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ABSTRACT

Background: Considering the importance of ICT engagement
in learning environments, it is necessary to have a reliable and
valid method of evaluating it among students. ICT Engagement
Questionnaire (Zylka et al.) has been designed for this purpose.
This study aimed to validate that questionnaire in a representative
sample of Iranian students.

Methods: The Questionnaire was translated into Persian and its face
and content validities were assessed by the members of Education
faculty at the University of Tabriz, Iran. Its population included
the University’s faculty members and the students studying in
technical and vocational schools in Urmia, Iran. Eight experts were
selected from faculty members by means of purposeful sampling
for face and content validities, and 370 students were selected by
cluster random sampling. The research tool was Zylka et al’s ICT
Engagement Questionnaire. SPSS 26 was used for data analysis.
Results: The students’ ages ranged from 16 to 18 and 38.6% of them
were male and 61.4% were female. The reliability of the questionnaire
was 0.91 based on the Cronbach’s alpha. The results of exploratory
factor analysis revealed that five factors of ICT in Zylka et al’s
questionnaire were similar to seven factors in the present study,
namely positive ICT self-esteem (explained variance=29.87%),
self-confidence in ICT (explained variance=6.84%), online
exposure (explained variance=4.69%), social exposure (explained
variance=3.83%), interest in computers, tablets and mobile phones
(explained variance=3.46%), spending time on ICT (explained
variance=3.36%), and the negative ICT self-concept (explained
variance=3.18%).

Conclusion: PCA results revealed that seven factors can affect
ICT engagement. In total these seven factors account for 55.19%
of the variance in ICT engagement. Validating the questionnaire
reveals that the constructs of “ICT engagement” may vary among
populations in different countries. This might be due to the cultural
differences and disparities between two statistical populations in

terms of available facilities and resources.
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Introduction

Nowadays information and communication
technology (ICT) has become an essential
part of most businesses and organizations
(1). Using technology in the educational and
learning process, on the one hand leads to
progress and on the other hand facilitates
the learning processes (2). Using ICT in
the classroom is very important because it
provides opportunities for students to learn
to deal with the issues in the information age
(3). UNESCO considers the major aspects of
ICT application in education as facilitating
universal ways of accessing education,
integrating separate learnings, supporting
teachers’ professional development, education
inclusiveness, and promoting education (4).
In the present era, the rapid growth and
expansion of ICT has influenced our lives in
various cultural, social and economic aspects.
All aspects of human life have been affected
by the ICT, and one of them is teaching and
learning (5). Utilizing ICTs can enhance the
quality of access to up-to-date materials and
topics (6). In today’s digital societies, ICT
literacy is needed in almost all fields of work,
and its related capabilities are among the
important skills required for recruitment. It
is inevitable for today’s learners living in the
digital age to engage with ICT (7). A major
conditioning personal characteristic that
affects the development and adaptation of ICT
skills in a self-regulated way is considered to
be ICT engagement (7).

Zylka et al. has revealed a five-factor
model for ICT engagement: initially, ICT-
related Interest dimension. It means feeling-
related esteems, feelings such as involvement
and enjoyment, whereas value-related
capacities refer to the subject’s personal
development and understanding of problems
or competence. Therefore, ICT engagement
leads to well-developed long-term interests in
the area of ICT as well as favorite ICT topics
or types of ICT activities. This dimension is
suggested to distinguish two factors: first,
interest in computers and second, interest
in mobile phones and portable electronic
devices (8). Third, Positive Self-Concept in
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relation to the use of ICT (8). It points towards
personal notions about ICT-related abilities
that facilitate motivated behavior. This factor
refers to individual ICT experiences, beliefs
and attitudes and as such is an important
determinant of ICT-related achievement
and behavior (9, 10). The positive effect of
a positive self-concept related to the use of
ICT on outcomes of ICT-related performance
and it can be mediated by ICT-related interest
(11). Fourth, Negative Self-Concept (8). Fifth,
Social Exposure to ICT (8). This facet of ICT
engagement refers to the extent that students
make ICT a subject of interpersonal interaction
and communication, such as, talking about
the features of the latest smartphone or about
problems with their computers. Frequent
social exchange with peers, teachers, parents,
or the class room community may increase
the amount of time and the extent of ICT use,
and will foster long-term involvement (12).

Therefore, this study was conducted
in view of the importance and necessity
of dealing with the challenges of ICT and
engagement with it especially among the
younger generation. Itis also a critical research
given the lack of a similar questionnaire in
Persian, and helps with clarifying the other
researchers’ approach in this field.

So far a number of studies have been
conducted to better understand the factors
and outcomes of ICT engagement. One
study explored the adoption of information
communication technology. The results
showed that there was a relationship between
ICT adoption and academic performance
in a conservative environment. Additional
findings also stated that ICT adoption causes
improvement in the performance of female
students more than their male peers (13).
In another paper, researchers investigated
the effective integration of ICT to facilitate
secondary education. They revealed that ICT
education and English language proficiency
are significant demographic predictors of ICT
utilization. Results also revealed the positive
impact of ICT on teachers’ professional
performance (14). Also, the findings of
a research in 2013 indicate a significant
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relationship between such variables as access
to educational and IT facilities, teachers and
parents’ mastery of IT skills, student’s access
to educational and IT facilities at home, and
their academic achievement (15).

A study in UK investigated the levels
of ICT engagement inside and outside of
schools. The analysis showed that students’
engagement with ICT, especially at school,
was superficial and cursory. While most
students felt that ICT use would lead to better
learning, this study showed how the nature of
schools that deliver formal and often location-
based education affects ICT use (16).

Considering the studied literature and the
necessity of investigating the issues related to
students in the information age, it is evident
that there is a lack of research on validating
questionnaire Zykla et al. identifying the
factors of ICT in Iran. Therefore, the main
objective of the present study is to validate
ICT engagement Questionnaire among
students in district 1 of Urmia in Iran.

Methods

This is an applied research and its
purpose is to analyze and validate Zylka et
al. ICT Engagement Questionnaire (8). The
population of study were the faculty members
of department of Education at the University
of Tabriz as experts to assessing the validity of
the questionnaire and all the female and male
students studying in technical and vocational
schools during academic year 2019-2020,
in the district 1 of Urmia (1200 people). Of
Education faculty members, 8 members were
selected by purposive sampling method.
They were from various fields of expertise:
two of them were experts in educational
technology, three curriculum study experts
and three educational psychology experts. For
selecting students, we used cluster random
sampling and divided the population into 40
separate clusters based on their fields of study
(40 fields), and randomly selected 8 clusters.
In the second stage of cluster sampling, we
selected a simple random sample from each
cluster, that is, one school for each field of
study. Finally, among the participants, 370
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students were selected from the fields of
computer, architecting, electronics, graphics,
food industry, agriculture, construction
and accounting. Before filling in the
questionnaires, all participants were fully
informed about the purpose and procedure
of study, voluntary nature of participation and
confidential nature of the study.

The research tool was the ICT Engagement
Questionnaire, designed by Zylka et al (8) with
36 items. The questionnaire was designed
on the five-point Likert scale (1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree,
5 = strongly agree). The ICT engagement
questionnaire of Zykla et al (8) was translated
and implemented for the first time in
Iran. Therefore, to determine the content
validity of this tool, the original version of
the questionnaire was first translated into
Persian and then it was reviewed to verify the
translations by 3 English language experts. To
ensure the accuracy of the translations, the
Persian text of the questions was translated
into English by the English language expert
and matched with the original text and
translated back into Persian until the final
version of the questionnaire was prepared.
Then the face and content validity of the
Questionnaire were assessed by 8 members
of Education faculty at the University of
Tabriz. Content validity ratio (CVR) was
0.83 and the validity of the Questionnaire was
confirmed based on Lawshe table for CVR.
To examine the reliability of implementation
in the Iranian society, questionnaire was
distributed among a population consisting of
30 students. Based on this preliminary study,
the sentence structure of some questions was
reviewed until the final version was prepared.
Reliability was obtained using Cronbach’s
alpha coefficient (0=0.91), which shows that
the used instrument has a good reliability.
Then, the questionnaire was distributed
among 370 students studying technical and
vocational schools.

Everyone participated in the study
voluntarily and with their consent. The
faculty members ranged in age from 34 to 56
years old and student from 16 to 18 years and
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willing to participate in the study. Exclusion
criteria included a non-return and failure to
respond to all questions in the questionnaire.
After gathering data, 10 questionnaires
were excluded from the research process,
because they were filled incorrectly. Then
we used SPSS version 26 and descriptive
and inferential tests including Kaiser-Meyer-
Olkin (KMO) Measure of sampling adequacy
and exploratory factor analysis to determine
factors of the questionnaire. Kaiser-Meyer-
Olkin (KMO) Test is a measure of how
suited one’s data is for Factor Analysis. The
test measures sampling adequacy for each
variable in the model and for the complete
model. The statistic of the test is a measure
of the proportion of variance among variables
that might be common variance (19).

Results
Sample Characteristics

The main purpose of the present study was
to validate the ICT Engagement Questionnaire
among high school students in Urmia. For
that purpose, we conducted some descriptive
statistical analysis. The results are shown in
Table 1.

The students’ ages ranged from 15 to 18
and 38.6% of the participants were male and
61.4% were female. One can also observe
the frequency of participants in each of
the academic fields in Table 1. The highest
number of participants was in electronics
(23.1%) and the lowest in construction (7.8%).

Construct and Validate of Questionnaire
To answer the research question formulated
in this study, the following factor analytic

procedures were used.

First the correlation matrixes were
computed. Then Bartlett’s Test of Sphericity
and Kaiser-Meyer test were done. The results
of Bartlett’s Test of Sphericity (df=360,
P=0.0001 <0.05) showed that the items were
correlated, supporting the validity of data for
factor analysis. Then we tested the sampling
adequacy, using Kaiser-Meyer-Olkin (KMO)
Measure of sampling adequacy. The results
showed that KMO was above 0.06, indicating
that the sample size was suitable for factor
analysis.

After ensuring the suitability of data
for factor analysis, we used principle
components analysis (PCA) to identify the
factors. PCA was performed on 36 items
of the questionnaire, revealing a positive
relationship between the variables. Since the
number of factors exceeded two, varimax
rotation was necessary to identify how the
initially extracted factors differed from each
other, and to provide a clear picture of the
items loading on the factors. Kaiser Criterion
was used to decide on the number of factors
(Table 2).

As can be seen in Table 2, at the time of
applying Kaiser Criterion only seven factors
had eigenvalues greater than 1 (16).

Table 3 displays information on the
positive relationship between the variables
and the numbers of extracted factors. Using
rotation, a seven-factor solution for ICT was
identified.

Tables 3 shows Items loaded into factors
and extracted from the rotated matrix. To
examine the relationship between factors
and label them, the loadings greater than 0.3

Table 1: Freiuenci Distribution of Part1c1iants bi Field
Comiuter

Electromcs

Food industri 51 14.2
Ainculture

Total
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Extraction Method: Principal Component Analysis

were adequate for labeling the factors, and
the loadings less than 0.3 were disregarded
because they were random (18). Thus,
item number 9 was excluded and 35 items
remained. Also, Table 4 shows Factor’s load
on each item.

As shown in Table 4, all items had loadings
greater than 0.3. These results confirm that
we have 14 items in the first factor, 6 items in
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Table 2: Initial Figen values and extracted sums of squared loadings

the second factor, 3 items in the third factor, 3
items in the fourth factor, 4 items in the fifth
factor, 3 items in the sixth factor and finally,
the seventh factor have three items.

Based on the theoretical basis and content
of the items, the above seven factors were
named respectively: Factor 1: Positive ICT
self-concept (explained variance=29.87%),
Factor 2: Self-Confidence in ICT (explained
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Table 3: Rotated Component Matrix
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Normalization

variance=6.84%), Factor 3: Online Exposure
(explained variance=4.69%), Factor 4: Social
Exposure (explained variance=3.83%), Factor
5: Computer, Tablet and Mobile Phone Interest
(explained variance=3.46%), Factor 6: Spending
Time with ICT (explained variance=3.36%) and
Factor7: Negative ICT self-concept (explained
variance=3.18) (Table 2).

The percentage of total variance was
used as an index to determine how well
the total factor solution accounted for the
represented variables together. According
to Table 2, in total these seven factors can
account for 55.19% of the variance for ICT
Engagement. This percentage indicates that
it is a useful extraction as it reduced 36 items
to only seven factors. Table 3 also shows
the presence of seven possible factors for
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Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser

36 items. Factor 1 loaded highly on items
4,5,15 16,17,22,24,25,26,29,30,33,34; factor
2 on items 2,3,8,10,11,14; factor 3 on items
23,24,36; factor 4 on items 6,7,12; factor 5 on
items1,19,20,21; factor 6 on items 18,27,32;
and factore?7 on items 13,32,35.

Discussion and Conclusion

According to the results, the most
important factor of ICT Engagement among
Iranian students was the positive ICT self-
concept, and in total all seven factors could
explain more than fifty-five percent of the
variance. These factors reveal the factorial
structure of the ICT engagement questionnaire
and indicates that constructs of “ICT
engagement” are different among populations
in various countries. These results are similar
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Table 4: Items loaded into factors, extracted from the rotated matrix

to findings of Nikolopoulou and Gialamas,
that demonstrated four factors in the 36-
item questionnaire (20). The questionnaire is
suggested to be used with other populations of
different countries, in order to reveal possible
similarities and differences.

In comparison with the Zylka et al.
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Questionnaire, factors 1 and 2 of this study
(Positive ICT self-concept, Self-Confidence
in ICT) together refer to the third factor of
Zylka et al. Questionnaire (Positive ICT-
self-concept). The 3rd and the 4th Factors
in this study (Online Exposure, Social
Exposure) correspond to the fifth factor
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in that questionnaire (Social Exposure).
The fifth factor in this study (interest in
computers and mobile devices) pointed to two
factors in that questionnaire (1,2: interest in
computers and interest in mobile devices).
The sixth factor (Spending Time with ICT)
extracted from this study, is a new one that
has been identified in a different statistical
population. The seventh factor of this study is
identical with the fourth factor in Zylka et al.
Questionnaire (Negative ICT self-concept).
The descriptive analysis revealed that there
are some similarities in students’ views
across different cultures, but in some other
aspects they can be different. This difference
may be due to the cultural diversity and the
differences between the facilities available to
two statistical populations.

In a world almost intertwined with ICT, it
appears that students should be able to engage
with ICT and enjoy its benefits in learning.
Accordingly, it is of paramount importance
to identify ICT factors for educational
enhancement. Applying ICT in teaching
and learning in the educational systems
of the world is very essential and it can be
developed by creating appropriate conditions
and facilities and by applying ICT in the right
way. Therefore, students should be persuaded
to engage in ICT and should learn how to
use it correctly. In addition, changes must
be made to school curricula to encourage
students to engage in ICT. Therefore, based
on the findings of the present study, the
following topics are suggested for future
research: investigating the extent of ICT
engagement among different students and
its impact on their motivation and academic
achievement, investigating family and social
factors that influence students’ engagement
in ICT, evaluating teachers’ engagement
with ICT and finally suggesting strategies
for optimal use of ICT in Iranian schools.
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