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There have been many studies about the effectiveness of differentiated
instruction in promoting student-centered learning. However, most of these
studies have focused on primary and secondary education. There is hardly any
research about its application and effectiveness in higher education settings.
Furthermore, there is a need to identify the factors that influence information
technology or information technology (IT) students’ motivation, engagement
and attitude towards learning to use appropriate instructional strategies. The
current research addresses this gap in the literature by investigating the
perspectives of university IT students on differentiated instruction and its
impact on their learning attitude. A mixed-methods approach was employed,
combining survey questionnaires and semi-structured interviews to examine
the effectiveness of various instructional strategies, including scaffolded
instruction, peer-assisted learning, collaborative learning, and competitive
learning, across different IT courses. The results showed that students had a

positive attitude toward differentiated instruction. Respondents reported that
the tailored teaching methods helped them better engage with the course
material and develop more effective learning strategies. Many students stated
that the differentiated approach allowed them to capitalize on their strengths
and address their weaknesses in a supportive environment. The findings have
implications for educators seeking to promote student-centered learning and
improve learning outcomes in IT courses.
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1. INTRODUCTION

Tertiary-level students have diverse learning preferences and respond differently to various teaching
approaches. Higher education students’ frequent attitudinal changes in the classroom often leave instructors
perplexed [1]. They often prefer student-centered learning methods over traditional lecture-based approaches and
appreciate interactive and hands-on learning experiences that allow them to actively engage with the subject
matter. By actively participating in the learning process and taking ownership of their education, information
technology or information technology (IT) students feel better equipped to develop the practical skills and
knowledge needed for their future careers in the dynamic and ever-evolving field of information technology.

Studies indicate that IT students prefer student-centered activities in the classroom. According to
Debs et al. [2], IT students welcome flexibility and frequent changes in student-centered instructional strategies,
although they face challenges with time management. There is a correlation between students’ instructional
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preference and their approach to learning [3]. A key factor that determines university students’ academic
achievement is their learning approach [4]. The most important factor contributing to student engagement is the
relevance of the materials and instructional strategies that align with students’ interests and learning goals [5]. This
cannot be achieved without using modern technology in teaching and learning. Embracing artificial intelligence or
artificial intelligence (Al) tools has become inevitable for shaping tomorrow’s curriculum across the disciplines [6],
[7]. Technology plays an inherent role in promoting student engagement [8]. Integrating Al tools into teaching
enhances student engagement and promotes personalized and interactive learning [9], [10]. Al-driven technology
greatly contributes to the efficiency of e-learning platforms that enhance adaptive learning [11].

Since the relevance of web-based learning has increased in the post-COVID era, it has accelerated the
pace of research in novel pedagogical approaches such as flipped classrooms aimed at promoting self-directed
learning [12]. Research shows that online learning is pedagogically promising as it encourages self-paced deep
learning [13]. Considering the heterogeneity of classrooms and students’ diverse learning styles, teachers should
make proactive modifications to instruction to maximize student learning and retention [14]. Effective teachers
believe every learner has some hidden potential to succeed, and they try to find the key to unlock that potential
[15]. Adaptive teaching allows students to learn new things in the most effective and preferred way [16], [17].

Differentiated instruction is an approach in education and training in which the instructor tailors the
content of the lesson to meet individual students’ diverse learning needs, abilities, and interests within a
classroom. Customized teaching has a positive effect on academic achievements [18]-[20]. Differentiated
learning aims to adjust the classroom experience to cater to the learning needs of each student [21]. It aims to
create an inclusive learning environment that supports the learning needs of all students. In a differentiated
instruction model, teachers identify learners’ different learning styles, abilities, backgrounds, and interests and
adapt their instructional strategies, materials, and assessments to accommodate these differences.
Differentiated instructional models are very effective in addressing student readiness, interest, and learning
profiles in the classroom [22].

Tailored instruction demands multiple instructional strategies based on group dynamics [23], [24].
Teachers provide multiple options for representing and accessing content, which can involve using various
instructional materials, such as texts, videos, or hands-on activities, to present information differently and cater to
different learning styles and flexible grouping. Although students greatly benefit from working in groups, the
potential of collaborative learning needs to be adequately exploited in higher education classrooms [25].
Collaboration leads to mutual support and positive interdependence, which enhances learning and engagement
[26]. Competition-based learning significantly contributes to developing problem-solving and creating abilities
[27]. Competition-based projects stimulate enthusiasm, hands-on abilities, innovation and teamwork among
students [28]. Students at higher education institutions greatly benefit from learning styles-based instruction as it
considers every student’s potential, attitudes, and learning preferences [29]. Project-based learning model ensures
the active involvement of students, encourages creativity and innovation and accommodates diverse learning
styles [30].

2. METHOD

A mixed-methods approach was used to investigate IT students’ perspectives on the impact of
differentiated instruction on strategies for learning. The mixed methods approach integrates quantitative data from
surveys and qualitative data from semi-structured interviews, providing a deep insight into problems under
investigation [31]. A mixed-methods approach enhances understanding of a research question by combining
qualitative and quantitative methods, allowing researchers to validate results and gain a more detailed perspective
[32]. To ensure that the results were statistically significant and contextually relevant, the researcher used a
5-point Likert scale to measure participants’ levels of agreement with various statements in the survey
questionnaire and thematically analysed the responses from the semi-structured interviews of the selected
participants.

The participants of this study were 52 students specialising in Software Engineering, Networking and
Information Security from the Department of Information Technology at the University of Technology and
Applied Sciences, Al Musannah, Oman. The research tools used for the study were a survey questionnaire
administered on Microsoft Forms and semi-structured interviews with selected participants. The researcher
used five different instructional strategies, peer-assisted learning, project-based learning, scaffolded
instruction, collaborative learning, and competitive learning, to experiment with differentiated instruction for
12 weeks before administering the questionnaire and conducting the interviews. Table 1 provides a breakdown
of the participants’ specialisations, with the largest percentage (36.53%) being students studying Information
Security, followed by networking (34.61%) and software engineering (28.84%). The cumulative percentage
column shows the cumulative percentages for each specialisation, indicating that 100% of the participants are
distributed across the three specialisations mentioned.
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Table 1. Participant information

Specialisation Frequency Percent Valid percent Cumulative percent
Valid Software engineering 15 28.84 28.84 28.84

Networking 18 34.61 34.61 63.45

Information security 19 36.53 36.53 100

Total 52 100.0 100.0

3.  RESULTS AND DISCUSSION

The perspectives of university IT students on differentiated instruction and its impact on their learning
attitudes were deeply analysed by administering survey questionnaires and conducting semi-structured
interviews. The results of this study offer valuable insights into learners’ views on various instructional
strategies, such as scaffolded instruction, peer-assisted learning, collaborative learning, and competitive
learning, that affect student engagement and motivation in technical courses. The findings show that the
majority of students responded positively to differentiated instruction, highlighting its effectiveness in fostering
a more engaging and personalised learning experience. The study also examined potential differences among
students in different specialisations of IT courses at the university. The data presented in Figure 1 provides
insights into the distribution of opinions among IT students across the three specialisations, software
engineering, networking and information security, regarding the relevance of differentiated instruction for IT
courses. As can be seen, most students, regardless of their specialisations, agree that differentiated instruction
plays a significant role in student achievement, even at the tertiary level.

Relevance of differentiated instruction
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Figure 1. The relevance of differentiated instruction for IT courses

The survey results presented in Figures 2 and 3 reveal the preferences of 52 IT students across three
specialisations for different teaching approaches. Scaffolded instruction is the most popular approach, preferred
by 36% of the students, followed by collaborative learning at 29%. Project-based and competitive learning are
the least favoured, each garnering 15% and 10% of the preferences. The distribution of preferences is relatively
even across the specialisations, suggesting a consensus among IT students on the effectiveness of the various
teaching strategies. These findings can help the development of teaching methods that cater to the learning
needs and preferences of IT students.

Table 2 presents student perspectives on the effectiveness of various teaching approaches in
supporting student-centered learning in IT courses. Scaffolded instruction, which provides structured guidance
and feedback from the instructor, received the highest mean rating of 4.17, indicating that students found it the
most effective approach. Collaborative learning, where students work in small groups to discuss and solve
problems, was the second most preferred approach, with a mean of 4.00. Project-based learning, which allows
students to apply IT concepts in real-world projects, had a mean of 3.79, suggesting it was also viewed as
effective, though less than the top two approaches. Peer-assisted learning, where students discuss and provide
feedback to each other, had a mean of 3.46, indicating it was helpful but with more diverse opinions.
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Competitive learning, which pits students against each other, had the lowest mean rating of 2.65, suggesting
students generally found it less effective for student-centered learning. Overall, the mean average across all
approaches was 3.61, indicating that, on average, students viewed these teaching methods as very effective in
facilitating student-centered learning in their IT courses.

Student preference to teaching approaches
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Figure 2. Students’ preference to teaching approaches
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Table 2. Perceived effect of differentiated instruction on student-centred learning

No Statements Mean Std. deviation
1 Peer-assisted learning helps students work collaboratively with classmates to discuss concepts, 3.46 1.07
provide feedback, and learn from each other
2 Project-based learning enhances hands-on, real-world projects that allow you to apply IT 3.79 0.95
concepts and skills
3 Scaffolded instruction provides structured guidance, support, and feedback from the instructor 4.17 0.96
as you learn new IT topics
4 Collaborative learing facilitates working in small groups to discuss, problem-solve, and learn 4.00 0.98
IT concepts
5 Competitive learning involves activities or tasks that challenge you against your classmates to 2.65 1.04

demonstrate your IT knowledge and skills
Mean average=3.61

Table 3 presents the thematic analysis of the interview with 12 IT students. As described in the
Table 3, the results reveal that students had positive experiences with scaffolded instruction and collaborative
learning approaches. Students appreciated the personalized guidance and support received through scaffolded
learning, which allowed them to break down complex tasks and receive individualized attention. The
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collaborative learning approach was praised for keeping the students engaged and motivated, as they found
working in teams on various tasks exciting and effective. Additionally, both collaborative learning and the
scaffolded approach were found to help reduce the students’ anxiety and stress, as working in groups on
projects and having simplified tasks made the learning process easier and less stressful. Finally, the students
highlighted that the project-based work and collaborative learning experiences helped them practically apply
their skills and develop valuable skills that they believe will benefit their future careers. Overall, the interview
findings suggest that the scaffolded instruction and collaborative learning approaches positively impacted the
students’ learning experiences, fostering personalized support, engagement, reduced stress, and the
development of transferable skills.

Table 3. Qualitative data analysis themes with students’ comments

Respondent Themes and verbatim comments
Theme 1: appreciation for personalized support
S1 “Personal guidance and support were very helpful ”
S2 “[ liked the way the teacher broke down difficult tasks into manageable steps.”
S3 “Giving individual attention was the main thing I liked about the new approach.”
Theme 2: engagement and motivation
S4 “Working in teams was very interesting and effective.”
S5 “I enjoy learning when I do some group tasks.”
Theme 3: reduced anxiety and stress
S6 “I didn t feel any pressure when I did the project in a group.”
S7 “Simplifying tasks made learning new concepts easier and reduced my stress.”
Theme 4: transferability of skills
S8 “Project work was helpful in applying the skills I developed in class.”

“I enjoyed collaborative learning. I am sure it will help me in my future career.”

3.1. Instructional strategies for inclusive learning

Based on the findings, it is evident that pedagogical approaches that promote inclusive learning foster
a supportive environment and enrich the educational experience for everyone, providing appropriate resources
and support to meet the diverse needs of all students. Inclusive learning is an active, constructive process, so
students must work actively and purposefully to gather new information and integrate further information or
ideas into what they already know [33]. The act of intellectual processing of constructing meaning or creating
something new aimed at personal growth, consciousness-raising, and empowerment should be the basis of
student-centered learning [34]. Teachers should use various instructional strategies to enhance individualized
learning, such as peer-assisted, project-based, scaffolded, collaborative, and competitive learning [35]. If
students are to be prepared for learning throughout their lives, they must be given enough opportunities to
develop the ability to regulate their learning as they progress through higher education [36].

3.2. Student engagement and motivation

The participants reported that differentiated instruction was more interesting and engaging, reducing
stress and anxiety about solving problems. This supports the view that teachers play a crucial role in student
engagement to enhance learners’ behavioral, emotional and cognitive experiences [37]. Better student
engagement contributes to academic achievement and positive behavior [38]. To actively engage higher
education students in class, there needs to be a drastic change in classroom instruction where students should
remain the focal point of the teaching-learning process and play an active role in class [39]. The results also
call for action to integrate modern technology to empower self-directed learning. IT skills can be acquired only
through independent learning strategies and exposure to advanced technology. Hence, promoting self-regulated
learning techniques and integrating Al tools is essential to engage students in the learning process inside and
outside the class. Integrating artificial intelligence into educational practice is the most effective way to enhance
learner empowerment [40].

The majority of participants responded positively to learner-centered activities, specifically
project-based learning, as it increased student engagement and encouraged them to take ownership of their
education. Educational framework like integrated science, technology, engineering, and mathematics
(iISTEAM) that employs project-based learning promotes learners’ imagination, creativity, technical skills and
motivation [41]. Another important factor that contributes to student engagement and motivation is feedback
[42]. Tt gives students short-term help and direction as they strive to grasp new concepts or skills. Collaborative
learning is another instructional strategy that allows students to learn from each other, share ideas, and develop
essential teamwork and communication skills. Collaborative learning facilitates cognitive development, critical
thinking skills, motivation, and social competence [43].
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3.4. Student perceptions of differentiated instruction

The findings of this study provide valuable insights into IT students’ perspectives on differentiated
instruction and its impact on their approaches to learning at the University of Technology and Applied
Sciences, Al Musannah, Oman. The mixed-methods approach, which combined a questionnaire with in-depth
interviews, allowed for a multifaceted examination of this important issue. The quantitative data revealed that
students held a positive attitude toward differentiated instruction. Most respondents reported that scaffolded
instruction helped them engage more deeply with the course content and develop more effective learning
strategies. This aligns with previous research indicating that differentiated instruction can enhance student
motivation, engagement, and self-regulation in higher education settings [23].

The interview data further elucidated how differentiated instruction facilitated a more enriching learning
experience for IT students. Participants described how the varied instructional techniques catered to their learning
styles, enabling them to grasp complex concepts more thoroughly. This finding supports the theoretical foundation
of differentiated instruction, which posits that adapting teaching to students’ diverse needs and preferences can
foster deeper understanding [14]. Participants also highlighted how the personalized support and guidance
provided through differentiated instruction boosted their confidence and motivation in the program. This is
consistent with research suggesting that tailored instructional approaches can enhance students’ self-efficacy and
intrinsic motivation. Differentiated instruction may help IT students develop a stronger sense of ownership and
agency over their educational journey by addressing learners’ unique strengths, weaknesses, and preferences.
Therefore, instructors should be mindful of such individual differences and balance differentiated and
standardized teaching strategies to accommodate a range of learning preferences.

3.5. Implications for curriculum design in IT courses

The results of this study highlight that IT students have positive perceptions about differentiated
instruction. This insight has significant implications for curriculum design in IT-related courses at the tertiary
level. Based on the findings of this study, it is recommended that instructors in IT programs in higher-education
institutions consider implementing more differentiated instructional approaches. The positive attitudes and
experiences shared by students suggest that tailoring teaching methods to individual learning preferences can
enhance engagement, self-regulation, and a deeper understanding of complex technical concepts. Besides,
employing varied instructional strategies can significantly contribute to the efficiency of teachers. Differentiated
instruction enhances performance and promotes positive attitudes among educators in higher education [44].

To maximize the benefits of differentiated instruction, instructors should strive to balance
personalized and standardized teaching strategies, recognizing that some students may be more receptive to
traditional approaches. Ongoing professional development and support for faculty members could also
facilitate the successful integration of differentiated instruction in university settings. Further research is
needed to explore the long-term academic and professional outcomes associated with differentiated instruction
in technical disciplines and to investigate strategies for effectively implementing this pedagogical approach in
higher education. Additionally, studies examining faculty members’ perspectives on differentiated instruction
would provide valuable insights into the broader implementation and feasibility of this instructional approach
in university settings.

Overall, the results of this study suggest that differentiated instruction can positively impact IT students’
approaches to learning at the university level. The traditional one-size-fits-all teaching approach often creates a
mismatch between instructional strategies and the academic demands of the millennials [45]. Differentiated
instruction is an effective teaching approach for addressing individual learning needs and maximizing learning
opportunities [46]. Therefore, instructors may enhance students’ engagement, self-regulation, and deeper
understanding of complex topics by tailoring teaching methods to individual needs and preferences. However, it
is important to recognize that the effectiveness of differentiated instruction may vary among students, and a
multifaceted approach that integrates both differentiated and standardized elements may be optimal.

4. CONCLUSION

In conclusion, differentiated instruction can have a positive impact on IT students’ approaches to
learning at the tertiary level. The findings of this study reveal that overall, students have a positive attitude
toward the tailored teaching methods, which they perceive as enhancing their engagement, self-regulation, and
deeper understanding of course content. The interview data highlights how differentiated instruction caters to
individual learning preferences and boosts students’ confidence and motivation. While some participants
preferred more traditional approaches, the results indicate that differentiated instruction can be an effective
instructional strategy in technical disciplines at the university level. By adapting teaching methods to students’
diverse needs and strengths, instructors may be able to foster a more enriching and transformative learning
experience.
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