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Abstract 
The purpose of this study is to examine performance of high school students  in the learning 
environment using smart board and to compare it with traditional environment. Population of this 

study consists of girl students in the 2
nd

 grade of high school studies. One high school is selected by 

semi-cluster sampling method. Research is implemented in semi-experimental method using pretest 

and posttest for control and experiment group which are same in scientific level. Data analysis is done 
by descriptive and inferential statistics. Based on the result of this research it is concluded that there is 

meaningful difference between performance of the students who learn mathematics by use of smart 

board and the students who learn mathematics in traditional way.    
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1. Introduction  

Using modern information technologies allow technology oriented learning which is 

very influential in process of learning. These technologies cause a life time and deep 

learning (Charpani, 2001). The facts show that using modern technologies in 2oth 

century influence deeply the social life of human and certainly education is affected 

by it. Researches in the education indicate that IT has been used in the educational 

system regularly (Daloz, 2001). Entering information age and increasing use of IT 

entails a new education method that doesn’t conform to prevalent traditional education 

in Iran. Form the other side electronic schools are established all over the world. The 

first pattern of these schools emerged in England in the year 1996 and Malaysia is 

recognized as one of the pioneers of this kind of education.  

Attaran and Van Lar (2001) believe that using these technologies create individual 

learning opportunities for students: 1) using computer supply basic educational 

requirements to students. The researches show that when students use computer, they 

learn better. 2) Computers create a dynamic corporative learning environment. The 

prevalent education in the schools of the country is traditional in other words it is just 

auditory training. The maximum activities that are done toward providing a visual 

learning environment confine to installing pictures and some posters on the wall of 

classes. In the audio-visual method, it is tried to provide education in animation.  

Durability of taught materials in this method is near to 20 years, whereas maximum 

durability of taught materials in audio method is 6 months (Knowledge and 

Technology, 2010). National Council of Mathematics Teachers highly emphasizes on 

using technology in mathematic classes. This council states that there are different 

technologies in teaching mathematics at schools. In fact, these tools provide a 

dynamic environment for development of mathematical thought of students at schools 

(NCTM, 2000). A society which goal is progress based on knowledge and technology 

should change its education system. For this, educational technologies such as design, 

implementation, and planned evaluation of applied and fundamental researches should 

be applied (Rastgarpour, 2005). Using new information technologies create potential 

power in the technology oriented training which is influential in process of teaching-
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learning. This technologies cause life time and deep learning (Charpani, 2001). 

Ferguseon (2001) believes IT expand the ability of the students in solving problem 

and based on the Gasper plan, the students who face with complex problems in the 

real world learn educational material better.  

Dale & Trish (2001) indicated that teaching with software confront the students with 

experiences and activities with open goals and gives them exploration and invention 

of concepts and allow deep and complex comprehension along with increase in level 

of learning.  

The purpose of this study is to show student that the success is achievable. Using IT 

help student to have better performance in mathematics and enhance the curiosity and 

research mode within them.   

 

2.  Literature Review 

Various reports published by organizations such as UNSCO indicated that IT imposed 

fundamental changes in process of learning. Nowadays considering the variety of 

communities and human and diverse interest and creativities, there is a need for 

variant learning method and this entails a new form of flexible educational system 

(Hadad and Jorch, 2000). The researches indicated that less than half of teachers use 

computer for their educational purpose that mostly include word processors, 

WebPages and graphic software. (Mishra,2005). Some research has done in this 

regard: Mahnaz Akhavan (2008) has done a research on “Status of ICT in the field of 

education and electronic publication in high schools of Tehran” to examine the status 

of ICT in electronic schools and publications of educational books. It is founded that 

use of IT in leaning increase educational progress of students and from the perspective 

of students, it enhances their learning and skills to use IT and to some extent decrease 

role of teacher. Monireh Azizi (2003) in a research under title of “Study motivation of 

progress, mathematical anxiety and performance among students of 1
st
 grade in high 

school studies in the city of Tehran in the year 2002-03” examine relationship 

between motivations of progress, mathematical anxiety and determine the relationship 

of these two variables with mathematical performance. The results showed that there 

is negative relation between motivation of progress and mathematical anxiety and 

mathematical performance .Atkinson (2004) compared learning in traditional 

environment and computer aided learning and studied them with cognitive methods. 

His reports showed that people with verbal cognitive style has more positive attitudes 

toward computer aided learning and show better performance in this learning 

environment and in contrast people with analytical cognitive style show lower 

performance in all learning level. According to researches and limitation of research 

concerning using smart board in learning environment in comparison with traditional 

learning, it is intended to address using this educational software within educational 

environment and examine its role in performance of the students.  

 

3.  Introducing Autograph Software and Fun Lab Educational Packages   

Since the educational environment in the present research is equipped with computer, 

electronic contents should be produced to use this tool. For this reason, Autograph 

Software and Fun Lab Educational Packages have been used. Autograph is software 

that is developed in the England by efforts of several teachers.  It is dynamic software 
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designed for mathematical classes of high and universities in two standard and 

advanced level and covers two-dimensional and three-dimensional geometry, statistics 

and probabilities. It allows users to imagine the topic on the page. Standard level is 

designed for high school students who have not enough self esteem mathematics and 

in using computer and enable them to understand taught subjects and solve its 

problems without need to calculation.  Advanced level which involves calculation 

options and includes probability distribution and three-dimensional equations and it is 

used for university mathematics.  

Some features are as follows: 

 A portable software  

 Drawing different kinds of functions and curves using standard function with 

ability to set the speed of drawing  

 Increasing speed and accuracy of drawing different graphs at the same time and 

allow to compare them with each other stage by stage ( Figure 1.1 and 1.2) 

 To ingrate Riemann integration from graphs of different functions  

 Differentiation of functions and drawing asymptote on the relevant curve  

 Calculation of different statistical distributions based on received data   

 Capability to draw two-dimensional and three-dimensional graphs  

 Displaying geometric transformations on the objects and the shapes  

 Capability to draw different graphs in polar coordinates  

 Capability to draw different statistical graphs 

 

        
  Figure1.1- Select Trigonometric Functions      Figure1.2- Drawing of Sin(x), Cos(x) graphs at the 

same time 

 

Fun Lab software is one of the portable software which is not needed to be installed 

and it performs easily by putting it into computer system without need to special 

software and directly play application environment. Educational content in this 

software include complete collection of drawing all basic mathematical functions of 

high school and university mathematics with form of Af(ax+b). As it is shown in 

picture 2, drawing of absolute value is done with use of Fun lab software. This 

software has the ability of transactional work in other word, while teaching and 

drawing by use of this software, some changes can be made in graph and thus provide 

opportunity for creativity of students.  
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Figure2- drawing of absolute value by Fun Lab software 

 

4.  Hypothesis  

There is meaningful difference between mathematical performance of the students in 

learning with smart board and traditional learning.  

 

5. Methodology  

Considering that this research examines the influence of using smart board in teaching   

mathematics in comparison with traditional teaching among the students of 2
nd

 grade 

of high school in city of Robat Karim, semi-experiment is used for implementation of 

this research and pretest and posttest on both control and experiment group are taken. 

At first, pretest was taken from two groups to determine scientific level of students in 

each group. Then one group randomly was chosen to be taught by smart board. 

Subject of teaching was mathematics of 2
nd

 grade high school studies. After teaching 

was finished, posttest was taken from two groups to compare them with each other. 

Randomly selected samples, the students were in same scientific level and were 

considered as real sample of research. So matching is observed as one features of semi 

experiment research. The conditions of research were completely under control 

environmentally and behaviorally, so the experiment method couldn’t be used.   

 

6. Research Instruments 

Smart beard and mathematical test are tools of this research  

 

6-1 Smart board  

Smart Board is an interactive, electronic whiteboard that brings technology to 

classrooms. It can be connected to a computer and computer screen can be 

demonstrated on it. Smart whiteboard is one of the advanced one which is produced in 

two models. These smart boards along with video projectors provide possibility of 

multimedia teaching in classrooms. Smart board works in two mode, writing and 

mouse. In state of writing, any writing or drawing in windows or other software 

environment can be made and saved into computer. When using mouse, all activities 

that a user can do on the computer by mouse can be done on touch screen board.  

 

6-2 Math Test  

The questions of posttest and pretest are planned based on the research objectives and 

viewpoint of experts. 10 questions from topic of Functions, 10 questions from topic of 

“drawing trigonometric graph” are selected. For being relevant to objectives of 

research, the questions are discussed by mathematics professors and approved by the. 
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The reason of difference in questions of posttest and pretest was different teaching 

topics. Topic of Functions are taught traditional for both control and experiment group 

but topic of “drawing trigonometric graph” is taught traditionally only for control 

group and by using smart board for test group. This difference provides better 

possibility for comparison. Grades are out of maximum 20 for both tests. To measure 

reliability of test, internal Consistency test (Split- Half) and the Cronbach's are used and 

 = 0.72 is achieved.   

 

7. Participators  

Population of this research consists of all girl students of 2
nd

 grade high school studies 

in the city of Robat Karim in the year 2011-2012. There are five governmental high 

schools in the city of Robat Karim. one high school is randomly chosen by simple 

cluster sampling and the study is conducted on it. Since the selected high school has 

two classrooms for 2
nd

 grade high school studies, one classroom is randomly selected 

as control group and the other as test group. There are 30 students in control group 

and 32 students in test group. Population of the research consists of 62 girl students of 

2
nd

 grade high school studies. 

 

8. Data Collection Method  

For data collection, two classrooms for 2
nd

 grade high school studies are randomly 

selected. One classroom is randomly selected as control group and topic of functions 

is taught traditionally within 3 months. The other classroom is selected as test group 

and topic of function is taught traditionally and topics of absolute value and 

trigonometric are taught by using smart board and educational software. After 

teaching was finished, pretest was taken from two groups. Examination of grades 

shows the same educational status of two groups. After implementation of plan, 

posttest was taken from two groups. The grades of posttest are considered criteria for 

determining influence of teaching with smart board in comparison with traditional 

teaching to demonstrate mathematical performance of student in two teaching 

methods.  

 

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 

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, 32 persons are included in test group and 30 students in control 

group. The average of grades in comparison with pretest and posttest in test group is 

1.23 that shows 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 that is       -1.2.   
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Comparing the averages of two groups, the average of test group is more than other 

group. Value of Standard deviation in pretest of test group is the highest value which 

shows more distribution in grades.  

 
Table 1 – concerning descriptive statistics of control group and experiment group 

GROUPS N Mean STD 

Control group 1 30 10.9 1.06 

Control group 2 30 9.75 0.8 

Experiment group 1 32 10.92 0.92 

Experiment group 2 32 12.15 0.74 

 

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 (0.723, 0.771, 0.938, and 0.846) are more than 0.05 so the 

data are normal and parametric tests can be used.  

 
Table 2 – concerning normal survey of grades mean of control group and experiment group 

GROUPS N Z Sig 

Control group 1         30  0.69 0.72 

Control group 2 30 0.66 0.77 

Experiment group 1 32 0.53 0.93 

Experiment group 2 32 0.61 0.84 

 

According to table 1 and its bar chart, the average of students’ grades in test and 

control group is nearly same. As it is shown, the average of grades of test group in 

posttest is the highest value.  

 
Figure 3– bar diagram related to control group and experiment group students' grade 

 

Before starting testing hypothesis, difference between grades of control and test 

groups in pretest is studies. According to equality of variances based on leven test 

(0.05<0.19) and calculated P (0.05<0.55), is resulted that there is not meaningful 

differences between two groups in posttest. 
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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 

F Sig t df Sig 
Mean 

Difference 

Std. Error 

Difference 
Lower Upper 

Equal 

variances 

assumed 
0.17 0.19 -0.6 60 0.55 -0.81 1.36 -3.54 1.9 

Equal 

variance  

Not 

assumed 
  0.59-  56.9 0.55 0.81-  1.37 -3.56 1.92 

 

In table 4, according to equality of variances based on leven test (0.05<0.55) and 

calculated P (0.05>0.036), the H0 is rejected therefore there is meaningful difference 

between mathematical performance of students in teaching with smart board and 

traditional teaching.  

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

Posttests 

 

Leven's Test 

For Equality 

Of Variances 

t-test for Equality of Means 95% Confidence 

Interval of the 

Difference 

F Sig t df Sig Mean 

Difference 

Std. Error 

Difference 

Lower Upper 

Equal 

variances 

assumed 

.34 0.55 2.1-  60 0.036 2.38-  1.11 4.62-  1-. 5 

Equal 

variance  

Not assumed 

  2.1-  58.8 0.037 2.38-  1.11 4.62-  1.4-  

 

11.  Conclusion and Discussion 

Using electronic educational environment and smart board, teacher could use 

multimedia educational materials such as film, picture, slide and educational software 

in planning lessons; teaching-learning process and evaluation to enhance quality and 

durability of education while in traditional learning environment lesson plans include 

instructions, curriculum and class tests and confine to teacher. In learning 

environment with use of smart board, the learning process is systematic and provide 

student for living in information age and allow students to go beyond lesson. In this 

educational system, student play active role in learning and set the learning based on 

their talents and interest. The result of this research shows that a dynamic learning 

environment is essential for flourishing individual talents and creativity of students 

and improvement of student’s performance. Some suggestion has been made as 

follows for further studies: 

1) Some research should be conducted on type of attitude and motivation of students        

concerning using smart board and generally equipping schools with electronic 

devices. 2) Research with same topic on large number of girl and boy students 

should be conducted and their performances should be compared. Teachers face 

with many problems to use smart board. Some of them are as follows: 1) using 
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smart board in classrooms requires equipping schools with theses educational tools 

that imposed heavy cost. 2) Working with smart board entails training, 

development of skills in providing electronic educational materials relevant to 

courses 3) this research is done only for few topics so there is more to be studied. 
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