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Abstract: This study explores the use of the Generative artificial intelligence (GenAI) tool ChatGPT
in higher education. Amidst the potential benefits and the risk of misuse, this research investigates
the tool’s role as a classroom aid and its impact on learning outcomes and experiences. Three case
studies involving undergraduate and postgraduate ICT students were conducted. Findings revealed a
positive perception of ChatGPT as a useful and enjoyable learning resource. Most students indicated a
willingness to use such AI tools in the future. Additionally, the study suggested improved performance
in functionality, user flow, and content comprehension among students using ChatGPT, compared to
those relying solely on traditional search engines.
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1. Introduction

The rapid development of artificial intelligence (AI) technologies has created numerous
opportunities and challenges in different sectors, including ICT education. ChatGPT, a powerful
Generative AI (GenAI), has attracted considerable attention. Since ChatGPT’s emergence, many
other AI-based tools have proliferated. Some of these tools can generate clear and well-structured
answers, while others can summarise information, generate images, and solve complex questions and
scenarios, offering a range of possibilities in various domains. Despite their advantages, the use of
GenAI tools like ChatGPT in educational settings has sparked debate among educators, researchers,
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and policymakers regarding their potential benefits and drawbacks [14]. This is mainly because these
GenAI tools can be exploited by students who intend to cheat, as expressed by some educators.

Other educators have also raised concerns that AI tools could misinform students by providing them
with incorrect information, which has led to calls for banning or restricting their use in schools [6].
On the other hand, supporters of ChatGPT argue that it presents an opportunity to teach students
the responsible use of AI tools in an ethical and effective manner, as well as train them on how to
engage with these tools in a creative and critical way [6]. This contrast reflects the wider debate about
the integration of AI tools in the education sector, as stakeholders struggle to balance the possible
benefits and risks. Existing research on GenAI like ChatGPT has demonstrated its capacity to support
learning outcomes similar to those achieved with human tutors, providing personalised feedback and
instruction [1]. Teachers have been found to use ChatGPT more frequently than students for various
purposes, such as generating lesson plans, tests, and sample solutions [6]. In a survey conducted in [8],
it was revealed that 22% of the surveyed students were found using ChatGPT for coursework assistance
on a weekly basis. It was also found that 73% of the surveyed teachers believed that ChatGPT has
improved students’ performances. However, other studies, such as the one reported in [17] which
surveyed more than 900 instructors, reported mixed views on whether ChatGPT was viewed as a threat
or an opportunity when used in educational settings. Many of the surveyed instructors indicated that
they have not yet developed AI guidelines for their classrooms.

Concerns regarding the potential misuse of ChatGPT were not unfounded. For instance, in the
survey conducted by Study.com [17], it was reported that 89% of students admitted to using ChatGPT
to assist them with their homework, and 48% used it to assist them with their at-home tests or quizzes.
Interestingly, 74% of the surveyed students supported banning ChatGPT in schools. This suggests that
while students recognise the potential benefits of using ChatGPT, they also acknowledged the potential
for abuse or dependency. Given that a significant percentage of students believed that ChatGPT should
be banned, educators need to take the initiative in offering guidance and guidelines on the effective and
ethical use of AI in educational settings. In addition to its potential role in the classroom, ChatGPT
has been studied for its applications in academic research. For example, the study reported in [12]
demonstrated that ChatGPT can code open-text responses from the British Election Study with a 92%
accuracy rate compared to a human coder. Other studies such as [11] found that ChatGPT could
revolutionise academic research by streamlining data analysis, enabling more open-text questions, and
transforming scholarly writing and communication.

Nonetheless, it is noted that in most of the studies reported in the literature, students were not asked
whether they were using ChatGPT as a tutor or as an assistive technology. Therefore, given the diverse
perspectives and research findings on the use of ChatGPT in education, it is crucial to conduct further
empirical investigations to better understand the potential impact of this technology on teaching and
learning.

To this end, this study aimed to examine the effectiveness of ChatGPT as an assistive technology at
both undergraduate (UG) and postgraduate (PG) ICT levels. A controlled experiment was conducted
with three case studies. The first and second case studies involved UG students studying Human-
computer Interaction (HCI) as part of their bachelor’s degree. The third case study involved PG
students studying a similar design unit at the master’s level. ICT students’ backgrounds naturally
align with the context of this study. Thus, their selection in the experiment was guided by the fact
that these groups of users have previous experience with digital tools, and possibly other assistive
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technologies. Accordingly, they are suitable candidates for offering firsthand reflection and insights
into the effectiveness of ChatGPT when used in the classroom. Given that UG students were earlier
on in their learning journey, the study aimed to gauge their adaptations and reactions while they were
still forming their self-learning skills. On the other hand, PG students are generally considered to be
expert users of technology when compared to UG students. Therefore, it is likely they have previous
experience and familiarity with AI concepts and are better at finding and researching answers for
tutorial questions, thus offering valuable insights into the effectiveness of using ChatGPT from an
advanced learning perspective.

In each case study, students were divided into two groups and assigned tutorial exercises. The first
group was allowed to use ChatGPT to assist them with the tutorial exercises. The other group was
prohibited from using ChatGPT or any other similar AI tools. They were instructed to rely only on
traditional search engines and lecture materials. The groups then swapped. The tutorial also included
a reflective exercise where students provided feedback and reflections on their experiences. The
instructors in all case studies observed the students and assessed their performance using qualitative
observations. They have also collected quantitative data by marking the students’ submissions for both
tasks (with and without the aid of ChatGPT) using a specific rubric designed for the tutorial. The aim
was to measure the impact of ChatGPT on students’ learning outcomes, performance, and efficiency,
as well as their satisfaction and perceptions.

This study aims to contribute to the ongoing research on the integration of AI technologies like
ChatGPT in educational settings. The findings may provide some valuable insights for educators,
researchers, and policymakers who seek to leverage the benefits of AI for enhancing teaching and
learning experiences while addressing potential risks and challenges.

The rest of this paper is structured as follows: Section 2 provides a summary of the related literature
work. The methodology of the research is provided in Section 3. Section 4 discusses the results and
provides a summary of the findings and their implications. Section 5 discusses the limitations of this
work and future directions, while section 6 provides the concluding remarks.

2. Related literature work

GenAI tools in general, including ChatGPT, have been the subject of numerous studies that
explore their potential and challenges in different contexts [8–10], including in education [1]. Several
studies have examined the use of AI in a broader sense, highlighting the advantages, challenges,
and ethical considerations involved in adopting GenAI technologies in different settings [15, 19].
For instance, a case study on traffic safety evaluated ChatGPT’s ability to prepare manuscripts for
publication [10]. The study found a significant disparity between human-generated and ChatGPT-
generated introductions. The findings imply that the use of GenAI in scientific writing requires careful
consideration and understanding. In other areas such as healthcare, ChatGPT efficiency was also put to
test. For instance, Jeblick et al. [7] reported a study in which ChatGPT was used to simplify radiology
reports for non-experts. While most radiologists agreed that the simplified reports were correct and
not potentially harmful to patients, the study found that there were instances where ChatGPT made
incorrect statements and missed key medical findings. The study concluded that further research is
needed to ensure the safe and responsible use of ChatGPT in critical settings such as healthcare.

In the context of education, the opportunities offered by GenAI in generating assessment feedback,
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particularly for non-traditional students, were explored in [19]. The results also emphasised the need
to address the ethical issues pertaining to the use of GenAI. The research raised several other practical
issues that required attention such as data protection, transparency, accountability, accessibility, and
inclusivity. It argues that these issues are essential to consider before adopting GenAI as a tool
for writing assessment feedback. ChatGPT was also found to support personalised and interactive
learning and formative assessment practices in [3]. The study in [4] highlighted the potential challenges
associated with the use of GenAI tools like ChatGPT. These included challenges such as incorrect
information, biases, and privacy issues. To address these issues, the study in [1] called for collaboration
among educators, policymakers, and researchers, to ensure the safe and effective use of ChatGPT in
educational settings.

Additionally, a study examining the use of ChatGPT in teaching and learning English as a foreign
language (EFL) found that ChatGPT offered major opportunities for teachers and education institutes
to improve second/foreign language teaching. This similarly provided researchers with an array of
research opportunities, especially towards a more personalised learning experience [5]. Another study
analysed ChatGPT’s potential in enhancing individual communication and business writing skills [2].
It suggested strategies to address the risks associated with using ChatGPT, such as plagiarism and
unlearning. In [13], ChatGPT-generated and human tutor-generated algebra hints were compared
and evaluated. The results demonstrated that although both human and ChatGPT output produced
positive learning gains, only the human tutor hints were significant. Other studies attempted to study
the benefits of employing ChatGPT as a tutor in the classroom rather than seeing it as a competitor to
humans. For instance, the study reported in [9] suggests that ChatGPT can create personalised learning
experiences for students by tailoring the content and pace of the material based on their needs and
abilities. It can also assist students with homework or studying for tests by providing instant responses
and resources to help them understand the material [18]. This is essential as generating interactive
quizzes and polls were found to improve students’ engagement and participation [16].

In line with these efforts, this study attempts to add to the growing literature on the use of ChatGPT
in educational settings. Instead of viewing GenAI as a threat to humans, this research seeks to evaluate
the effectiveness of employing ChatGPT as an assistive technology tool in the classroom through three
case studies conducted on ICT students.

3. Research methodology

A practical tutorial experiment was conducted to investigate the impact of using ChatGPT as an
assistive technology in the classroom compared to using search engines like Google. The experiment
was carried out across three case studies. The first case study involved students studying HCI on
campus (face-to-face teaching) at Central Queensland University (CQU Australia) at the UG level.
The second case study was also conducted on a similar cohort of students enrolled in the same unit as
distance students (online students). Whereas the third case study involved students studying a similar
design unit at the PG level, also from CQU. The tutorial experiment included the same setup, such as
exercises, across the three case studies.

The goal was to determine if ChatGPT could enhance UG and PG ICT students’ learning outcomes
and improve their efficiency. The experiment also attempted to examine whether there were variances
in the perceptions and performance gains across UG and PG students. The study employed both

STEM Education Volume 3, Issue 2, 70–88



74

qualitative and quantitative research approaches. The participants of this study were drawn from three
different case studies:

• Case Study 1: 15 first-year UG ICT students from the Bachelor of IT (Information Technology)
program at CQUniversity Australia.
• Case Study 2: 18 first-year UG ICT students (distance/online students) from the Bachelor of IT

program at CQUniversity Australia.
• Case Study 3: 19 PG ICT students enrolled in the Master of IT program at CQUniversity

Australia, with prior bachelor’s degrees in IT or a related field.

3.1. Procedure

In each case study, students were divided into two groups and assigned tutorial exercises. The first
group was allowed to use ChatGPT to assist them with the exercises. The second group was prohibited
from using ChatGPT or any other AI tools. They were instructed to rely only on traditional search
engines and lecture materials. Students were given two tutorial tasks to complete, which required them
to analyse a given case study. They were then asked to develop personas and draw wireframes (low-
fidelity prototypes) for the given scenario. The groups then swapped so that those who were previously
not allowed to use ChatGPT were now permitted to do so, while the group who had access to ChatGPT
was asked to cease using it. The decision to swap groups - alternating between using ChatGPT and
not using it - was a crucial element of our experimental design. This approach enabled us to observe
the performance of the same group of students under both conditions, thereby providing a more robust
comparison of learning outcomes. By assessing the same group’s performance with and without the
use of ChatGPT, we were able to better isolate the impact of the AI tool on students’ learning and
tutorial task performance. After completing all the tutorial technical exercises, students were asked to
complete a reflection activity. The reflection activity consisted of the following prompts:

• Describe your experience using ChatGPT during the tutorial tasks. Did you find it enjoyable and
helpful?
• How did using ChatGPT compare to using search engines for completing the tasks?
• To what extent did you rely on ChatGPT to generate answers for you or to enhance your own

understanding?

During the experiment, the instructors ensured that students were following the guidelines provided
to them. In all three case studies, the instructors acted as facilitators providing guidance to the students
on how to appropriately use ChatGPT as an assistive tool. Prior to the experiment, students were
introduced to ChatGPT and the benefits of using GenAI tools to aid comprehension of materials and
for exemplifying concepts. They were also briefed about the capacity of ChatGPT in fostering idea
generation and were discouraged from using the tool merely as an answer generator. The instructors
informed the students about the purpose of the experiment and made a substantial effort to educate
the students about the importance of using AI as a self-promoting and self-directed learning tool
rather than as a tool to generate answers. During the experiment, the instructors took notes about the
students’ interactions and engagement with ChatGPT. The ICT students’ responses to these prompts
were gathered and analysed qualitatively to understand their perceptions of ChatGPT’s helpfulness,
enjoyability, and reliance on the tool. In addition, students’ answers to the tutorial tasks were assessed
by using a quick rubric.
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Figure 1. The Research methodology.

The methodology used in this study, as illustrated in Figure 1, employed a mixed-method
approach incorporating both qualitative and quantitative data-gathering techniques. The analysis of the
students’ performances in Tasks 1 and 2 involved the examination of their responses to the reflective
exercise, which provided valuable qualitative data. Additionally, the instructors’ notes were used to
gather qualitative insights into the students’ performances. To complement the qualitative analysis,
quantitative data were obtained through the rubric scoring process. At the completion of each task, the
instructors assessed the students’ work based on user flow and hierarchy criteria and assigned scores
out of 5 accordingly. These rubric scores formed the foundation of the quantitative data analysis.
By combining both qualitative and quantitative data-gathering methods, this methodology enabled a
comprehensive evaluation of students’ performance in the study. The qualitative analysis provided
rich insights into student experiences and perspectives, while the quantitative analysis offered a more
objective performance measurement based on predefined criteria.

3.2. Data gathering and analysis

The responses from the ICT students’ reflective exercises were analysed using thematic analysis,
which led to the categorisation of their perceptions into four categories: helpfulness, enjoyability,
perceived benefits and drawbacks, and their reliance on the tool. Rubric scores from each case study
also provided an objective and quantitative measure of students’ performances in the tutorial tasks
when using ChatGPT compared to traditional search engines. These scores revealed differences in the
quality of work produced with and without ChatGPT and helped to assess its effectiveness as a digital
tutor in the classroom.

3.2.1. High-level summary of thematic analysis results

ChatGPT Helpfulness: Most ICT students across the three case studies found ChatGPT helpful in
quickly generating relevant information and providing ideas. They also appreciated the user-friendly
interface and the speed at which they received responses from the tool.
Enjoyment and Engagement: ICT students in Case Studies 1 and 2 generally reported enjoying the
experience of using ChatGPT, citing the novelty and interactive nature of the tool. However, students
in Case Study 3 found ChatGPT to be less enjoyable and engaging, possibly due to their advanced
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technology skills, compared with the UG students involved in the first two case studies.

Reliance on ChatGPT: ICT students from Case Studies 1 and 2 reported moderate reliance on
ChatGPT, appreciating its ability to provide quick answers, but still relying on search engines for
additional information. In contrast, students in Case Study 3 reported lower reliance on ChatGPT.
There were significant variances in the experiences reported by first times users compared to other
ChatGPT-experienced users.

Perceived Benefits and Drawbacks: ICT students across the three case studies identified several
benefits of using ChatGPT, including time-saving, increased efficiency, and better organisation of
information. Some drawbacks mentioned were the occasional provision of irrelevant or incorrect
information, over-reliance on the tool, and concerns about the potential impact on critical thinking
and problem-solving skills.

Rubric Scores: The rubric scores for the tutorial tasks were analysed descriptively to assess the
differences in the quality of work produced with and without ChatGPT. Regarding functionality
and User Flow, across all three case studies, ICT students who used ChatGPT generally produced
better quality work in terms of functionality and user flow than those who relied solely on search
engines. This suggests that ChatGPT might have supported students in understanding and applying
HCI concepts more effectively. In terms of content and Information Hierarchy, ICT students who
used ChatGPT demonstrated slightly better content and information hierarchy in their wireframes than
those who used search engines alone. While the improvement in information hierarchy was not as
significant as with the task associated with user flows, it still indicated that ChatGPT might have
provided more structured and relevant information, and helped students organise their ideas and make
informed decisions during the design process.

4. Discussion of results

The results from the analysis of the reflection exercises and rubric scores suggest that ChatGPT
has the potential to be a helpful and enjoyable tool for ICT students in HCI units. However, students’
reliance on the tool and perceived benefits and drawbacks varied across the case studies, emphasising
the importance of considering individual differences and contextual factors when evaluating the
effectiveness of ChatGPT in educational settings. The findings of this experimental research are also
parallel to the research conducted by Sandu and Gide [16]. A descriptive summary of the experimental
research results is presented in Table 1. Table 2 presents a summary of the comparison of UG and
PG ICT students’ performances in the experiment, comparing the three case studies based on the
instructors’ notes, the impact on the learning outcomes and student’s reflections on their likelihood of
future AI use, and the perceived benefits and drawbacks. In Case Study 3 (PG), the percentage of first-
time AI users is lower than in Case Study 2 but higher than in Case Study 1. Interestingly, the PG ICT
students demonstrated a lower reliance on AI, suggesting that their experience or level of education
may have influenced their approach to using AI tools like ChatGPT. The lower reliance on AI among
PG ICT students could also indicate that they might be more focused on learning the subject matter
rather than just generating answers.
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Table 1. Summary of the results.

Parameter/Metric Case Study 1: UG Case Study 2: UG Case Study 3: PG
Helpfulness (Reflections) Generally found helpful Generally found helpful Somewhat helpful

Enjoyability (Reflections) Mostly enjoyable
experience

Moderate enjoyment Moderate enjoyment

Reliance on ChatGPT
(Observation + reflection)

Moderate Moderate Low

Benefits (observation
+reflection)

Faster and more direct
answers

Faster and more direct
answers

Comparable to UG
students

Functionality and User
Flow (rubric)

Better performance Better performance Comparable to UG
students

Content and Information
Hierarchy (rubric)

Better performance Better performance Comparable to UG
students

Table 2. Comparing UG and PG performance from ChatGPT experience.

Parameter/Metric UG Students (Case
Study 1 & 2)

PG Students (Case
Study 3)

Impact on Learning
Outcomes

Generally positive Mixed results

Likelihood of Future AI
Use

High Moderate

Perceived benefits Timesaving, focused
answers

Timesaving, convenience

Perceived drawbacks Reliability, accuracy
concerns

Reliability, accuracy
concerns

Table 3. Relationship between reliance and first-time users.

Case Study Reliance on AI First-time AI Users (%)
Case Study 1 (UG) Moderate 7 out of 15 (46.7%)

Case Study 2 (UG) Moderate 12 out of 18 (66.7%)

Case Study 3 (PG) Low 8 out of 19 (40%)

Table 3 shows the relationship between the reliance on AI, the level of study (UG/PG), and the
proportion of first-time AI users in each case study. It helps to understand how the variance in reliance
on AI changes depending on the level of study and the percentage of first-time AI users. The instructors
collected first-time AI users’ data during the experiment. The instructors took notes of the students who
did not have a ChatGPT account and were using it for the first time.

Table 4 provides a summary of the students’ perceptions regarding the helpfulness of using
ChatGPT and how enjoyable they found using the tool. These are categorised into four levels: Very
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Helpful, Helpful, Somewhat Helpful, and Not Helpful, for the first criterion, and Very Enjoyable,
Enjoyable, and Not Enjoyable for the second criterion. The data included in the table were derived
from the reflection exercise.

Table 4. Summary of the reflective activity results.

Metrics Case Study 1 (UG, 15) Case Study 2 (UG, 18) Case Study 3 (PG, 19)
Helpfulness

Very Helpful 8/15 (53.3%) 5/18 (27.8%) 2/19 (10.5%)
Helpful 4/15 (26.7%) 7/18 (38.9%) 5/19 (26.3%)
Somewhat Helpful 3/15 (20.0%) 6/18 (33.3%) 10/19 (52.6%)
Not Helpful 0/15 (0.0%) 0/18 (0.0%) 2/19 (10.5%)

Enjoyability
Very Enjoyable 10/15 (66.7%) 8/18 (44.4%) 4/19 (21.1%)
Enjoyable 3/15 (20.0%) 7/18 (38.9%) 6/19 (31.6%)
Not Enjoyable 2/15 (13.3%) 3/18 (16.7%) 9/19 (47.4%)

First-time AI Users 7/15 (46.7%) 12/18 (66.7%) 8/19 40(%)

Likelihood of Use
Likely 6/15 (40.0%) 8/18 (44.4%) 5/19 (26.3%)
Neutral 4/15 (26.7%) 5/18 (27.8%) 7/19 (36.8%)
Unlikely 5/15 (33.3%) 5/18 (27.8%) 7/19 (36.8%)

Descriptive statistics were employed to summarise and compare the answers provided by the
students in the reflection exercise. The ratings were quantified and categorised into themes to highlight
the variations in their experiences with ChatGPT across the case studies. This statistical approach
allowed for a systematic examination of the data, providing valuable insights into the students’
perceptions and enabling meaningful comparisons between the different aspects evaluated. The
analysis of the data in Table 4 revealed several key findings. Across all case studies, a majority of
the students found ChatGPT to be helpful in assisting them with the tutorial tasks. Specifically, in Case
Study 1, 53.3% of the students rated it as Very Helpful, while 26.7% found it Helpful. In Case Study
2, 27.8% of the students found it Very Helpful, and 38.9% found it Helpful. In Case Study 3, 10.5%
rated it as Very Helpful, and 26.3% found it Helpful.

Furthermore, when considering the reliance on AI, students in Case Study 1 and Case Study 2
exhibited a moderate level of reliance on ChatGPT. They mainly used it to generate answers without
extensive self-learning. Conversely, students in Case Study 3 showed a lower reliance on ChatGPT
and focused more on utilising it to enhance their understanding and learning independently. Regarding
the likelihood of using ChatGPT or similar AI tools as a tutor in their studies, the results varied across
the case studies. In Case Study 1 and Case Study 2, a majority of the students expressed a moderate
likelihood of utilising AI tools, while in Case Study 3, a lower likelihood was observed.

To further understand the performance improvement with the use of ChatGPT, we compared the
metrics between Task 1 (ChatGPT prohibited) and Task 2 (ChatGPT allowed) for each case study.
Table 5 presents the comparison of performance metrics in Task 1 and Task 2 for Case Study 1 (UG,
15 students).
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Table 5. Comparison of performance metrics in Task 1 and Task 2 for case study 1 (UG 15
students).

Functionality and User Flow
Performance Metric Task 1 (ChatGPT Prohibited) Task 2 (ChatGPT Allowed) Average Percentage Change

Incomplete or confusing
user flow, missing or poorly
placed key elements

8/15 (53.3%) 0/15 (0.0%)

Basic user flow, but some
elements or interactions
could be improved

7/15 (46.7%) 5/15 (33.3%)

Intuitive user flow, all key
elements and interactions
are well-planned and easy to
understand

0/15 (0.0%) 10/15 (66.7%)

Average Score 1.6/5 3.0/5

Average Percentage Change 87.5%

Content and Information Hierarchy
Missing important aspects
such as navigation, layout,
important content

6/15 (40.0%) 0/15 (0.0%)

Some important content
were missing

6/15 (40.0%) 6/15 (40.0%)

Well-developed wireframe 3/15 (20.0%) 9/15 (60.0%)

Average Score 2.4/5 3.0/5

Average Percentage Change 25.0%

Overall Average Percentage Change: 56.3%

Similarly, Table 6 presents the comparison of performance metrics in Task 1 and Task 2 for Case
Study 2 (UG, 18 students), and Table 7 for Case Study 3 (PG, 19 students).

Additionally, Table 8 provides a comprehensive comparison of the performance metrics across all
three case studies. By comparing the results presented in these tables, it is evident that ChatGPT’s
introduction in Task 2 positively impacted the performance metrics across all case studies. The average
scores for functionality and user flow, as well as content and information hierarchy, increased in Task
2 compared to Task 1 in each case study. The average percentage change values indicate the extent
of improvement achieved by the students. There are also other factors that could have influenced the
results and warrant further research. For instance, across all three studies, more than 40% of students
were first-time users of ChatGPT. Therefore, these students had no exposure or previous experience
with ChatGPT. ChatGPT output quality is directly impacted by the quality of the prompt. Thus, it is
anticipated that some of these students would have a change of heart once they are more experienced in
using GenAI tools like ChatGPT. Consequently, further research is needed to validate this proposition.
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Table 6. Comparison of performance metrics in Task 1 and Task 2 for case study 2 (18
students).

Functionality and User Flow
Performance Metric Task 1 (No ChatGPT) Task 2 (ChatGPT Allowed) Average Percentage Change

Incomplete or confusing
user flow, missing or poorly
placed key elements

6/18 (33.3%) 0/18 (0.0%)

Basic user flow, but some
elements or interactions
could be improved

7/18 (38.9%) 5/18 (27.8%)

Intuitive user flow, all key
elements and interactions
are well-planned and easy to
understand

0/18 (0.0%) 10/18 (55.6%)

Average Score 1.4/5 3.0/5

Average Percentage Change 85.6%

Content and Information Hierarchy
Performance Metric Task 1 (No ChatGPT) Task 2 (ChatGPT Allowed) Average Percentage Change

Missing important aspects
such as navigation, layout,
important content

6/18 (33.3%) 0/18 (0.0%)

Some important content
were missing

7/18 (38.9%) 6/18 (33.3%)

Well-developed wireframe 0/18 (0.0%) 10/18 (55.6%)

Average Score 1.8/5 3.0/5

Average Percentage Change 28.0%

Overall Average Percentage Change: 56.8%
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Table 7. Comparison of performance metrics in Task 1 and Task 2 for case study 3 (PG 19
students).

Functionality and User Flow
Performance Metric Task 1 (No ChatGPT) Task 2 (With ChatGPT) Average Percentage Change

Incomplete or confusing user flow,
missing or poorly placed key
elements

8/19 (42.1%) 0/19 (0.0%)

Basic user flow, but some elements
or interactions could be improved

6/19 (31.6%) 7/19 (36.8%)

Intuitive user flow, all key elements
and interactions are well-planned
and easy to understand

5/19 (26.3%) 12/19 (63.2%)

Average Score 1.8/5 3.2/5

Average Percentage Change 77.8%

Content and Information Hierarchy
Missing important aspects such
as navigation, layout, important
content

7/19 (36.8%) 0/19 (0.0%)

Some important content were
missing

6/19 (31.6%) 4/19 (21.1%)

Well-developed wireframe 6/19 (31.6%) 15/19 (78.9%)

Average Score 2.35/5 3.15/5

Average Percentage Change 34.0%

Overall Average Percentage Change: 55.9%
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Table 8. Comparison of performance metrics across the three case studies.

Functionality and User Flow
Performance Metric Case Study 1 Case Study 2 Case Study 3

Average Score (Task 1 - ChatGPT
Prohibited)

1.6/5 1.4/5 1.8/5

Average Score (Task 2 - ChatGPT
Allowed)

3.0/5 3.0/5 3.2/5

Average Percentage Change 87.5% 85.6% 92.9%

Content and Information Hierarchy
Performance Metric Case Study 1 Case Study 2 Case Study 3

Average Score (Task 1 - ChatGPT
Prohibited)

2.4/5 1.8/5 2.35/5

Average Score (Task 2 - ChatGPT
Allowed)

3.0/5 3.0/5 3.15/5

Average Percentage Change 25.0% 28.0% 34.0%

Overall Average Percentage Change
56.3% 56.8% 55.9%

4.1. Summary of findings

This research found that ICT students at both UG and PG educational levels, in our experiment,
generally perceived ChatGPT as a helpful and enjoyable learning tool, with most students indicating
a willingness to use AI tools such as ChatGPT in their future studies. The results also suggested that
students using ChatGPT performed better in terms of functionality and user flow, as well as content
and information hierarchy, compared to those using search engines.

In addition to the primary findings of this research study, it was observed that ICT students’ level
of reliance on ChatGPT for generating answers was moderate, indicating a balanced approach to using
the AI tool for learning. Furthermore, it was found that the first-time users of AI tools like ChatGPT
represented a significant portion of the participants across all three case studies. Further research
examining whether their perceptions change once they have gained more experience using GenAI
tools would be of importance.

An interesting observation from the study was that PG ICT students, compared to UG ICT students,
found ChatGPT to be somewhat less helpful and enjoyable. This might be due to a higher level of
prior knowledge or technical expertise among PG students, leading to a perceived reduced need for AI
assistance. It could also be attributed to differences in expectations and learning goals between UG
and PG students. Another noteworthy finding was the variation in performance and satisfaction with
ChatGPT across students’ cohorts. ICT UG students from Case Study 1 had slightly higher mean scores
for helpfulness and enjoyment compared to the UG ICT students from Case Study 2. Acknowledging
that the sample size was relatively small and any generalisation may sound unsupported, it might be
appropriate to suggest that learning environment factors, such as differences in the study mode or
students’ educational and cultural backgrounds, may have influenced some of the outcomes of the
study.

Notably, across all three case studies, it is evident that students performed significantly better when
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using ChatGPT in Task 2, particularly in terms of functionality and user flow. This improvement can
be attributed to the nature of the task, which required students to generate interaction scenarios and
identify personas and key features for their application designs. This aspect of the tutorial involved
creativity and critical thinking, and ChatGPT proved to be a valuable tool in assisting students in
generating user flows and ideas that align with HCI design principles.

In contrast, for the second criterion, which focuses on content and hierarchy, the improvement
facilitated by ChatGPT was not as pronounced as in the first exercise. This can be attributed to the fact
that ChatGPT is a text-generating model, while the task required visualisation skills for designing paper
wireframes. Students may have faced challenges in accurately translating the output from ChatGPT
into their wireframes or implementing the suggested changes effectively. Additionally, other factors
such as a lack of previous experience with wireframe design could have played a role in the outcomes.

This claim is further supported by the results indicating that more experienced users, such as PG
students, performed better than UG students in both Task 1 and Task 2. This observation suggests that
prior knowledge and experience in wireframe design could positively influence students’ abilities to
leverage ChatGPT effectively.

Overall, in the context of this study, the findings highlight that ChatGPT can be a valuable tool in
enhancing critical thinking and problem-solving skills, particularly when utilised to support tasks that
involve creativity and user-centric design principles.

4.2. Implications and interpretations

The findings of this experimental lab study have several implications for the use of AI tools such as
ChatGPT in ICT educational settings, as shown in Figure 2.

Figure 2. The implications and interpretations of ICT students’ use of ChatGPT.
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The reported positive perception of ICT students in our experiment on ChatGPT’s helpfulness and
enjoyability suggests that incorporating GenAI tools in the classroom could enhance the learning
experience of students. However, educators need to provide tailored guidance and equip students
with guidelines on how they can use these tools to support their learning journey in and outside of
the classroom. Integrating ChatGPT in the lesson or the curriculum may enable students to efficiently
learn complex concepts and better develop problem-solving skills.

Secondly, the experimental study results showed that ICT students used ChatGPT for learning
purposes rather than just depending on it for answers. This indicates that GenAI tools can improve
students’ learning experiences when they are applied appropriately in a suitable and supervised setting
established by the instructors. One way to achieve this is perhaps by incorporating GenAI tools into
the learning activities as they currently do with other tools such as interactive content.

The extended findings from this experimental study are illustrated in Figure 2. It reveals more
insights into the potential use of GenAI tools like ChatGPT in ICT education setups and the
implications it presents to relevant stakeholders, such as teachers, ICT students, and policymakers.
The extended findings, while not entirely or directly resulting from the analysis of the students’ data,
were formulated based on the instructors and researchers involved in this study. These have been
summarised into the following groups:
Pedagogical Applications: The findings of this experimental study support the integration of AI
tools like ChatGPT into ICT teaching and learning practices. Educators can leverage ChatGPT to
complement traditional teaching methods, design engaging learning experiences, and facilitate the
development of higher-order critical and innovative thinking skills. For instance, teachers can use
ChatGPT to design interactive assignments, encourage collaborative and inclusive problem-solving, as
well as support personalised learning.
ICT Student Autonomy and Metacognition: This research shows that ChatGPT can foster ICT
student autonomy and metacognition as it has the ability to promote moderate reliance on the tool
for generating reasonable answers. By using AI tools to supplement their learning, ICT students
can become more self-directed and reflective, enhancing their ability to evaluate their understanding,
identify gaps in knowledge, and apply appropriate learning strategies.
Digital Literacy and AI Ethics: These experimental research findings suggest that the increased
adoption of AI tools in ICT education underscores the importance of developing digital literacy and
fostering ethical awareness among students. As part of their educational experience, ICT students
should be exposed to the potential risks, limitations, and ethical considerations associated with AI
technologies. This includes understanding the potential for inaccuracies, bias, privacy concerns, and
responsible use of AI tools like ChatGPT.
Institutional Support and Training: The instructors’ experiences and experimental findings of this
study suggest that there is a need for adequate institutional support and training for effective AI
integration. Educational institutions should invest in the professional development of teachers, provide
the necessary technological infrastructure, and establish guidelines and best practices for AI adoption
in teaching and learning.
Customisation and Contextualisation: The instructors’ experiences and findings from this
experimental study indicate that ICT students’ experiences with ChatGPT may be influenced by factors
such as their educational level (UG and PG) and prior knowledge. To maximise the benefits of AI tools
in ICT education, it is essential to customise and contextualise their application based on the specific
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needs, goals, and contexts of individual learners, units, and courses. This could involve tailoring AI
tools to accommodate diverse learning styles, addressing specific learning objectives, or integrating
them into relevant ICT disciplinary contexts, which call for further research in these areas.
Collaboration and Community Building: The findings highlight the potential role of AI tools like
ChatGPT in facilitating collaboration and community building among ICT students. Accordingly, the
researchers of this experimental study suggest that by promoting cooperative learning, AI tools can
help ICT students develop interpersonal skills, foster a sense of belonging, and enhance their capacity
to work effectively in diverse ICT teams.

5. Limitations and call for future research

Despite the promising findings, this experimental study has several limitations that call for further
research. Firstly, the sample size was relatively small, which limits the generalisability of the findings.
Secondly, other factors that were not controlled in the study, such as individual differences in learning
styles, motivation levels, and prior knowledge of the topic, could also influence the outcomes and
confound the results. Thirdly, the study relied on self-reported reflective feedback from UG and PG
ICT students to assess their enjoyment, ease of learning, and overall satisfaction with ChatGPT or
search engines. These subjective measures may be subject to response bias, social desirability bias, or
other factors that could influence students’ responses.

Furthermore, the study was conducted in a supervised setting, which might have influenced ICT
students’ behaviour and motivation to use ChatGPT for learning rather than cheating. Future research
should investigate how students interact with AI tools like ChatGPT in unsupervised environments and
explore strategies to ensure that such tools are used responsibly and effectively to enhance learning
rather than promote academic dishonesty. A significant proportion of the participants were found to
be first-time users of ChatGPT. This may have influenced their experiences and perceptions of the
technology as well.

Consequently, future research should account for these variables and use more rigorous methods
to isolate the effects of ChatGPT on students’ learning. This would help in providing a more
comprehensive understanding of the potential benefits and challenges associated with using AI tools
like ChatGPT in educational settings.

6. Conclusions

This experimental lab study aimed to determine whether ChatGPT could enhance UG and PG ICT
students’ learning outcomes and improve their efficiency. Three case studies were conducted in this
research. The first two case studies focused on UG ICT students whereas the third case study focused
on PG ICT students. A mixed-method approach was employed, combining qualitative and quantitative
data gathering and analysis methods. Qualitative data were obtained through the analysis of student
responses from the reflective exercise and the instructors’ notes. These qualitative insights provided
a deep understanding of students’ experiences and perspectives. In addition, quantitative data were
gathered through the rubric scoring process, which objectively measured students’ performances based
on predefined criteria. The rubric scores served as a quantitative measure of student achievement
in terms of functionality and user flow, as well as content and information hierarchy. The research
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outcomes highlight that ICT students across both educational levels (UG and PG) generally perceived
ChatGPT as a helpful and enjoyable learning tool, with most students indicating a willingness to use
AI tools such as ChatGPT in their future studies. The results also suggest that students using ChatGPT
performed better in terms of functionality and user flow, as well as content and information hierarchy,
compared to those using search engines. This experimental lab study also provides several implications
and suggestions for the use of ChatGPT in educational settings, including pedagogical applications,
and digital literacy.

Use of AI tools declaration
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