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Abstract: Interest in Generative Al (GenAl) chatbots has exploded across the
education industry, subsequently expanding in sophistication and usage. However,
students' perceptions on utilizing this technology ultimately determines how well these
chatbots promote learning. Hence, this study examines the factors influencing how
Singapore secondary school-aged computing students perceive using MyBotBuddy
(MBB), a GenAl chatbot, to assist them with programming tasks. A thematic analysis
determined that students' perceptions were influenced by reliability, utility, cognitive
effort needed, satisfaction, and enjoyment. The study contributes to the literature on
GenAl chatbots supporting secondary school programming students and may guide
the development of such tools in secondary school classrooms more effectively.
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1. Introduction

Given GenAl’'s promising potential in supporting learning, global institutions are keen to
integrate it into education. Capable of generating customized feedback, providing relevant and
concise information, and generating code from natural language, GenAl chatbots promise to
improve and personalize programming education (Wu et al., 2023). However, these tools must
be smoothly integrated into the classroom for students to reap these promised benefits. To do
so, it is critical that students can easily use these chatbots and find them useful, as this
determines their will to use GenAl educational tools (Davis, 1989). Despite GenAl’s relevance
to GenAl chatbots, most educational research on GenAl chatbots focuses on general or
medical education and academia (Bahroun et al., 2023) instead. Within GenAl research in this
field, higher education is most dominant (Deriba et al., 2024), despite growing interest in K-12
programming education (Szabo et al., 2019). Hence, this study seeks to explore the factors
influencing Singapore secondary school computing students’ perceptions of using MBB (Khor
et al., 2024), a chatbot developed based on the GenAl model, and explore how it can be made
easier to use and more useful to them.

2. Research Methods

12 GCE ‘O’ level computing students, aged 15-16 years old, were recruited from a secondary
school in Singapore. Participants were limited to the few consenting students from the small
computing class. Consent was also obtained from parents, IRB and the government education
ministry. Students’ programming knowledge was assessed before and after using MBB with a
task to write a Python program calculating the check digit for ISBN-13 (pre-test) and ISBN-10
(post-test) numbers. In between, MBB was introduced as a GenAl chatbot to help improve
students’ pre-test code or explore better solutions. Computing learning materials trained
MBB’s knowledge and reasoning abilities. MBB taps on relevant resources, like the GCE ‘O’
level computing syllabus, to respond appropriately to requests, and can match students’ skill
based on their grade and provide line by line explanations with worked examples. MBB was



used to explain code, spot errors, de-bug, simplify code, or answer any computing-related
guestions. Students then completed the post-test without MBB. After the intervention, students
answered a survey on their perceptions of and desired functions in educational chatbots, and
views on MBB’s feedback. As part of a thematic analysis, codes were derived from recurring
ideas in key quotes in students’ responses. Similar codes were grouped into themes. Using
relevant theories, namely Davis’ (1989) Technology Acceptance Model (TAM), Menon and
Shilpa’s (2023) Unified Theory of Acceptance and Use of Technology, Venkatesh and Bala’'s
(2008) TAMS, and Sweller’s (1988) cognitive load theory, the themes were sorted as affecting
perceived usefulness or perceived ease of use. Sub-themes were identified to reflect how
codes related to each theme. A paired t-test conducted on the knowledge test scores
examined how the themes supported students in practice.

3. Results and Discussion

The survey revealed five themes or factors shaping perceptions of MBB. The themes of
reliability and supporting weaker students affected perceived usefulness, while clearly
structured information, satisfaction, and enjoyment affected how easy it was to use MBB.
Reliability is critical to how useful students found MBB. Students praised the accuracy of
MBB'’s responses (n=2), suggesting that accurate feedback was valued. They also requested
to correct logic errors in the generated code (n=2). The conflicting views of MBB’s accuracy
suggests issues with reliability. Students’ requests to correct errors suggest that they may find
them detrimental to their learning. While errors were rare, the presence of any may limit MBB’s
utility, as the generated code would be unusable. How the GenAl model understands and
responds to prompts thus needs refining to be reliably accurate. Students also found MBB
useful for supporting weaker students. MBB supports the learning of programming concepts
(n=8). One of MBB’s merits is its step-by-step thorough explanations that even weaker
students can understand (S2, S3), and it matches students’ pace to enhance their learning
(S7). MBB also develops programming skills (n=4) by challenging students’ problem-solving
skills and improving their coding skills. MBB generates innovative, unique solutions that inspire
guestions (S7) and challenge how students problem-solve (S4). It also guides students while
coding, helping them to identify and learn from their mistakes (S1). However, students noted
sparse detail or gaps in MBB’s knowledge on some topics (n=2). The chatbot training data
thus needs to be equally updated and extensive across topics.

Students’ comments on how clearly responses were structured suggest that MBB'’s
design may have influenced its perceived ease of use. One subtheme was the presentation
of responses (n=3). The generated responses may be difficult to read, as some suggested
highlighting (S1) key words or adding pictures (S7) to improve clarity. Attention needs to be
paid to how responses are presented to maximize readability. Another subtheme was the
answer length (n=8). Students preferred when answers were concise and clear, with some
answers being “very intimidating chunks of text” (S8). Shorter or sectioned responses could
make MBB less cognitively taxing to use. Students who found MBB less effortful to understand
thus perceived it more positively. Another theme identified was students’ satisfaction with MBB
(n=4). Students may have found MBB difficult to interact with as they encountered issues with
content display capacity (S9) and in understanding prompts (S4). This hindered students from
efficiently using MBB, with some expressing displeasure as a result (S7, S9). Attention ought
to be paid to the technical features to ensure a satisfying experience to improve its ease of
use. Enjoyment, or lack thereof, may also influence students’ perceived ease of use of MBB.
One student enjoyed exploring the various solutions generated by MBB (S4), and another
found MBB “interactive and fun to use” (S10). Learning from a human-like tool may be more
engaging and thus enjoyable. Improving these abilities may lead to more enjoyable
interactions and reduce the effort needed to use the chatbot.

The study found no significant difference in students' knowledge test scores before (M =
8.2, SD = 2.6) and after (M = 7.8, SD = 3.0) interacting with MBB, t(11) = .35, p =.734. This is
surprising as many found it helpful in supporting their learning (n=7) and beneficial to their
programming knowledge (n=9). The knowledge tests and intervention were conducted on the



same day, more interaction time as well as time to consolidate any knowledge learned may
have been necessary to see a significant improvement in students’ scores. As students noted
that MBB is suitable for weaker students, these findings suggest that it may be less useful for
skilled students. Hence, it should have equal utility for students of different skill levels when
designing a learning tool.

4. Conclusion

Students’ perceptions were shaped by reliability, utility in supporting weaker students,
satisfaction, enjoyment, and cognitive effort needed to use MBB. Suggestions to enhance
perceptions included improving answer accuracy, detail, and scope, sectioning the answers
or using visual aids, and improving the model's response speed and comprehension skills.
This study also calls for equal support for students regardless of skill level and forms a base
for future research on optimizing educational chatbots with students’ feedback. Educational
stakeholders may use these insights to select well-perceived GenAl tools to promote their
acceptance in the classroom. Though the small sample size and focus on a school cohort in
Singapore may limit this study’s generalizability, it may still help those seeking to improve the
general perceptions of Al educational chatbots. Using a survey may also have limited this
study’s depth, and further exploration to capture students’ cognitions and attitudes is needed.
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