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Abstract
Background: Nowadays, the ability of information and communication technology (ICT) in removing teaching and learning difficulties has caused ICT to be the core of most educational systems. This research aimed to study the ICT effect on improving teaching
and learning levels of male students of the vocational school of Razi in Marivan from the student’s points of view.
Methods: This research was a practical and descriptive-analytic study in terms of information gathering and of semi-experimental
pre- and post-test type with a control group, which was conducted in 2014. The statistical population included all students in Razi
vocational school of Marivan. Two classes were chosen randomly as the experimental group (n = 38) and two as the control group (n
= 45). A questionnaire was designed with 34 questions and administrated to the sample members. The questionnaire’s validity was
confirmed by 6 specialists who were experienced in a similar research area and the reliability was calculated using Cranach’s alpha
(α = 0.81). The data were analyzed by SPSS version 16 software using descriptive statistics indicators (mean), inferential statistics
tests (one sample t-test, the chi-2 test of homogeneity, Pearson, and Spearman correlation coefficients), and covariance analysis.
Results: The results of one sample t-test with the standard mean (3) indicated that there was a significant difference in all components (learning and teaching levels) between the obtained mean and the standard mean. The obtained mean was higher than the
standard mean in all components (P < 0.01, P < 0.05).
Conclusions: The findings showed that as students familiarity with ICT increases, their teaching and learning levels improvement
rate enhances (educational success) because of using ICT tools in the process of teaching. Thus, to provide students with a more
effective education and assuring their educational success, it will be beneficial for Razi vocational school teachers to use ICT-based
education in their educational practices.
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1. Background
The evolution of information and communication
technology in the field of education has provided a strong
and very practical tool to authorities, experts, and educational planners in order to change and improve teaching
and learning methods, giving excellence to educational
goals, educational reform, and adaption to current changing and complex conditions. The main goal of applying ICT is to facilitate, expand, and reinforce the teaching and learning process (1). The entrance of information and communication technology has converted learning and teaching environments from a traditional and
closed environment to an open, exchanging, and inter-

acting one (2). Through applying ICT, a lot of far-fetched
dreams have been realized and many difficulties such as
functionalization of training, focusing on learners abilities and needs, the institutionalization of student-based
education, changing teachers role as a guide, and eventually authenticating lifelong education have been solved (1,
3). Technology application in education includes any kind
of informative tools that may be used in education and
training (4). Among these, information and communication technology is a set of service tools and activities including internet, remote services and supplies, information technology equipment, radio and press, business information providers, information services on networks,
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and similar items (5). Although visual images for learning
have been used since a long time ago, learning based on
technology by using audio and video tools dates back to
the US schools in 1900, and following the second world war,
ICT development and utilization have widened (6). Nowadays, ICT has gained a significant development in a way
that information and communication technology embodies the heart and the core of world’s most educational systems as the great component of the modern world (7). It
is inevitable to the country’s education department to use
technology in the process of teaching in order to maintain
and upgrade its position in students’ education and training and upgrading teachers’ knowledge level (8, 9). The information and communication technology can be defined
as a combination of computer, video and remote technologies such as using multimedia computers, networks, and
other services depending on them (10). Certainly, future
education and training will be based on creativity, wisdom,
and strength and this important matter will not be possible unless by changing traditional training methods to
new training ones through information and communication technology (11). Applying ICT will remove educational
injustices and will eventuate in a desirable access to training for everyone.
Merging information and communication technology
in the curriculum in order to reinforce learning and managing it enables teachers to understand how their teaching
manner and students’ learning change (12). Teachers even
are able to consider students’ individual differences and
perform the training proportionate to the students’ abilities and differences (3, 13). Active learning components in
Banool and Ison’s point of view, as well as the role of active
teaching, and learning are mentioned in Table 1. It can be
concluded from the table that information and communication technology plays an effective role in the realization
of active learning.
The researchers that have studied the impact of ICT in
learning environments will be mentioned in the following.
Xiao conducted a research on “The role of information
technology in learning" stating that utilization of information and communication technology even in a short period can perform as a suitable tool to modify and upgrade
the quality of learning (15).
Another research project with the title of ACOT has
been conducted in order to design schools essential principles in 21 century. That study focused on the relationship of teacher-student and the curriculum by the cooperation of schools, universities, and researchers from 1985
to 1995. This program has presented effective models and
methods for learning and teaching through technology; in
addition, it showed that technology as a new and effective
tool of learning has been introduced by teachers in classes
2

and traditional methods have been replaced by the active
and student-centered methods (15).
Harison et al. conducted a research on using ICT in England’s school classrooms; the results showed that ICT had a
positive influence on motivation, confidence, social skills,
group, and participatory skills and increased their scientific performance (16).
Kikha and Hoveida conducted a study among middle
school students of Zahedan province on the subject of” the
influence of information and communication technology
on middle school students’ learning” using a descriptivesurvey method. The research findings showed that ICT
owns a positive influence on increasing students’ perseverance, creativity, and educational success (17).
Fathi Vajargah and Saadat Talab performed a study entitled “feasibility study of using ICT in Iranian secondary
schools”. This was a mixed method research study (using
both qualitative and quantitative methods) and due to
the nature of the research, data collection included two
stages: library and field study. The results demonstrated
that teachers agreed with the types and features of ICT. In
addition, they believed that the status of resources, facilities, and conditions for implementing ICT in schools are insufficient. The teachers confirmed the facilitating factors
of ICT applications in secondary schools (18).
Sattari et al. in a survey entitled "the relationship between using information and communication technology
and high school students’ success” studied the ICT influences in Pars Abad’s schools from the teachers’ points
of view. The results showed that there was a significant
relationship between using ICT and educational success
components including increasing creative thinking, a tendency towards class and task performance, and students’
discipline (19).
Salehi et al. conducted a research entitled "the influence of information and communication technology on
Fasa’s high-school teachers’ creativity and effectiveness”.
The results demonstrated there was a significant difference between creativity and innovation of teachers who
used information and communication technology and
those who did not (20).
Morino et al. emphasized the importance of ICT influence in providing expert workforce and considered it necessary for society’s economic development (Figure 1) (21).
It is worthy to mention that the role of ICT in the
higher education system has been investigated by some researchers. Fathi Vajargah et al. conducted a research entitled “application of ICTs in teaching and learning at university level”. This research was conducted at the National University of Iran. The research population consisted of the
university academics and students. A questionnaire was
administrated for collecting the data. The results of the
Interdiscip J Virtual Learn Med Sci. 2018; 9(1):e65358.
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Table 1. The Relationship Between Information and Communication Technology and the Realization of Active Learning

Realization Of Active Learning In Banool and Isoon’s Point of View

Students listen more, data transfer will be less emphasized and more
emphasis will be on the progress of students skills, students will be
involved in a higher level of thinking (analysis, evaluating and
combining), students are busy with various activities (writing,
discussing), the thing that is important to students would be
exploring and evaluating their own attitudes.

Information Effects on Learning

(12, 13)

Group work and participation with emphasis on self-awareness

(1, 14)

Being student-centered, teaching and upgrading thinking at a higher level

(8)

Learners’ awareness and interest will be aroused and they will be seeking
for gaining more material.

(6)

Easier understanding and attraction of information, analytical and
divergent thinking reinforcement

(1)

Learning environments revitalization and enrichment for establishing
communications between the learner and learning sources

(13)

A wider range of students’ senses is involved in the process of teaching and
learning

(2)

Expert
Workforce
Quantiative and
Qualtative
Developement

Strengthening
the
Infrastructure

Economic
Growth

Figure 1. The Impact of Workforce Learning Based on ICT Diagram.

study showed that there were several challenges pertaining to ICT application in Iran such as lack of National Policy
in terms of using ICT in Higher Education, lack of adequate
investments, cultural obstacles, financial challenges, lack
of continuity in ICT use, and lack of systematic training and
development programs (22).
Considering the importance of vocational schools in
gaining skills and training people for entering labor market, the evaluation of methods of improving teaching, and
accelerating and facilitating teaching and learning process in these schools should be prioritized; thus, the curInterdiscip J Virtual Learn Med Sci. 2018; 9(1):e65358.

(6, 10)

It makes the learners independent and encourages them to begin the
process of education
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A practical tool for problem-solving, creative and critical thinking and
conceptual learning

rent research aimed to study the influence of ICT on the
success of vocational schools from students and teachers’
points of view. The research questions were:
1. What influences did ICT exert on vocational school
students’ learning?
2. Is there a significant relationship between the rate of
students’ learning and teaching status changes and individual indicators such as the average and rate of student’s
familiarity with ICT representatives?
2. Methods
This study is an applied research in terms of purpose, and with respect to information gathering, it is a
descriptive-analytic study of semi-experimental pre- and
post-test type with a control group. The methodology of
this study is documentary in the theoretical section and
survey in the practical one. In the documental method,
the information was gathered from books, research papers, and national and international conference proceedings and required information was collected via questionnaires for the field method. The statistical population included all students in the Razi vocational school in Marivan. There were 11 classes for different majors at this high
school. Four of these classes were supplied with ICT equipment. Therefore, two of them were chosen randomly by
drawing as the experimental group (38 people), and the
other two classes which lacked ICT equipment were chosen as the control group (45 people) in the same way. A
similar pretest was conducted for both groups which included main indicators of improving teaching and learning level and they were asked to present their opinions regarding the test questions. An oral agreement was devel3
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oped with examinees so that they could leave the research
if they wanted. All of their information would have remained confidential.
Since the classes had the same teachers, they were
asked to teach the same subjects to both experimental and
control groups; of course, the control group with traditional method and the other group with ICT means. After eight weeks of teaching various subjects, a similar test
was conducted including educational success indicators
through the improvement of teaching and learning levels
as a re-examination of both groups, which was considered
as the posttest. It should be noted that in a meeting with
the relevant teachers, some arrangements were done in
terms of applied ICT equipment (PowerPoint, educational
videos, images, and Internet connection) and how to use
them. In addition, during the research and sessions, teachers’ classes were visited via direct observation in order to
provide a desirable analysis of the current situation. The
pre and posttest designed questionnaires consisted of 34
questions in the form of a Likert scale (1-very low/ 2-low/ 3average/ 4-high/ 5-very high) and they were derived from
the indicators presented in Box 1. The questionnaire validity was confirmed by 6 experts who had conducted similar
studies (faculty of educational sciences, Kurdistan University, 2 Ph.Ds. in educational management, 3 Ph.Ds. in curriculum planning, 1 Ph.D. in Philosophy of Education) and
the reliability was confirmed according to the Cronbach’s
alpha coefficient, which was 74 in the pretest and 81 in the
posttest, indicating the inherent correlation between the
responses. Covariance analysis, one sample T-test, MannWhitney U test, and Chi-square and Pearson and Spearman
correlation coefficients were used for data analysis.
Box 1. Examined Indicators in the Questionnaires

Indicators
-

Textbook attractiveness, Class attractiveness, content applicability,
Increasing scores, content remembrance, interest in the school,
engagement in the classroom, interest in the teacher, distance to superior
students, discipline in the classroom, learning motivation, educational
success, ability to answer questions at higher levels of thinking and
learning, learning outsourced information from the book, satisfaction of
the students and teachers with the teaching method, changing the
teacher’s role to a guide, teaching motivation

3. Results
A total of 83 respondents in both experimental and
control groups were male and were in the range of 14 to 17.
In order to learn about the students’ teaching and learning status, it is looked at the descriptive statistics of preand post-test in the two groups in Table 2.
4

As can be seen in the pre-test, there was no much difference between the two groups scores; but, there was a difference in the post-test. The covariance analysis was used
to determine ICT influence on students’ educational success and improving their teaching and learning level that
explains a part of the first question of the study. By looking
at the fourth line of the main output of the covariance test,
which is presented in Table 3, it can be concluded that considering that the calculated probability is smaller than the
alpha level of 0.05. (P = 0.03), students learning, learning
and academic success of knowledge are meaningful in the
two groups, and ICT has been effective in improving those
students’ teaching and learning level who used ICT equipment during the research.
In addition, for a more accurate analysis of the impact
of ICT on the measured indicators of improving teaching
and learning status and academic achievement of students
(in the experimental group), one-sample T test was used.
The results presented in Table 4 show that in all indicators, the calculated means are more than the numerical
desirability of the test (3). In addition, the calculated levels of significance were lower than the alpha level of 0.05;
thus, it can be said that ICT application has been effective
in improving these indicators according to student’s viewpoints. In total, the calculated average of 3.60 for the status
of all the indicators, the positivity of both upper and lower
limits, the lower calculated significance level than the alpha level of 0.05, and the desirable statistical t value confirm this issue.
According to Table 4, the results of one-sample T test
with an average score of 3, at 0.05 and 0.01 error levels
showed that there was a significant difference between the
obtained mean and the standard mean in all components
of teaching and learning. In all components, the gained average was higher than the standard average. Therefore, the
zero assumption was rejected and the assumption raised
by the researcher that the information and communication technology has an impact on improving the level of
teaching and learning of high school students was confirmed. There was a relationship between the improvement of teaching and learning level (academic success)
and the familiarity of students in the two classes (experimental group) and the direction of that relationship was
confirmed to be positive, so it can be said that the higher
students’ acquaintance with ICT appearance, the higher
their level of improvement in teaching and learning levels
(academic success) through using ICT tools in the teaching
process (Table 5).
Next, the correlation relationship analysis between the
students’ teaching and learning level (educational success) through applied ICT equipment during their classes
and their averages in the two groups will be discussed.
Interdiscip J Virtual Learn Med Sci. 2018; 9(1):e65358.
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Table 2. Pre- and Post-Test Scores

Group
Experimental
Teaching and Learning (Educational Success)
Control

Test Type

Mean ± Standard Deviation

Variance

Pre-test

2.99 ± 1.23

1.51

Post-test

3.60 ± 1.21

1.48

Pre-test

2.91 ± 1.28

1.66

Post-test

2.88 ± 1.26

1.60

Table 3. Covariance Analysis Results

Change Sources

Sum of Squares

Degree of Freedom

Mean of Squares

F

Significance

Intercept

1473.64

1

1473.6

46.1

0.000

Pretest

198.106

1

198.10

6.19

0.011

Group

139.372

1

139.37

4.36

0.032

Error

1470.22

80

31.961

Total

10085.0

83

The students’ averages based on improving teaching and
learning levels were placed at 3 levels of low, medium, and
high, and based on the values were placed in 3 levels of
high (17.1 - 20), medium (14.1 - 17), and low (10 - 14), which
given the calculated significance level (0.24) that is lower
than the alpha 0.05 level. There was a significant relationship between these two variables with a positive and
direct trend with Pearson correlation coefficient equal to
0.502. Thus, it can be demonstrated that those students
with higher averages following exploiting ICT equipment
during their classes gained improved learning and teaching with more educational success.

4. Discussion

significantly meaningful, so that the experimental group
with a tangible increase in average compared to pre-test
gained the favorable score of 3.60, and control group with
a decrease in average compared to pre-test gained an unfavorable score of 2.88. In addition, the study of the measured indices in the experimental group with a one-sample
T test illustrated that the calculated averages were in a
satisfactory status for all indicators that were evaluated
so that it can be claimed with a 0.95 percent certainty
that their improvement was due to the applied ICT equipment. Align with this conclusion, Thomson’s report of
three thousand schools in the United States as to the students view about ICT and education demonstrated, according to the students’ common view, ICT should fully participate in education (20).

Information and communication technology provides
a variety of teaching and learning methods, improving
problem-solving capacity, and reinforcing creative and
critical thinking and conceptual learning among students.
In this regard, the purpose of this study was to assess
the impact of using ICT equipment during the teaching
and learning process among high school students. The results of data analysis in the two control and experimental groups showed that in the present study, as in the research of Roschelle et al. (23), Kiguli-Malwadde et al. (24),
Gormally et al. (5), and Hsu (25), ICT was able to improve
the performance of students’ teaching and learning indicators. Studying the average responses provided by the
students indicated that there was no significant difference
between the two groups in the pre-test, though in the
post-test, the mean difference between the two groups was

Meanwhile, the satisfaction with the new teaching status indicators, increasing teachers teaching motivation,
students’ engagement in the classroom, learning out-ofthe-book, and remembering their contents were calculated to be the highest averages. It indicated applied ICT
equipment converted classrooms’ atmosphere to be dynamic. Based on an interactive relationship between the
teacher and students that provides the background for expressing more material from the teachers and makes students understand them via ICT equipment, it increased
students’ remembrance and maintaining the material in
their minds as well as their satisfaction with the new teaching method. Although some teachers described applied
ICT equipment during the teaching process as a disorderenhancing factor, students also assessed the average discipline in the class with a mean of 3.16 in comparison with

Interdiscip J Virtual Learn Med Sci. 2018; 9(1):e65358.
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Table 4. Single-Sample T-Test Results to Compare Post-Intervention Scores with Nominal Average
Numerical Desirabilitya

Comments
b

Difference

FAVA’s role in
Teaching and
Learning

b

Significance
Level

Mean

95% Confidence Interval
Lower

Higher

518

389

0.001

0.25

351

0.253

0.783

Classroom
attractiveness

0.831

680

< 0.001

0.89

383

0.588

1.074

Content
applicability

0.506

5.23

< 0.001

1.02

3.50

0.202

0.809

Increasing
scores

0.204

1.91

0.032

0.68

3.20

-0.07

0.417

Content
remembrance

0.783

566

< 0.001

1.55

3.78

0.508

105

Interest in the
school

0.590

608

< 0.001

1.56

359

0.397

0.783

Engagement
in the
classroom

0.919

7.23

< 0.001

0.98

3.91

681

1.198

Interest in the
teacher

0.373

306

0.005

1.01

3.37

0.130

616

Distance to
superior
students

0.142

1.045

0.48

1.12

3.14

-0.081

0.466

Discipline in
the classroom

0.061

1.73

0.24

1.22

3.16

-0.27

0.388

Learning
motivation

0.481

4.53

< 0.001

1.06

3.48

0.270

693

Educational
success

0.724

588

< 0.001

0.88

3.73

0.486

0.983

Ability to
answer
questions at
higher levels
of thinking
and learning

0.518

4.099

< 0.001

0.79

3.51

0.266

0.769

Learning
outsourced
information
from the book

0.867

7.03

< 0.001

0.76

386

622

1.112

Teachers and
students’
satisfaction
with the
teaching
method

0.939

9.49

< 0.001

0.15

3.93

0.742

1.13

Changing the
teacher’s role
to a guide

0.771

6.75

< 0.001

1.03

3.77

0.544

0.998

Teaching
motivation

0.879

7.30

< 0.001

37

387

639

1.11

605

5.28

< 0.001

37

360

0.377

0.833

Value of numerical desirability of test case – 3.
The difference from the numerical desirability.

other indicators. In order to overcome this problem, As
Xiwu’s research showed, students could be placed into

6

Standard
Deviation

Textbook
attractiveness

Total
a

Amount of t

groups to engage more in the process of learning. Moreover, they could be asked to present a matter in relation
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Table 5. Agreeable Explaining Explaining the Difference between the Effectiveness of an Index of Familiarity and Fact Sheets Improving the Level of Teaching and Learning

Components

Improvement of Teaching and Learning Level

Total

High

Average

low

High

9

2

2

13

Average

5

7

6

18

low

2

1

4

7

Familiarity with FAVA’s appearances

Total

16

10

12

38

Mean

381

3.11

2.90

3.24

Value

Degree of freedom

9.156

4

Chi-Pearson test statistic

Interdiscip J Virtual Learn Med Sci. 2018; 9(1):e65358.

0.024
356

Spearman correlation coefficient

to the subject and raise questions to the rest of the students (14). The comparison of students’ viewpoints in the
two examined classes indicated that there was a significant
difference at 0.05 significance level with 0.95 certainties.
In the following, the two indicators of students’ familiarity rate with ICT equipment and their average values are
used to specify this level of difference. Accordingly, the obtained results of chi-2 agreement table indicated for students familiarity indicator at three levels of high, medium,
and low, those students with further familiarity with ICT
equipment possessed a higher average of 3.81 compared to
those with a medium familiarity with the average rate of
3.11, and those of medium familiarity level with ICT equipment gained an unfavorable average of 0.90, with a better
learning and teaching level compared to those with no familiarity with ICT equipment. Finally, we can assert at 0.95
certainty level that with a positive and direct trend, as the
students’ familiarity with ICT equipment increases, their
learning and teaching level and consequently their educational success enhance. The results are consistent with
the results of Stearns et al. (18). In this study, as students’
familiarity and ability to engage with ICT equipment increased, their educational success enhanced proportionately. It is suggested that to exploit the effective use of ICT,
some courses are held for the teachers along with their service. To maximize the capacity of ICT, the inclusion of ICT
skills, ICDL, and the Internet in academic books is recommended. In addition, technology educators and designers are needed to design and produce appropriate electronic and multimedia courses for each course unit. Another part of the research findings regarding the reasons
for explaining the significant difference in improving the
level of teaching and learning of students showed that the
average score also had a positive and direct relationship

Significance level

with this index in a way that students with higher average
were more likely to use ICTs than other students were. In
addition, the level of teaching and learning improved and
progressed. Here, students with lower grades are required
to focus more and become more familiar with ICTs and its
applications so that they can take advantage of the positive
effects of ICTs in learning and educational success. Moreover, incorporating these students with those with higher
averages, making them familiar with ICT methods, and enabling them to perform group work in the class will be an
effective approach. The restricted statistical population to
males in this study and risk of generalizing the results to females and the restricted statistical population to the vocational schools of Marivan and risk of generalizing the findings to other parts of the country are limitations of the current study.
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