching technique by teachers according to 64% of 

the sample members. Table 6. shows that most of the students answered by agree and their percentage is 64% and 

20% of them have answered somewhat Agree, while 16% answered not agree. This agrees with Al-Hariqi study 

[23]. 

 

Table 6 :-Using the same teaching technique by teachers 

Students don’t like using the same teaching technique by teachers?   Frequency Percentage % 

Agree 16 %64  

Do not Agree 4 %16  

Somewhat Agree 5 %20  

Total  25 %100  
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There is almost a consensus that their academic achievements have been enhanced after a while of using teaching 

software according to 68% of the sample members. Table 7. shows that most of the students answered by agree and 

their percentage is 68% and 24% of them have answered somewhat Agree, while 8% answered not agree. 

 

Table 7:-Academic achievements using teaching software 

My academic achievements have been enhanced after a while of using teaching 

software  

Frequency Percentage % 

Agree 34 %68  

Do not Agree 4 %8  

Somewhat Agree 12 %24  

Total  25 %100  

There is almost a consensus agreed that Math became interesting subject after using software in studying it. Table 8. 
shows that most of the students answered by agree and their percentage is 44% and 32% of them have answered 

somewhat Agree, while small percentage answered not agree.  

 

Table 8 :-Satisfactions of Math subject when using software 

Math became interesting subject after using software in studying it.  Frequency Percentage % 

Agree 11 %44  

Do not Agree 6 %24  

Somewhat Agree 8 %32  

Total  25 %100  

Using teaching software saves students efforts. Table 9. shows that most of the students answered by agree and their 

percentage is 68% and 20% of them have answered somewhat Agree, while 12% answered not agree.  

 

Table 9:-Using teaching software save efforts 

Using teaching software save efforts and give me space to 

participate in disunion and asking questions.  

Frequency Percentage % 

Agree 17 %68  

Do not Agree 3 12% 

Somewhat Agree 5 %20  

Total  25 %100  

Table 10. shows that most of the students answered by Not agree and their percentage is 80% and 16% of them have 

answered Agree, while small percentage answered somewhat agree. Teachers do not use modern technology all the 

time. This agree with study of Althobyani [24]. 

 
Table 10 :-Using modern technology all the time by teachers. 

Do Teachers use modern technology all the time?  Frequency Percentage % 

Agree 4 %16  

Do not Agree 20 %80  

Somewhat Agree 1 %4  

Total  25 %100  

 

Conclusion:- 
It is concluded lack of computers in the schools, using GeoGebra program in education has positive effects on the 

academic achievement of school students in mathematicscourses like understanding mathematics better, getting 

higher degrees, and encouraging cooperation and participationof students.  

 

Recommendations:- 
The Ministry of Education should exploit the results of this studyto encourage schools to use educational programs 

like GeoGebrathat reflected positive effects in enhancing students’ academic achievements in mathematics. Further 

studies should be conducted on other educational programs that may enhance knowledge acquisition of school 

student. 
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Annex 1. 

Survey Questions:   

Questions 
Agree Not 

agree 

Somewhat 

agree 

Do you think that using technology in learning mathematics help you to 

understand mathematics better? 

   

Do you think that using teaching software helps students to understand 

curriculum and then achieve the highest academic achievements?   

   

Do you think that changing math teaching methodology from “Traditional” to 

“Modern” help students in study?   

   

Do using software in study encourage you to cooperate and participate with 
colleagues in studying Math? 

   

Do you think there is lack of computers in the school?     

Students don’t like using the same teaching technique by teachers?      

My academic achievements have been enhanced after a while of using teaching 

software  

   

Math became interesting subject after using software in studying it.     

Using teaching software save efforts and give me space to participate in 

disunion and asking questions.  

   

Do Teachers use modern technology all the time?    

 

 


