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Abstract: The purpose of the present paper is to examine the relationship between the use of information and 
communication technologies (ICT) and student performance in high schools. So far, researches have failed to provide a clear 
relationship on the effect of ICT on student’s performance. Our paper aims to summarize the main findings of the literature 
and to give two complementary explanations. This study classified students into two groups, treatment and control groups. 
Our sample contains 174 senior students that their biology score was taken into account. Primary test revealed a positive and 
significant difference between ICT based teaching and conventional one; But applying Difference in Difference (DID) 
approach to the study showed that the very significant association between students’ score from ICT based schools and 
conventional counterparts is no longer reliable. Results suggest that considering baseline differences could make huge 
differences. 
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I. INTRODUCTION 
 
The smart school is an institution that is created to 
enhance teaching-learning system at schools and 
improve inquired students abilities (Saatchi, 1997). 
At smart schools also management system is 
reconstructed and the whole education system is 
based on computer and network technology and the 
content of teaching courses is electronic and its 
supervision system is intelligent (Banerjee et al, 
2004).  
In order to follow global teaching methods, apply 
Information and Communication Technology (ICT) 
and enhance capability in education, Iranian 
government has applied the ICT education system at 
some schools in various states of Iran. ICT could 
improve teaching styles and make the organizational 
structure in management of the school more effective. 
It also could facilitate the communication between 
schools, enhance students abilities and management 
approaches (Chan, 2002). There is a wide believe that 
ICT has the potential to revolutionize education and 
enhance learning abilities as it has changed other 
institutions in society (Chan, 2002).  
Moore (2005) summarized the effectiveness of ICT 
on students learning. He also emphasized on students 
increased motivation to do their homework in a better 
quality and improvement on their behavior at school. 
Also, at smart schools, students learnt more 
independency and fast working. Alongside this study, 
Kulik (1999), Sosin et al(2004) and Coates et all 
(2004) also demonstrate some evidences from the 
positive impact of ICT on students’ achievement. On 
the other hand, some researchs show that there is no 
evidence of association between ICT and education. 
Some of the most important studies of this branch are 
Angrist and  

 
Lavy (2002), Kirkpatrich and Cuban (1998), Banerjee 
et al (2004) and Goolsbee and Guryan (2002). We 
will discuss further about the conflicting literature. 
Coates et al (2004) studied face to face and online 
three principals of economics courses at three 
different institutions. Students’ score in final exam is 
used to evaluate their learning. Results of this study 
shows that students’ score in face to face method is 
almost 15% higher than online format. Pozo and Stull 
(2005) studied two matched pairs of on-campus and 
online course, one in statistics and the other in 
managerial economics. They results from statistics 
class show that the score of students that took the 
traditional format was 14.1% higher than online 
course. Whereas students’ score in both methods 
wasn’t significantly different in managerial 
economics course.  Mosteller (1995) surveyed a 
similar study on principals of macroeconomics. They 
applied a simple compression of means of the 
students’ score and they reported there wasn’t any 
significant differences between the two methods. 
Results of Leuven et al (2004) study show no 
significant association between ICT use in 
educational system and pupils’ performance. They 
conclude that students may use ICT to increase their 
leisure time and online gaming. Increased 
communication channels don’t necessarily refer to 
any particular achievement.  
Kulik’s study (1994) depicted that students whom 
took ICT based courses had higher scores than 
students who used conventional courses. Also 
students like ICT based classes and learn more in less 
time. Sosin et al (2004) constructed a study that 
contains 3986 enrolled students in economics by 30 
instructors and 15 institutions in USA. They found a 
positive and significant effect of ICT on students’ 
performance. Fuchs and Woessman (2004) showed 
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that while we applied ICT in education, correlation 
between ICT use and educational performance was 
higher than conventional counterpart system. They 
also mentioned that appropriate appliance of ICT 
could enhance educational performance and improve 
students’ score. Attwell and Battle (1999) examined 
the association among having a PC at home and 
school performance. They used a sample of 64300 
American students. Their results show that students 
who have a PC at home and use it to study, have 
better scores in reading. Coates et al (2003) didn’t 
find a significant association between online courses 
and performances.  
One of the main applications of applying ICT system 
at schools to the purpose of making them smart is that 
it offers access to a lot of information about 
productivity and usefulness of this system which can 
be used to analyzing teaching and learning quality in 
classroom. Alongside every policy, the effectiveness 
of ICT smart schools needs to be discussed. To this 
end residential schools which applied ICT from the 
state of Yazd was chosen to study the association 
between ICT smart schools and education 
improvements. 
 
II. DETAILS EXPERIMENTAL  
 
2.1. Methodology and Dataset 
Stratified random sampling was applied in data 
gathering. Our sample contains 174 individuals from 
high schools. This study targets one of the states of 
Iran (Yazd). All gathered data was from this state’s 
schools. Our subjects were randomly chosen. 40 
students were chosen for control group and 42 
studenys for treatment group (half of subjects were 
male and the other half were female). The treatment 
group was selected from ITC based schools which 
weren’t ICT based at the beginning of the study and 
the control group was from conventional counterparts 
which weren’t ICT based before and after the 
beginning of this study. After determination of the 
treatment and the control groups, a comparison 
between the students’ score at biology was taken into 
account using simple conventional approaches and 
Difference in Difference (DID) approach. 
Difference in differences is a tool to estimate 
treatment effects comparing the pre- and post-
treatment differences in the outcome of a treatment 
and a control group. In general, we are interested in 
estimating the effect of a treatment D_i on an 
outcome Y_i: 

 
α_i is constant term, λ_iis time fixed effect, X_it is 
time-varying covariate like individuals' age and ε_it 
is an error term. Individuals and time are indexed by i 
and t, respectively. To see the effect of a treatment we 
would like to know the difference between a person 
in a world in which she received the treatment and 
one in which she does not. Of course, only one of 
these is ever observable in practice. Therefore we 

look for people with the same pre-treatment trends in 
the outcome. Graphically this would look something 
like this: 

 
One can obtain the mean outcome of one group in 
both periods and take their difference. Then obtain 
the mean outcome of the other group in both periods 
and take their difference. Then take the difference in 
the differences and that's the treatment effect. 
Mathematically one can put these effects on a 
regression form: 

 
Where Υ_s is a dummy for control group. λ_tis time 
dummy and T_itis a variable which we get from 
multiplying time (λ_t) to control group’s dummy 
variable (Υ_s). ϵ_it and Y_it were introduced before. 
As many authors dicussed, DiD is a method to 
estimate treatment effects with non-experimental data 
(keshavarz, 2014). 
 
III. FINDINGS AND DISCUSSION 
 
3.1. Findings 
Table 1 shows some statistics about treatment group 
and control group before running our test.  
 
Table 1-comparison of students’ score in mathematics 
in pre test session between the two groups 

 
Source- study finding 
 
The mean score for the treatment group was 15.12 
and for control group was 15.92 at biology course in 
seniors. T-student statistic shows that there is no 
significant difference between both groups’ score at 
biology.  
 
Table 2- comparison of students’ score in 
mathematics in post test session between the two 
groups 
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Source- study finding 
As can be seen in table 2, mean score of treatment 
group is 17.36 and for control group is 16.27 after 
running ICT at some schools. T- student statistic 
shows that the post test difference between two 
groups is highly significant. Results show that 
performance of both groups are increased in post test. 
It can be understood that applying ICT at teaching 
biology was useful but for further insurance we check 
the difference between the two groups pre and post 
test.  
 
Table 3-DID results for treatment (follow up) and 
control groups (baseline) 

 
Source- study finding 
 
Table 3 shows the results from difference in 
difference method. As can be seen results from DID 
method is completely different from table 2 results. 
Table 2 showed that ICT based schools are better 
than conventional counter parts but DID results 
approved this believe was incorrect. At the literature 
this bias in estimations was referred to the baseline 
(Keshavarz, 2014). Our previous method (results 
from table 2) was conducted to just follow up (post 
test) differences but DID method considers baseline 
(pre test) differences too.  
 
3.2. Discussion 
The main aim of this study was to investigate the 
effect of ICT in education. To this end biology course 
was chosen and the selected data showed that the 
association between the ICT use and students’ 
performance was high which indicated that there was 
a significant and positive relationship between ICT 
use and students performance; but applying DID 
method showed that this conclusion wasn’t correct (at 
least for biology course).  
   The primary comparison of students’ score in 
biology showed that the treatment group had better 
performance than control group. It was conducted 
that the difference between the two groups is 
significant. This indicated that students’ performance 
was increased when their teacher use ICT. Pittard and 
Jessica (2003) believed that ICT based education 
system is better than non-ICT form of education in all 
aspects of science. According to them, ICT can 
motivate students in learning. Deaney and Ruthven 
(2003) also found that ICT would increase students 
interest to study and learning and it can motivated 
them to take more time to learn.  

    It is interesting that non of mentioned studies did 
take baseline effects into account. This study 
indicated that baseline effects are important and not 
considering primary differences between control and 
treatment groups could make results totally 
misleading. Primary results from this study showed 
that ICT use in education could make significant 
differences in biology learning but final results, after 
considering baseline differences, told another story.  
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