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Abstract: In this paper, the influence of smart schools on retention of biology lesson among first grade high school students 

of Kermanshah city in Iran is studied in education year 2015-2016. The research method is quasi-experimental with two 

experiment and control groups. By cluster random sampling, two classes with normal educational system and two classes with 

smart educational system are selected among first grade high school students of Kermanshah. The sample size included 100 

students who are divided into two 50-member experimental and control groups. The independent variable is smart schools and 

the dependent variable is retention. The content of the eighth chapter of the biology book is taught to both groups in normal 

and smart methods. The applied tool is a researcher-designed retention test that is performed in two pretest and posttest 

retention stages in two groups. First, no significant difference is seen in the levels of preliminary knowledge of the students in 

two groups. After the experiment, a posttest is condycted to evaluate retention level in both groups. The average score of the 

experiment group is bigger than the average score of the control group. The independent t-test is used to examine the research 

hypothesis. This test is calculated with 95% confidence, which indicates a significance difference between the students’ 

retention process in biology and its implication in teaching and retention of biology. 
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1. Introduction 

Technology is the most important criterion of 

development, particularly in the modern world; and 

education is a tool to become familiar and have access to 

new technologies [1], [2], [3]. Using technology in 

education will reduce education costs, save time, increase 

learning opportunities, increase educational success, and 

increase the possibility of quick access to information [4]. 

Smart schools are new approach in education that will make 

fundamental changes in the process of teaching and 

learning by combining IT and learning programs [5]. 

Accordingly, it is necessary for the education programs to 

be organized in line with these changes and with respect to 

the needs of society [6]. 

Smartification causes retention from other sources to be a 

tool for learning progress in many subjects. It can also 

develop students’ innovative abilities, encourage them to be 

responsible for their own learning and motivate them to have 

a mutual interaction with a bigger community [7]. On the 

other hand, retention of discussions in biology is fundamental 

and necessary, and all scientists and policy-makers of 

technology believe that biology is the most strategic 

knowledge and technology in which if a country makes 

progress. 

The researchers’ investigations have shown that explaining 

discussions to others, reviewing and reading them loudly 

help profound learning [8]. By studying Recency Model, the 

researchers concluded that fast learners forget faster as well 

and slow learners forget slower [9]. What seems highly 

important is the manner of studying this lesson and 

understanding the concepts and key points of the book. 

Therefore, by this research, the influence of the role of smart 

schools on the retention in biology will be studied. There is a 
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process in retention called image stabilization in which 

visible information or a part of it that is understood by an 

image, is learned better and more than other contents; 

therefore, its retention will be increased [10]. 

Lovel Monky [11] showed that the speed of using the 

methods of virtual learning is doubled and our children are 

floated in an unreal world full of symbols more than ever. 

Collis [12] showed that the main determining factor of 

efficiency in using IT in class and education progress is 

teacher’s skill in using IT and having a positive view about 

it so that retention seems to be more comprehensive and 

real. In a study done by Mayer [13], it is illustrated that 

presenting information via multimedia method will 

motivate students to do activities such as selecting, 

organizing, and integrating visual and auditory information 

and improve retention and learning and, consequently, their 

education progress. 

Atkinson [10] compared learning in a traditional situation 

and retention by computer and studied its relationship with 

gender and cognitive style. His report indicates that people 

with verbal cognitive style have the most positive view and 

best performance in retention by computer. In a research, 

Urdan et al. [14] discussed the advantages of electronic 

learning the results of which showed that in this kind of 

education, stable high-quality content is created and 

education costs would reduce 50 to 70 percent. 

Wang [15] made a comparison between electronic learning 

and normal learning in class. He showed that retention in 

electronic learning is better than retention in normal learning. 

Hamzah et al. [16], also, announced that students have a 

positive view regarding changes in smart schools compared 

to public schools, and finally, they more advance in 

education. 

2. Materials and Methods 

In this research, quasi-experimental method with pretest 

and posttest and follow up team are used and implemented 

in smart and normal high schools in Kermanshah. 

According to statistics of education office in Kermanshah, 

the statistical population in educational year 2015-2016 

included 12123 students. Cluster random sampling is used 

in a way that two girls’ schools and two boy’s schools are 

selected from state and smart schools randomly. Sample 

size included 100 students out of which 50 students were 

put in the experiment group and 50 students were put in the 

control group. 

First, all students are tested by one pretest (20 questions 

with 20 scores) that included 4 true/false questions, four 

multiple choice questions, four fill in questions, and four 

long-answer questions. The allocated time to answer the 

questions was 90 minutes. Then eighth chapter of biology 

book is taught to students within eight 90-minute sessions. 

The same happened for the control group. To prevent 

intervention of confounding variables, pretest and posttest are 

done in completely same situations. 

The content of education program in smart schools include 

eighth chapter of the biology book in which both student and 

teacher present producing electronic content and lesson as 

CD using technology tools. Education is not limited to 

teacher, rather, teaching and learning is fully interactive, and 

students have a main role in learning scientific discussions. 

By databases and software programs, the teachers revise and 

change present courses. The content of education program in 

public schools includes eighth chapter of biology and health 

lesson that is taught by teacher traditionally using 

whiteboard. 

Research-made retention test: the test included 20 

questions of eighth chapter of biology book with 20 points 

that included 4 true/false questions, four multiple choice 

questions, four fill in questions, and four long-answer 

questions, and it is performed on both experiment and control 

groups as retention pretest and posttest. All questions had 

high validity and the score of each question is bigger than 

1.5. Using Spearman correlation coefficient Editors’ 

reliability coefficient in this research between the judgments 

of two graders is obtained as 0.98. 

3. Result 

Kolmogorov-Smirnov test shows that statistical data have 

a normal distribution (p > 0.05). The results are shown in 

Table 1. Therefore, parametrical test can be used for retention 

analysis. 

Table 1. Kolmogorov-Smirnov test for normality of data distribution. 

 retention 

N 100 

Normal Parameters 
Mean 9.3100 

Std. Deviation 3.90110 

Most Extreme Differences 

Absolute .055 

Positive .055 

Negative -.041 

Test Statistic .055 

Asymp. Sig. (2-tailed) .200 

After doing experiment and implementation of tests in 

order to examine hypotheses and analyze statistical data of 

both groups, parametric independent T-test is applied using 

SPSS software. The results are shown in Tables 2 and 3. 

Table 2. Mean and standard deviation in two experiment and control groups. 

 group N Mean Std. Deviation Std. Error Mean 

retention 
control 50 7.2350 3.01375 .42621 

experiment 50 11.3850 3.58861 .50751 
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Table 3. Results of independent t-test on data. 

 

Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

retention 

Equal variances 

assumed 
.817 .368 -6.262 98 .000 -4.15000 .66273 -5.46517 -2.83483 

Equal variances 

not assumed 
  -6.262 95.158 .000 -4.15000 .66273 -5.46566 -2.83434 

 

Table 3 shows that with respect to F = 0.817 and p < 0.05, 

there is a significant difference between two experiment and 

control groups’ score difference between retention pretest 

and posttest. 

4. Discussion 

By increasing motivation, students’ attempts to more 

retention, and consequently, their scores will be more and 

higher. Increasing motivation and scores would lead to 

students’ positive view on themselves and their abilities, and 

finally would lead to positive self-concept. The results, also, 

show that students in smart schools are more independent 

than students in public schools. Graphical images, various 

sounds, and educational movies could make environment 

attractive for retention and students learn lessons deeper. By 

making students active in the process of learning in smart 

schools, retention increases, and in addition to using auditory 

sense, students’ visual sense and cognitive activity would be 

motivated. In smart schools, learners have a high self-

regulation and, therefore, they do their activities actively, and 

search for new information and sources. 

The results of the research are in line with the studies of 

[10], [11], [12], [13], [14], and [15]. To explain this result, it 

can be said that new computer and multimedia could change 

the retention environment, make it attractive, attract students 

to the process of retention, add reinforcing stimuli to 

education and retention process in order to improve 

education quality, and finally increase learners’ motivation to 

retention of lessons. 

5. Conclusion 

This research aims to study the influence of smart schools 

on retention of biology lesson in first grade of high school in 

Kermanshah in Iran. The difference of pretest and posttest 

scores for both control and experiment groups indicate that 

there is a significant difference between the groups. The 

results show that smart schools increase students’ retention 

considerably. The following suggestions are presented for 

further research: 

� Regarding the influence of smart schools on students’ 

retention, it is suggested that teachers use content-

making software in other subjects to increase retention 

of that lesson. 

� To develop smart schools due to their positive influence 

on retention of lessons 

� To make teachers familiar with computer teaching, it is 

suggested to consider appropriate training courses for 

them. 

� Teaching using electronic learning tools to students and 

mastering new software 
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