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Abstract

Despite the rapid integration of technology in higher education, student
readiness and beliefs regarding online learning tools remain inconsistent
across disciplines. This study investigated university students’ Information
and Communication Technology (ICT) skills and their beliefs regarding the
effectiveness of technology in online classrooms. Participants included 90
undergraduate students from three distinct groups: junior English literature
majors, senior English literature majors, and computer science majors.
Quantitative survey data were analyzed alongside qualitative responses. The
findings revealed that while students generally maintain positive perceptions
of their ICT skills and view themselves as technologically literate, differences
in confidence and application emerged across the academic disciplines. These
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results imply that academic departments must implement targeted, discipline-
specific digital literacy training. The study has specific implications for
university administrators and educators and provides them with guidelines on
the development of resilient digital curricula for both crisis-induced online
learning and standard academic settings.

Keywords: Information Technology, learning, higher education, online
classes

1. Introduction

From the first humans on Earth to the present day—us, the 21st-century
generation—humanity has always been engaged in a continuous process of
creation and improvement. It can be said that technology has been one of
these great improvements. Information technology in a simple term is defined
as the act of merging electronics, computations, and telecommunications
which has opened up new ways for information collection, storing,
processing, transmitting, and displaying technology (Lee, 2002).

In its essence Information Communication Technology is the way
that a human being uses technology in life. Although there is no universal
definition for ICT, Beckinsale and Ram (2006) define it as the technology
use for supporting information gathering, processing, distribution and use.
This ICT usage though looks simple, has an extremely complex process. To
this end, paying attention to ICT and the effect that it can have on every
aspect of human life is of great importance to the ones who are concerned.
This effect can also be observed in the realm of education. This effect has
appeared to be felt in every part of society by its common expanding request
in the school environment. Among the concerned individuals is Oliver (2002)
who argued that one of the goals of an educational institution is to make sure
that the students have information literacy, the ability to identify and analyze
the necessary information to meet their needs.

According to Weert and Tatnall (2005), the past and even new
developments in information technology have a great impact on many aspects
of society. Policymakers are concerned with issues related to economic
development, intellectual property rights, privacy, and having and receiving
information. As can be seen, the widespread technology use has step by step
presented its influence and the realm of education was not an exception.
Different kinds of electronic devices have paved the way for the necessity of
acquiring new kinds of skills. The stakes were so high that The No Child Left
Behind Act of 2001 stated that all students should be educated in technology
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by the eighth grade (Arévalo & Orellana, 2026; Padron, 2012). In a short
time, technological literacy became so important that every nation looked for
a new type of education. It has been suggested that this is important for
citizens to participate in research and to define the relationship between
technological processes and human needs.

The existing relationship between the technological age and ICT on
one side, and education on the other, is evolving rapidly as the world
accelerates toward becoming fully electronic. With this in mind, ICT use in
education turns to become a must for every country seeking improvement.
Based on this, several previous studies have shown that the proper use of ICT
can improve the quality of learning and connect learning to real-life situations
(Khalili et al., 2024; Lowther et al., 2008; Weert & Tatnall, 2005). To this
end, an investigation into university students' use of and skills in Information
and Communication Technology (ICT) during their online classes is needed
to bring these issues out of the shadows. The so-called weaknesses and
strengths should be found and paid due attention in order to help students on
their learning journey.

Despite the documented benefits of ICT in educational settings, a
significant gap remains in empirical research comparing digital literacy and
technological beliefs across disparate academic disciplines, particularly
during sustained online instruction. While prior research has frequently
treated higher education students as a homogenous group of digital natives,
this approach overlooks how distinct academic cultures (specifically,
humanities versus technical disciplines) shape students’ actual ICT
competencies and their cognitive beliefs about technology’s efficacy.
Comparing English literature majors (who rely on ICT primarily for text-
based analysis and communication) with computer science majors (who
engage with the technical architectures of these technologies) provides a
unique vantage point to examine these differences. By employing a mixed-
methods design that combines quantitative survey metrics with qualitative
text-mining via WordStat, this study goes beyond self-reported confidence
scores to capture the nuanced conceptualizations students hold regarding
technology. Consequently, this study contributes to the field by providing a
comparative, discipline-specific framework for ICT readiness and offers
university administrators and curriculum designers actionable insights to
develop tailored digital support systems rather than generic, one-size-fits-all
technological training.
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2. Literature Review
2.1 The Efficacy and Impact of ICT in Educational Settings

A substantial body of research positions Information and Communication
Technology (ICT) as a vital tool for enhancing teaching and learning.
Proponents argue that ICT can improve the quality of learning by connecting
theoretical concepts to real-life applications (Khalili et al., 2024; Lowther et
al., 2008; Weert & Tatnall, 2005). However, the empirical evidence regarding
the direct impact of ICT on academic performance remains nuanced. For
instance, while Shapley et al. (2011) noted a positive trend in the direction of
expected effects, they found no statistically significant impact of technology
immersion on students’ reading or mathematics performance. This
discrepancy suggests that the mere presence of technology does not guarantee
improved outcomes; rather, the effectiveness of ICT may depend on how it is
integrated into the pedagogical framework.

2.2 Students’ ICT Usage Patterns and Perceived Effectiveness

Beyond academic performance, research has increasingly focused on how
students perceive and utilize technology. A recurring theme in the literature is
the disconnect between students’ positive attitudes toward ICT and their
actual academic application of these tools. For example, Dang and Nhung
(2014) found that while Vietnamese EFL university students held positive
beliefs regarding the role of ICT in language learning and expressed a desire
for more technology-enhanced instruction, their actual usage was
predominantly geared toward private, non-academic purposes.

This distinction between attitude and application is critical. While
students may view technology as a crucial means to improve their
schoolwork (a sentiment echoed in the PISA (2012) results regarding
European students) their actual skill sets and usage behaviors may not align
with academic requirements. This gap highlights the necessity of
investigating not just whether students like technology, but whether they
possess the specific ICT skills required for formal academic success in digital
environments.

2.3 Disciplinary and Institutional Variables in ICT Adoption

The impact of ICT is not uniform across different educational roles or
academic disciplines. Previous studies have examined ICT from various
perspectives, including its use by university lecturers (Tarik Kisla et al.,
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2009), the difficulties faced by academic staff (Archibong & Effiom, 2009;
Khalili, et al., 2025), and the relationship between technology use and
success in specific subjects like physiology (Al-Hariri & Al-Hattami, 2017;
Zohrabi & Khalili, 2024).

However, a significant limitation in current literature is the tendency
to treat university students as a monolithic group. Most existing studies
overlook how academic discipline (e.g., Humanities vs. Science) or academic
seniority (e.g., Junior vs. Senior status) might influence digital literacy and
technological beliefs. For instance, while a computer science student may
interact with technology through technical architecture, an English literature
student may interact with it through digital textual analysis. This study seeks
to address this oversight by providing a comparative analysis of these distinct
student populations.

2.4 The Present Study

While the aforementioned studies provide a foundation for understanding
ICT, there remains a lack of comparative research that examines how
different majors and year levels influence ICT competence and beliefs,
particularly within the context of online learning. By investigating English
language majors and computer science students across different stages of
their degree, this study aims to provide a more complete understanding of
student readiness. This approach moves beyond the broad generalizations of
previous research to identify specific needs for targeted digital literacy
interventions in both normal and crisis-driven (e.g., pandemic) educational
contexts.

2.5 Theoretical Framework

To provide a clearer conceptual basis for the present study, the European
Digital Competence Framework for Citizens (DigComp) was adopted as the
study’s theoretical framework. DigComp conceptualizes digital competence
as a multidimensional construct that extends beyond general familiarity with
technology and includes a set of knowledge, skills, and attitudes required for
effective, critical, and responsible use of digital technologies in learning,
work, and everyday life (Carretero et al., 2017). In this framework, digital
competence is organized into five broad areas: information and data literacy,
communication and collaboration, digital content creation, safety, and
problem solving.
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DigComp is particularly relevant to the present study because it
offers a structured way to conceptualize university students’ ICT skills across
multiple domains rather than treating technology use as a single,
undifferentiated ability. This is important because students may appear
similarly confident in technology overall while differing in more specific
areas such as communication, content creation, or problem solving. The
framework is therefore useful for interpreting variation in ICT skills across
disciplines and academic levels. It also aligns well with the dimensions
examined in the present study, especially communication, content creation,
safety, and problem solving, and supports a more systematic interpretation of
students’ self-reported competencies.

In addition, DigComp provides an appropriate basis for interpreting
students’ perceptions of technology efficiency for learning purposes.
Although the third research question focuses on perceptions rather than
competence alone, students’ views of technology as useful for saving time,
accessing information, and supporting academic tasks can be understood as
reflecting the practical educational value of digital competence in context.
Thus, DigComp serves as a suitable framework for linking the quantitative
focus on ICT skills with the qualitative exploration of how students
experience technology in learning.

Viewed through this framework, the present study examines whether
students’ perceived digital competence differs by academic level and field of
study, and how they describe the role of technology in supporting learning.
The use of DigComp, therefore, strengthens the conceptual grounding of the
study and helps connect instrument dimensions, group comparisons, and
interpretation of findings within a coherent theoretical structure.

Research Questions

Question (1). Are there any differences between English language major
juniors and seniors in their ICT skills?

Question (2). Are there any differences between English language students
with computer science students in their ICT skills?

Question (3). What are university students’ perceptions of technology
efficiency for learning purposes?
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3. Method
3.1 Research Design

The primary purpose of this study was to discover the differences between
English major juniors and seniors at the University of Tabriz in the Faculty of
Persian Literature and Foreign Languages, Department of English Language
and Literature, regarding their ICT skills and their beliefs in technology
efficiency, as well as the differences between English major students and
computer science students at the University of Tabriz in the Faculty of
Mathematical Sciences.

The study employed a quantitative survey design, supplemented by
open-ended qualitative items to elicit deeper participant insight. This
approach of collecting and analyzing both quantitative and qualitative data
within a single study process is intended to gain a more comprehensive
understanding of the research issue (Creswell, 2004; Taherkhani & Moazami,
2026). Although this study is not a fully comprehensive mixed-methods
inquiry, the integration of these supplementary open-ended questions is
intended to play a complementary role, taking advantage of the strengths of
both data types to allow for a more powerful analysis and contextualization
of the quantitative results (Dobakhti, 2020; Sedghi et al., 2026; Wuntu et al.,
2024). This design was chosen to better acquaint the researchers with the
complexities of the issue under investigation and to ground the statistical
findings in the students’ own perspectives.

3.2 Participants

The participant pool for this study comprised undergraduate students enrolled
at University of Tabriz, Iran, during the 2022-2023 academic year. A
convenience sampling design was utilized to select participants from two
faculties: the Faculty of Persian Literature and Foreign Languages
(specifically the Department of English Language and Literature) and the
Faculty of Mathematical Sciences (specifically the Department of Computer
Science). Convenience sampling was considered appropriate for this study
because the researchers had direct access to these intact student groups and
sought to compare learners from two readily available disciplinary contexts
within the same institutional setting.

The final sample consisted of 90 students (N=90), categorized into
three distinct academic groups including: a) Senior English literature majors
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(n=24); b) Junior English literature majors (n=30); and c¢) Computer science
majors (n=36, serving as the non-humanities comparative group).

Prior to data collection, formal administrative approval was obtained
from the respective departmental heads at the university. Ethical standards
were strictly observed. That is, all participants were presented with a digital
informed consent form detailing the study’s aims, the voluntary nature of
participation, and their right to withdraw at any point without academic
penalty. To ensure absolute anonymity and confidentiality, no identifying
personal information (such as names or student identification numbers) was
collected.

3.3 Instrumentation

Data were collected through a standardized questionnaire (see Appendix A)
adapted from the digital skills framework developed by the AAL Association
(2017). The questionnaire consisted of two sections. The first section was
designed by the researchers to obtain basic demographic information,
including age, gender, and university major. To protect participants’
anonymity, no names or other identifying personal information were
collected.

The second section included the main instrument measuring
learners’ ICT-related skills in online classes. This part was selected from the
AAL Association (2017) questionnaire on digital skills. In line with the
purpose of the present study, items 2 and 3 from the “Critical Questions”
section were retained. From the “Digital Skills” section, the following five
subscales were included: (1) information, (2) communication, (3) content
creation, (4) safety, and (5) problem solving. The items were reviewed
carefully to ensure their relevance to the context of online learning among
EFL learners. Minor adaptations were made only to improve clarity and
contextual appropriateness for the participants. However, the original content
and structure of the instrument were preserved as much as possible. Because
some participants were not English majors, the questionnaire was translated
into Persian to ensure comprehensibility.

To enhance the quality of the translated version, a translation and
adaptation process was followed. First, the questionnaire was translated from
English into Persian. Then, the translated version was reviewed for linguistic
clarity and conceptual equivalence with the original items. Any ambiguous
wording was revised before final administration. This process helped ensure
that the translated items were understandable for students from different
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academic majors while maintaining the intended meaning of the original
instrument.

Evidence of validity was established through expert review. Three
specialists in the field examined the questionnaire in terms of content
relevance, clarity, and appropriateness for the objectives of the study. Based
on their feedback, minor revisions were made to improve wording and
clarity. The final version was therefore considered to have acceptable content
validity for use in this study. In addition, the questionnaire had previously
been validated in related research (Dobakhti, 2020), which further supported
its suitability for the present investigation. Construct validity of the
questionnaire was further examined through confirmatory factor analysis
(CFA) to determine whether the items adequately reflected the underlying
dimensions of ICT skills. The results indicated an acceptable model fit, with
the Comparative Fit Index (CFI) used as a key validity indicator (CFI = .91),
supporting the construct validity of the instrument.

Regarding reliability, the internal consistency of the questionnaire
was examined prior to the main analysis. Cronbach’s alpha coefficients were
calculated for the overall scale and its subscales to determine the consistency
of the items. The results indicated acceptable reliability for the instrument.
More specifically, the overall Cronbach’s alpha for the questionnaire was .91.
The subscale alpha coefficients involved: (1) information (.87), (2)
communication (.82), (3) content creation (.88), (4) safety (.83), and (5)
problem solving (.86).

As the study employed a mixed-methods design, two open-ended
questions were added at the end of the questionnaire to gather qualitative data
and allow participants to elaborate on their experiences with ICT use in
online classes. This qualitative component provided complementary insights
beyond the fixed-response items.

Ethical considerations were also observed throughout the data
collection process. Participants were informed about the purpose of the study
and were assured that their responses would be used only for research
purposes. Participation was voluntary, and the respondents could decline or
withdraw at any stage without penalty. Informed consent was obtained before
questionnaire administration, and anonymity and confidentiality were
maintained throughout the study.
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3.4 Data analysis

Quantitative data were analyzed using IBM SPSS Statistics (Version 26).
First, the questionnaire responses were screened for missing data and coded
at the student level (Yes = 1, No = 0). For each participant, an overall ICT
score and subscale scores (Information, Communication, Content Creation,
Safety, and Problem Solving) were computed by summing the relevant
dichotomous items. Descriptive statistics (frequencies, percentages, means,
and standard deviations) were then calculated for the overall scale and each
subscale. To address Research Questions 1 and 2, independent-samples t-
tests were conducted to compare (a) English major juniors and seniors and
(b) English language students and computer science students on the overall
ICT score and on each subscale score. Prior to running the t-tests, normality
(Shapiro—Wilk tests) was checked. Along with p values, effect sizes (Cohen’s
d) were reported to estimate the magnitude of group differences. All
statistical tests were interpreted at the .05 significance level.

Qualitative data from the two open-ended items were analyzed using
thematic analysis following Braun and Clarke’s (2006) framework.
Responses were first compiled and read repeatedly to achieve familiarization
with the dataset. Because some participants were non-English majors, their
written responses were translated into English prior to analysis to allow a
unified coding process. As an initial exploratory step, WordStat 7.0.11 was
used to identify frequently occurring words and phrases; however, theme
generation was based on an interpretive coding process rather than frequency
counts alone. The qualitative analysis proceeded through six phases: (1)
familiarization with the data, (2) generating initial codes, (3) searching for
potential themes by clustering related codes, (4) reviewing themes against the
dataset, (5) defining and naming themes, and (6) producing the report with
representative quotations. The themes derived from the two open-ended items
were used to answer Research Question 3 and to complement and
contextualize the quantitative findings.

4. Results
4.1 Exploring Research Question 1

Are there any differences between English language major juniors and
seniors in their ICT skills?

Prior to the main analysis, the normality of the overall ICT score and
subscale scores was examined using the Shapiro-Wilk test. The results
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indicated that the distributions of the overall score and the main subscale
scores were normal in both groups (p > .05), thus supporting the use of
independent-samples t-tests. Table 1 shows the related descriptive statistics
and t-test results:

Table 1

Descriptive Statistics and Independent-Samples t-test Results for ICT Scores

by English Major Status
Variable Group N M SD t df p Cohen’s d
Overall ICT score Seniors 24 18.08 0.97 1.62 52 111 0.44

Juniors 30 17.60 1.15

Information Seniors 24 2.83 0.38 1.14 52 259 0.31

Juniors 30 2.70 0.47

Communication Seniors 24 4.71 0.55 1.28 52 .206 0.35

Juniors 30 4.53 0.47

Content Creation Seniors 24 3.42 0.65 149 52 142 0.41

Juniors 30 3.17 0.60

Safety Seniors 24 0.96 0.20 0.88 52 384 0.24

Juniors 30 0.90 0.31

Problem Solving Seniors 24 3.54 0.59 136 52 180 0.37

Juniors 30 3.33 0.54
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As presented in Table 1, the results of the t-tests revealed no
statistically significant differences between senior and junior students in their
overall ICT scores, t(52)=1.62, p=.111,d=0.44. Furthermore, analysis of the
individual sub-scales showed that seniors and juniors performed similarly in
Information (p=.259), Communication (p=.206), Content Creation (p=.142),
Safety (p=.384), and Problem Solving (p=.180). Although senior students
consistently recorded slightly higher mean scores, the differences were not
significant and the effect sizes remained small to moderate. Consequently,
the first null hypothesis (stating that there is no difference between English

major juniors and seniors regarding their ICT skills) was supported. Figure 1
shows these results:

Figure 1

Seniors and Junior English Majors Students’ ICT Skills
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Are there any differences between English language students with computer
science students in their ICT skills?

Before conducting the main analysis, the normality of the overall
ICT score and the subscale scores was examined using the Shapiro-Wilk test.
Based on the results, the distributions of the overall score and the main
subscale scores were normal in both groups (p > .05) and supported the use
of independent-samples t-tests. Table 2 provides the relevant descriptive
statistics and t-test results:

Table 2
Descriptive Statistics and Independent-Samples t-Test Results for ICT Skills
by Group
Variable Group N M SD t df p Cohen’s d
Overall ICT score English students 54 17.81 1.08 -2.43 88 .017 0.52
Computer science students 36 18.36 1.03
Information English students 54 274 045 -1.21 88 .229 0.26
Computer science students 36 2.86 0.35
Communication English students 54 461 052 -2.08 88 .040 0.44
Computer science students 36 483 047
Content Creation English students 54 328 0.62 -231 88 .023 0.49
Computer science students 36 3.58 0.58
Safety English students 54 093 026 -136 88 .177 0.29
Computer science students 36 097 0.17

Problem Solving English students 54 341 057 -2.67 88 .009 0.57
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Variable Group N M SD t df p Cohen’s d

Computer science students 36 3.72 0.51

As presented in Table 2, computer science students (M = 18.36, SD
= 1.03) obtained a significantly higher mean score on the overall ICT scale
than English students (M = 17.81, SD = 1.08), t(88) = -2.43, p = .017, d =
0.52. This finding suggests that academic major was associated with
differences in overall ICT skills.

With regard to the subscales, no significant difference was observed
between the two groups in Information, t(88) = -1.21, p = .229, or Safety,
t(88) = -1.36, p = .177. However, computer science students scored
significantly higher than English students in Communication, t(88) = -2.08, p
= .040, d = 0.44, Content Creation, t(88) = -2.31, p = .023, d = 0.49, and
Problem Solving, t(88) = -2.67, p = .009, d = 0.57. These results indicate that
although both groups demonstrated relatively high ICT competence,
computer science students showed stronger performance in several practical
and applied dimensions of ICT skills.

Therefore, the null hypothesis stating that there are no differences
between English language students and computer science students in their
ICT skills was rejected.
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Figure 2

English Major and Computer Science Major Students’ ICT Skills
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4.3 Exploring Research Question 3

What are university students’ perceptions of technology efficiency for
learning purposes?

Thematic analysis of the responses to the two open-ended
questionnaire items produced four recurring themes. Because participants
often referred to more than one idea in a single response, some responses
were assigned multiple codes. Therefore, the frequencies reported for the
themes reflect the number of participants who mentioned that idea, not
mutually exclusive categories. Table 3 shows the results of thematic analysis:

Table 3
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Codes and Themes in the Students’ Responses

Codes Theme
effective learning, better understanding, helpful Technology as a
for lessons, visual support, useful for study, facilitator of efficient
important in learning, improves learning process learning

saves time, makes work easier, faster
performance, convenience, reduces effort, quick
completion of tasks, easier communication with
materials

Technology as a means of
saving time and
increasing ease

access to information, availability of resources, Technology as a
internet sources, access to teachers, online means of accessing
materials, wider learning opportunities, multiple information and learning
references resources

searching for information, doing assignments,
academic problem solving, research support,
independent learning, finding course content,
completing course tasks

ICT skills as practical
support for searching and
course-related tasks

As shown in Table 3, the first theme was Technology as a
Facilitator of Efficient Learning. This theme was reported by 36 participants.
Students commonly described technology as an important tool that improved
understanding, supported lesson delivery, and made learning more effective.
Many responses suggested that technology was not simply convenient, but
was directly connected to better learning outcomes. In this regard, one
participant stated that “I think technology is very useful for learning because
it helps me understand lessons better. When materials are shown visually or
explained through digital tools, learning becomes clearer for me.” Likewise,
another participant noted that “In my experience, learning is more effective
when technology is used. It helps me follow the lesson more easily and
makes difficult parts easier to understand.” These responses support the
quantitative findings by showing that students' positive perceptions of ICT
were linked to its perceived educational value rather than merely to their
general familiarity with digital tools.
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Moreover, the second theme was Technology as a Means of Saving
Time and Increasing Ease. A total of 31 participants referred to technology
as something that saves time and makes academic work easier. Students
emphasized speed, convenience, and the reduction of effort in completing
learning tasks. This theme suggests that students value technology not only
for learning itself, but also for making the learning process more manageable.
Regarding this theme, one student pointed out that “I can do many tasks
faster with technology. It saves my time and helps me reach what I need
without spending too much effort.” Similarly, another student stated that “For
me, technology makes studying easier because I can find what I want quickly
and complete my work in a shorter time.” This theme adds depth to the
quantitative results by showing why students may report favorable ICT use:
technology is experienced as efficient, practical, and time-saving in everyday
academic life.

Furthermore, the third theme was Technology as a Means of
Accessing Information and Learning Resources. This was the most prominent
theme, mentioned by 43 participants. A large number of students highlighted
the role of technology in giving them access to information, learning
materials, teachers, and different educational resources. Responses showed
that students strongly associated digital technology with availability, reach,
and flexibility in learning. In this regard, one student noted that “Technology
helps me access a lot of information very easily. I can use different sources
and find the materials I need for my lessons.” Likewise, another student
pointed out that: “I believe technology is important because it gives me
access to resources, websites, and even teachers when I need help with
learning.” This theme is highly consistent with the quantitative findings,
especially in relation to the information-related aspects of ICT competence. It
shows that students see technology as valuable because it expands their
access to academic content and support.

Finally, the fourth theme was ICT Skills as Practical Support for
Searching and Course-Related Tasks. Twenty-eight participants explicitly
referred to the role of ICT skills in helping them search for information, do
assignments, solve academic problems, and work more independently. In
these responses, technology was not viewed only as a general resource, but as
something useful because students knew how to use it for concrete
educational purposes. Regarding this theme, one student pointed out that:
“My ICT skills help me search for information for assignments and research.
When I know how to use digital tools well, I can do my academic work more
independently.” Similarly, another student stated that: “I use technology to
find course content, solve study problems, and complete tasks more easily.
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Knowing how to search properly, really helps my learning.” This theme
complements the quantitative findings by showing that ICT competence is
meaningful to students because it supports real academic practices such as
searching, locating resources, and completing coursework effectively.

5. Discussion

According to Costley (2014), the everyday use of technology in people’s
lives has made technology increasingly central to students’ learning
experiences. Similarly, the positive role of ICT in education has been
emphasized by Azmi (2017) and Khan et al. (2011), who argue that
technology can support learning effectively when it is used purposefully
rather than incidentally. The findings of the present study generally align
with this broader view. Overall, the students reported relatively high levels of
ICT skills, and the qualitative findings showed that they perceived
technology as useful for learning because it facilitated efficient learning,
saved time, expanded access to information and resources, and supported
searching and course-related tasks. At the same time, the findings require
careful interpretation in light of the theoretical orientation of the study, the
self-reported nature of the data, and the contextual limits of the sample.

From a theoretical perspective, the study approached ICT as a
functional academic resource rather than merely a technical skill set. In other
words, ICT was understood in relation to what students are able to do with
technology for learning purposes, such as accessing information,
communicating, solving problems, and completing tasks. Viewed in this way,
the findings suggest that students’ perceptions of ICT are closely connected
to the academic usefulness of technology in their daily university
experiences. This interpretation is strongly supported by the qualitative data,
in which students repeatedly described technology in terms of learning
efficiency, convenience, speed, access, and practical support. Thus, the
findings do not simply indicate that students are familiar with technology;
rather, they suggest that students value ICT because of its perceived
contribution to meaningful academic activity.

One of the main quantitative findings was that no statistically
significant difference was found between junior and senior English-major
students in their ICT skills. This result does not support the assumption that
higher academic level necessarily leads to stronger perceived ICT
competence. Some previous studies have suggested that younger generations
adopt ICT more easily than older ones (Kumar et al., 2008; Nilsson, 2005;
Ongori & Migiro, 2011; Zhang, 2019; Zohrabi & Khalili, 2023), yet the
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present study did not compare different generations; instead, it compared two
groups of undergraduates who were likely exposed to relatively similar
technological demands in the same institutional context. A reasonable
interpretation, therefore, is that both junior and senior students had already
developed comparable levels of functional ICT familiarity through everyday
academic and personal use. In this sense, the lack of a significant difference
may reflect the normalization of basic digital practices among university
students rather than the absence of technological development across years of
study.

This finding is consistent with Kaminski et al. (2009), who likewise
found no clear distinction in ICT abilities between newer and older
undergraduate students. However, this finding contrasts with that of Olatokun
(2009), who proposed that higher levels of education are associated with
greater ICT proficiency, and with the findings of Nguyen and Habok (2022)
and Oguguo et al. (2020), who also reported variations in digital competence
according to educational level. This contrast is important and should be
addressed directly. One possible explanation is that the present study
measured self-reported ICT skills related to practical educational use,
whereas other studies may have captured broader or more advanced forms of
digital competence. It is, therefore, possible that differences by university
level become more visible when the focus shifts from general perceived
ability to more demanding, performance-based, or academically specialized
forms of digital literacy. Accordingly, the current findings should not be
interpreted as evidence that academic progression has no relationship with
ICT development; rather, they suggest that, within this sample and with this
instrument, year of study was not a strong differentiating factor.

The comparison between English-major students and computer
science students, however, revealed a different pattern. Based on the revised
quantitative analysis, computer science students scored significantly higher
on the overall ICT measure and on several subscales. This suggests that field
of study may be a more meaningful factor than university level in shaping
students’ ICT skills. A deeper interpretation is that students in computer-
related disciplines are likely to engage more frequently in activities requiring
digital communication, content creation, and problem solving, and repeated
engagement with such practices may strengthen their perceived competence.
At the same time, both groups generally reported high levels of ICT skill,
which indicates that digital technology has become a common part of
university learning across majors, even if the depth and complexity of use
vary by discipline.
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This interpretation can be compared with Hossain and Sormunen
(2019), who found that students possessed satisfactory computer and internet
skills and felt confident in basic digital tasks, while rating themselves only
average in more advanced areas. That distinction is especially useful for
interpreting the present results because it highlights the possible discrepancy
between self-reported ICT skills and actual competence. In the current study,
the students largely reported that they possessed ICT skills, but this should
not be taken to mean that all participants had equally strong or fully
developed digital competence. Self-report measures capture students’
confidence and perceptions, not necessarily their actual performance. Some
students may feel competent in routine tasks such as searching for
information, accessing course materials, or using online platforms, but may
still have difficulty with higher-order digital practices such as evaluating
online sources critically, producing sophisticated digital content, or solving
unfamiliar technical problems. Therefore, the present findings are better
interpreted as evidence of perceived ICT readiness than as direct proof of
actual competence. This distinction is theoretically and pedagogically
important because confidence in using technology may support engagement,
but it does not automatically guarantee advanced digital literacy.

The qualitative findings explain why students evaluated technology
positively and also provide a stronger interpretive foundation for the
quantitative results. The four themes (i.e. efficient learning, time management
and ease, access to information and resources, and practical support for
searching and course-related tasks) show that students’ beliefs about
technology were grounded in concrete educational benefits. The first theme,
efficient learning, indicates that students saw technology as a means of
improving understanding and supporting the learning process. This finding is
in line with studies that have linked technology-based learning with positive
perceived outcomes and user satisfaction (Abrantes et al., 2007; Liaw, 2008;
Saadé et al., 2007; So & Brush, 2008; Sun et al., 2008; Webb Boyd, 2008). It
also corresponds with Golonka et al. (2014), who argued that innovative
technologies can enhance educational outcomes. In the present study, this
theme suggests that students do not merely tolerate technology in education;
rather, they perceive it as an active contributor to learning effectiveness.

The second theme, time management and ease, further clarifies
students’ positive orientation toward technology. Many participants
explained that technology helped them save time, complete tasks more
quickly, and reduce effort in academic work. This partly aligns with Amir et
al. (2021), whose findings suggested that many students believed distance
learning gave them more time to study. At the same time, Amir et al. (2021)
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also reported difficulties related to time management and concentration in
extended online learning. This contrast is useful because it shows that the
role of technology in time management is not universally positive or
negative; rather, it depends on how technology is used and under what
learning conditions. In the present study, students emphasized the efficiency
and convenience of technology, which may reflect the practical academic
uses they were most familiar with, rather than the broader challenges of
prolonged online learning environments.

The third theme, access to information and resources, was one of the
strongest themes in the dataset. Students repeatedly emphasized that
technology enabled them to access information easily, consult different
resources, and move beyond the limits of their physical environment. This
finding is consistent with Ayu (2020), who similarly found that technology
facilitates convenient access to information. In theoretical terms, this theme
suggests that the educational value of ICT lies not only in technical
operation, but also in the expansion of academic opportunity. Technology
becomes meaningful to students because it increases access to knowledge,
content, and support. This point also explains the generally positive
quantitative results: students may report confidence in ICT partly because
they repeatedly experience its usefulness in obtaining academic materials and
information.

The fourth theme, faster and easier performance, complements the
previous themes and strengthens the overall interpretation. Students
frequently described technology as making learning tasks easier and faster
through the use of digital tools, programs, and websites. This finding is
consistent with Andujar et al. (2020), Dobakhti et al. (2022), and Salloum et
al. (2019), who all emphasized the convenience and ease associated with
technology-supported learning. It is also in agreement with Hashim (2018),
who suggested that new technologies can accelerate the learning process. In
the present study, this theme indicates that students’ positive perceptions of
ICT were grounded in repeated practical experiences of convenience, speed,
and support. Thus, the qualitative results not only support the quantitative
findings but also deepen them by showing why students see technology as
educationally effective.

Taken together, the quantitative and qualitative findings suggest that
students’ ICT perceptions are shaped more by meaningful opportunities for
academic use than by university level alone. This provides an important
theoretical implication for the study. If ICT is viewed as a functional
educational resource, then its development may depend less on simple
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exposure to technology and more on the extent to which students engage with
it in purposeful, discipline-related, and academically relevant ways. This may
explain why no significant difference was found between junior and senior
English-major students, while clearer differences emerged between English-
major and computer science students. The disciplinary context appears to
matter because it structures the kinds of digital practices students regularly
perform.

At the same time, caution is necessary to avoid overgeneralization.
The sample was drawn from a single university, and convenience sampling
was used. As a result, the findings may reflect the particular institutional
context, students’ educational experiences, and local patterns of technology
access and use. They should not be assumed to represent all university
students or all higher education settings. In addition, because the study relied
mainly on self-reported data, the findings reflect students’ perceptions of
their ICT skills rather than objectively demonstrated competence. The
qualitative data, although valuable for interpretation, were also based on
optional open-ended responses and should, therefore, be understood as
contextualized accounts rather than universally transferable patterns.

Therefore, the study suggests that university students generally
perceive technology as beneficial for learning and view themselves as
possessing ICT skills that support their academic work. However, the results
also indicate that such perceptions should be interpreted carefully,
particularly in relation to the possible gap between self-reported skill and
actual competence. Moreover, the findings imply that disciplinary context
may play a more important role than university level in shaping ICT
development. Within the limits of the present study, it can be concluded that
students consider technology as efficient for learning mainly because it helps
them learn more effectively, manage time, access information and resources,
and carry out academic tasks more easily.

6. Conclusions, Applications, Future Works and Limitations

The present study examined university students’ perceived ICT skills and
their views of technology in learning within the context of the University of
Tabriz. Overall, the findings showed that students reported relatively high
levels of ICT skills and generally viewed technology as beneficial for
academic purposes. More specifically, no statistically significant difference
was found between junior and senior English-major students, while
differences were found between English-major and computer science
students on the overall ICT measure and several sub-dimensions. In addition,
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the qualitative findings showed that students associated technology with
more efficient learning, time savings, easier access to information and
resources, and practical support for information searching and course-related
tasks. Taken together, these findings suggest that ICT use is already
embedded in students’ academic lives, but that the nature and strength of ICT
competence may be shaped more by disciplinary context than by university
level alone.

These findings have several implications for the local context of the
University of Tabriz. First, because junior and senior English-major students
did not differ significantly in their perceived ICT skills, it may not be
sufficient to assume that students develop stronger ICT abilities simply
through academic progression. This suggests that ICT-related support may
need to be planned systematically across levels of study rather than left to
develop incidentally over time. Second, because computer science students
reported stronger ICT skills than English-major students, the findings
indicate that disciplinary exposure and the kinds of tasks students perform
may play an important role in shaping ICT development. For this reason,
curriculum designers and instructors at the University of Tabriz may benefit
from embedding more purposeful and discipline-relevant uses of technology
in courses, especially in non-technical fields where students may have fewer
opportunities to practice certain forms of digital communication, content
creation, or problem solving. Third, the qualitative findings showed that
students value technology mainly for concrete academic reasons such as
improving efficiency, saving time, facilitating access to resources, and
supporting course-related tasks. This suggests that teachers may be more
successful in integrating technology when they use it in ways that clearly
support immediate learning needs rather than adopting technology for its own
sake.

Some implications may also be cautiously extended beyond the local
context, although overgeneralization should be avoided. The study suggests
that in higher education settings, students’ positive perceptions of ICT are
closely related to the practical academic usefulness of technology. It also
indicates that differences in ICT skills may be more strongly associated with
disciplinary context than with level of study. However, since the sample was
drawn from one university through convenience sampling, these implications
should be treated as tentative and context-sensitive rather than universal.

The study also points to an important methodological implication.
Since the findings are based largely on self-reported questionnaire data, they
reflect students’ perceived ICT skills rather than their actual demonstrated
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competence. As noted by Aesaert et al. (2017), there may be a gap between
students’ perceived digital skills and their actual abilities. Gross and Latham
(2012) likewise highlighted possible discrepancies between self-rated skills
and real competence. Therefore, although the present findings are useful for
understanding students’ confidence and perceptions, they should not be
interpreted as a direct measure of actual ICT performance.

Several directions for future research emerge from these findings.
First, future studies should use performance-based assessments, such as
authentic digital tasks, in order to examine students’ actual ICT abilities
alongside their self-reported perceptions. This would make it possible to
compare perceived and demonstrated competence more directly. Second,
longitudinal research could investigate whether and how students’ ICT skills
develop over time, particularly across different years of university study.
Third, comparative research across universities, disciplines, and national
contexts would help determine whether the patterns found in the present
study are context-specific or more widely observable. Finally, future research
may examine additional variables that were not addressed here, such as
gender or other learner-related and contextual factors that may influence ICT
use and development.

Consequently, the study suggests that students at the University of
Tabriz generally perceive technology as beneficial and report having ICT
skills that support their academic work. At the same time, the findings
indicate that disciplinary context appears to matter more than university level,
and they also underline the need for caution when interpreting self-reported
ICT proficiency. Within these limits, the study contributes to a clearer
understanding of how students perceive technology in learning and how
universities may support more purposeful and context-sensitive ICT
integration.
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Appendix A

Questionnaire

Dear Student,

We would like to invite you to participate in a study carried out at the
University of Tabriz and complete our questionnaire. Completing the
questionnaire takes about 20 minutes. The data collected will only be used
for the purposes of the present study and will not be shared with third parties.

Thank you for your cooperation!
Please, indicate your answers.

1.I consent to participating in the research. Yes No

2.Main university major:

3.Age:

¢18-20
021-25
©26-30
eover 30

4. Gender: male female
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1. Digital devices (computers, tablet, smartphone, etc.) are available for me. |:| |:|

2. The Internet service is available for me. [] []

3. I can look for information online using a search engine. [ ] [ ]

4. I know not all online information is reliable. |:| |:|

5. I can save or store files or content (e.g. text, pictures, music, videos, web |:| |:|
pages) and retrieve them once saved or stored

6. I can communicate with others using mobile phone, Voice over IP (e.g. Skype) |:| |:|
e-mail or chat — using basic features (e.g. voice messaging, SMS, send and
receive e-mails, text exchange)

7. I can share files and content using simple tools |:| |:|

8. I know I can use digital technologies to interact with services (as |:| |:|
governments, banks, hospitals).

9. I am aware of social networking sites and online collaboration tools. [] []

10. I am aware that when using digital tools, certain communication rules apply |:| |:|
(e.g., When commenting, sharing personal information

11. I can produce simple digital content (e.g., text, tables, images, audio files) |:| |:|
in at least one format using digital tools.

12. I can make basic editing to content produced by others. |:| |:|

13. I know that content can be covered by copyright. |:| |:|

14. I can apply and modify simple functions and settings of software and applications |:| |:|
that I use (e.g. change default settings).

15. I can find support and assistance when a technical problem occurs or when using| [ ] []

a new device, program or application.
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16. I know how to solve some routine problems (e.g.close program, re-start |:| |:|
computer, re-install/update program, check internet connection).

17. I know that digital tools can help me in solving problems. I am also aware that |:| |:|
they have their limitations.

18. When confronted with a technological or non-technological problem, I can |:| |:|

use the digital tools I know to solve it.

1.Please express your opinion about the efficiency of using technology in
learning.

2. Please tell us how much your digital use and skill helped you to learn your
courses.
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