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Abstract—Among computer programmers and developers, the
user-oriented question-and-answer website of Stack Overflow is a
useful platform for sourcing solutions to programming problems,
exchanging insights, and accessing a wealth of shared knowledge.
However, the timeliness of responses on this platform is frequently
a limiting factor that ChatGPT could potentially address. The goal
of this study was to explore the preferences of novice programmers
between these platforms for finding answers to their programming
questions. Anchored in the Technology Acceptance Model (TAM)
and the Information Foraging Theory (IFT), the study investigates
users' perceptions of usefulness, ease of use, information scent,
cognitive effort, as well as overall preferences. Our findings show
discernible variations in preferences within the group of students
(i.e., application and website developers). In line with these results,
we discussed theoretical and practical implications and suggested
a dual-pronged approach to leverage both environments as coding
assistants in computer programming education.
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I. INTRODUCTION

Problem-solving is a cornerstone of computer programming
education. This proficiency plays an essential role in developing
students' analytical and logical thinking skills [1]. Programmers
utilize this capability to deconstruct complicated challenges into
manageable parts, create solutions, and implement them through
coding. This process not only cultivates technical skills but also
nurtures a constituted problem-solving mindset that can also be
applied in various fields [2-4]. For programming students, these
assets for adeptly addressing programming problems can grant
them the essential tools to excel in a dynamic digital landscape.
Additionally, it cultivates resilience as students learn to refine
strategies, debug errors, and learn from mistakes. These skills
extend beyond coding to real-world problem-solving scenarios.
Amidst the shifting digital terrain, the relevance of programming
problem-solving skills resonates across educational, vocational,
and innovation-driven contexts. Therefore, it is a key pursuit in
computer science and information technology education [5-7].
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Developing strong problem-solving skills is indeed crucial
for students, yet many new programmers struggle in this aspect.
In such cases, they often rely on peers [8], online resources [9],
or other external references when confronted with programming
problems or queries. Given their limited experience in the field,
they often resort to these informational reservoirs as a deliberate
strategy for improving their understanding of coding concepts,
troubleshooting errors, and devising solutions. From a student's
perspective, these supplemental resources serve as a conduit to
bridge the gap that exists between their present understanding
and the multifaceted demands posed by the task at hand [10]. It
becomes even more pronounced when students find themselves
confronted with an array of challenges, which span beyond mere
syntax-related issues to encompass broader conceptual hurdles.
In this situation, computing students prefer to use programming
websites [11], YouTube tutorials [12], TikTok videos [13], and
even online communities like Stack Overflow [14] as their aids
for resolving programming problems. Of these online platforms,
Stack Overflow is one of the most popular among developers.

Despite its popularity in recent years, the emergence of large
language models like ChatGPT has sparked debates within the
programming community [15]. These discussions center on the
potential role of these Al-powered models in verifying solutions
or locating pertinent code snippets. Nevertheless, the preference
of novice programmers between Al technologies like ChatGPT
and human-curated resources like Stack Overflow is one of the
latest ongoing investigations and discourses within the realms of
software development and educational research. In this study,
our goal is to contribute to the programming education literature
by discerning the preferences exhibited by student programmers
as they navigate the procedure of choosing online resources for
programming assistance. This topic holds significance for both
theoretical and practical contexts, as it imparts new insights into
educational approaches and contributes to the ongoing dialogue
surrounding the potential integration of Al technologies into the
educational and computer programming spheres [16, 17].



II. BACKGROUND OF THE STUDY

A. Stack Overflow

Stack Overflow stands as a pivotal platform within the realm
of computer programming and software development [18]. This
online platform serves as a hub where programmers congregate
to share knowledge, troubleshoot software bugs, and collaborate
on coding challenges. Established in 2008, Stack Overflow has
since emerged as a prominent destination for both novices and
seasoned programmers in pursuit of knowledge, solutions, and
engagement within a community of shared interests. At its core,
this website operates as a question-and-answer forum specially
curated for programming-related queries. The primary strength
of this platform resides in its user-generated content [19]. Users
frequently pose questions concerning coding challenges, and in
turn, receive responses that not only tackle these challenges but
also foster an environment of collaborative knowledge sharing.
This collaborative ecosystem results in a compendium of best
practices, valuable insights, and creative workarounds that cater
to various programming languages, frameworks, and domains.

B. ChatGPT

One of the common barriers when using Stack Overflow is
the potential delay in receiving responses [20]. This obstacle is
a hindrance for users who are seeking immediate assistance to
overcome programming problems. Conversely, students stated
that a primary advantage of incorporating ChatGPT into their
programming learning experience is its ability to swiftly deliver
responses that are predominantly accurate in addressing their
inquiries [21]. Developed by OpenAl, ChatGPT is a language
model designed to engage in human-like conversations [22] and
provide contextual responses across a wide range of topics [15].
Recent studies highlighted that ChatGPT can assist even people
without programming knowledge in solving problems [16, 23].
Some of its most crucial uses include creating instances of code
snippets, identifying flaws within provided code, suggesting the
necessary enhancements for current code structures, and even
autonomously correcting syntax and logical errors. Therefore,
it can potentially serve as a significant auxiliary tool in coding.

C. Theoretical Frameworks

The conceptual underpinning of this study draws from both
the Technology Acceptance Model (TAM) and the Information
Foraging Theory (IFT). First, the core constructs of TAM, such
as perceived usefulness and perceived ease of use, can provide
significant insights into why students might prefer ChatGPT or
Stack Overflow for programming assistance. These constructs
will be leveraged to probe how students' perceptions of efficacy
and ease of interaction distort their resource preferences [24].
Complementing TAM, the IFT provides a lens to examine how
students navigate and evaluate information within each website
platform. This theory highlights the balance between cognitive
cost and information scent to guide an analysis of how students’
decision-making aligns with the principles of swift information
seeking [25]. Together, these theoretical frameworks illuminate
the cognitive, psychological, and usability aspects of modeling
student preferences, enhancing the study's understanding of
technology adoption and information-seeking behavior.

III. METHODS

A. Research Design

We employed a descriptive quantitative approach to identify
student preference between ChatGPT and Stack Overflow in the
context of resolving programming problems and queries. Using
TAM and IFT as our theoretical bases, we specifically seek to
understand their technology adoption and information-seeking
behavior. We structured the study using a switching-replications
design [26], which involved exposing students to both ChatGPT
and Stack Overflow in a controlled manner. This research design
facilitated a direct comparison between the two online platforms
within the same group of students, which allowed us to capture
nuanced preferences and variations in their experiences.

B. Participant Recruitment and Sampling

To establish a comprehensive representation of preferences,
computing students were recruited from diverse programming
backgrounds and academic levels. Specifically, the participants
encompassed three distinct categories of novice programmers,
including application developers using Java, game developers
using C#, and web developers using PHP. Notably, all students
were either in their second or third year of academic study. This
target sample already possessed a foundational understanding
of programming concepts, which rendered them well-equipped
candidates for the task of assessing and juxtaposing the efficacy
of the online platforms in question. This strategic participant
recruitment underpins the robustness of our study's findings and
contributes to the broader relevance of the research in the field
of programming education and technology integration.

C. Procedures and Data Collection

Conducting two problem-solving sessions formed a crucial
part of our methodology. To ensure comprehensive evaluations,
students were presented with three levels of machine problems
(easy, moderate, and difficult) per session [5]. In the first round,
the instruction was to find solutions from Stack Overflow. For
the next round, students transitioned to utilizing ChatGPT. This
switching-replications approach permitted them to interact with
both resources, thereby mitigating any order effects that might
influence their preferences. They were also explicitly directed
not to attempt problem-solving without leveraging the specified
resources. Each problem-solving session spanned one hour and
thirty minutes, offering ample time for participants to interact
with the resources and navigate through the given problems.
Following the problem-solving sessions, students were directed
to complete a survey designed based on TAM and IFT.

D. Instrument and Data Analysis

The survey instrument was created based on TAM and IFT.
Piloted within a programming class, the instrument underwent
exploratory factor analysis for factorial validity and Cronbach's
alpha analysis for reliability, with thresholds of 0.50 and 0.70,
respectively. These analyses certified its validity and reliability
in quantifying participants' perceptions of usefulness, ease of
use, information scent, cognitive effort, and overall preferences.
We used the Wilcoxon Signed-Rank Test and Kruskal-Wallis H
tests to examine if there were statistically significant differences
in evaluations between resources and across the groups.



TABLE L COMPARATIVE EVALUATION OF CHATGPT AND STACK OVERFLOW ACROSS SPECIALIZATIONS

Within-Group Comparison Between Group

Constructs Application Developer Game Developer Website Developer Comparison
Mean + SD p-value Mean + SD p-value Mean £ SD | p-value v p-value

Perceived Usefulness 214 213 110
Stack Overflow 5.67+1.02 521+£097 556+ 1.18 7.875 .862
ChatGPT 548 +1.13 5.38+0.89 5.72+1.02 7.188 157
Perceived Ease of Use 531 272 .096
Stack Overflow 5.83+0.78 5.38+0.89 6.41+0.22 8.939 771
ChatGPT 5.95+0.63 5.64+£0.76 6.39+0.30 9.331 .068
Information Scent 035 .065 012
Stack Overflow 5.46 +1.05 5.12+1.24 5.94 +0.82 7.892 152
ChatGPT 3.89+1.68 494+1.72 5.01+£1.47 11.245 .002
Cognitive Effort .022 .031 .004
Stack Overflow 4.75+1.43 525+0.89 5.19+1.38 7.051 .080
ChatGPT 5.78 +£0.98 6.12 £ 0.56 6.22 +0.43 9.535 .026
Overall Preferences .002 .082 .001
Stack Overflow 5.28+1.56 544 +£1.18 6.12 +0.82 10.234 .029
ChatGPT 6.10 +0.89 5.92+0.85 5.62+1.16 9.918 043

IV. RESULTS AND DISCUSSION

The primary aim of this study was to explore and analyze the
preferences of students when it comes to resolving programming
problems and queries. We specifically focused on comparing the
Stack Overflow and ChatGPT platforms using constructs under
the theoretical frameworks of TAM and IFT. By utilizing these
models, we seek to uncover the underlying factors influencing
student choices between these two resources. Our study seeks to
provide insights into students’ perceptions of usefulness, ease of
use, cognitive effort, and information scent, while also assessing
the overall preference for one resource over the other. Through
the lenses of TAM and IFT, our research aims to contribute to a
thorough understanding of students' decision-making processes
and experiences when using ChatGPT and Stack Overflow for
programming problem-solving. The results of our study are also
intended to spark discussions on whether ChatGPT can play the
role of a “knowledgeable other” in programming courses, which
is in line with Vygotsky's cognitive development theory.

A. Participant Demographics

A total of 120 information technology students participated
in this two-session programming problem-solving study. These
students were enrolled in different specializations and randomly
recruited according to their previous programming courses. The
participants were consequently categorized into distinct groups.
The first group consisted of application developers who passed
the Object-Oriented Programming course and are familiar with
Java. The second group consisted of game developers who knew
C# programming and passed the Game Design course. The third
group consisted of web developers who passed the Web System
Technologies and were familiar with PHP. Each of these groups
comprised 40 students with a mean age of 19.53 years. In terms
of gender, most participants identified as male (n = 53, 60.55%),
female (n =53, 60.55%), and others (n =53, 60.55%). All of the
participants have prior knowledge of computer programming.

B. Between-Group Analyses

The between-group analyses showed statistically significant
differences in specific constructs across the three student groups.
Particularly noteworthy were the findings involving their overall
preferences, which proved substantial differences for both Stack
Overflow (3% = 10.234; p = .029) and ChatGPT (y*=9.918; p =
.043). This significant divergence in preference signals that the
decision to pick one platform over the other varied considerably
among computing students. This outcome has profound effects,
suggesting that their preferences are influenced not only by the
unique features and qualities of each platform but also by their
specializations and programming backgrounds [27]. It not only
highlights the intricate nature of platform selection within the
diverse spectrum of developer roles but also paves the way for
future research into exploring the distinctions among these roles.

On the other hand, the construct of cognitive effort displayed
a significant difference (x> =9.535; p =.026) when students used
ChatGPT. This discrepancy indicates that they faced contrasting
degrees of cognitive effort while operating ChatGPT compared
to Stack Overflow. Importantly, it is important to acknowledge
that ChatGPT's responses may not consistently align with users’
expectations, and at times, may be incorrect [23, 28]. According
to a recent assessment [29], it has been observed that ChatGPT
can sometimes generate inaccurate codes, semantically incorrect
outputs, or syntactically invalid responses. This factor could be
a contributing factor to the observed fluctuations in cognitive
effort among students. From a learning standpoint, this issue is
particularly problematic to introductory programming students
who do not possess the necessary self-regulation skills [1]. This
implication stresses the importance of understanding cognitive
load as an influential factor in the overall user experience. It also
opens avenues for further investigation into the role of cognitive
processes underlying platform interaction among students.



Furthermore, the analysis unveiled a substantial variance in
the construct of information scent (> = 11.245; p = .002). This
finding emphasizes ChatGPT's superiority over Stack Overflow
in facilitating students' discovery of relevant information. This
outcome is intriguing as it indicates that they found ChatGPT to
be more effective in directing them to the codes they are looking
for compared to the broadly used Stack Overflow. A reasonable
explanation for this discovery is the natural language processing
capabilities of ChatGPT, which may have contributed to a more
intuitive and user-friendly information retrieval process. For the
practical implications of this result, it underlines the pivotal role
of information accessibility in platform design. Particularly, the
accessibility of responses is more crucial within domains where
rapid and precise information retrieval is a condition. Students’
ability to locate appropriate resources significantly impacts their
productivity and problem-solving efficiency. ChatGPT's ability
to excel in this aspect features the potential of leveraging natural
language processing to further information-seeking experiences.

C. Within-Group Analysis

Examining the ratings of application developers, the analysis
unveiled a noteworthy discrepancy in terms of information scent
(p = .035) between ChatGPT (3.89 + 1.68) and Stack Overflow
(5.46 £ 1.05). This finding suggests that application developers
experienced contrasting degrees of effectiveness when pursuing
relevant information on these two platforms. The origin of this
distinction could be rooted in the differing ways in which these
platforms provide information in response to queries. Moreover,
the significant difference in cognitive effort (p = .022) highlights
divergent cognitive demands connected to using ChatGPT (5.78
+0.98) and ChatGPT (4.75 £ 1.43). This distinction in cognitive
effort could be influenced by the nature of the platforms. While
Stack Overflow relies on traditional search, ChatGPT employs
artificial intelligence and natural language interactions. Overall
preferences among this group are also significantly different (p
=.002), which highlights the need for tailored platform design
to accommodate the specific cognitive and preferential aspects
of application development using Java programming language.

Among game developers, only the cognitive effort construct
demonstrated a significant difference (p = .031) between Stack
Overflow (5.25 £ 0.89) and ChatGPT (6.12 = 0.56). This result
suggests that game developers encountered cognitive challenges
when utilizing these platforms. One possible explanation for this
divergence is rooted in the multifaceted characteristics of game
development tasks, which often extend beyond coding and entail
a range of intricate and task-extensive activities. Unlike some
programming tasks, game development may require abstracting
and implementing complex gameplay mechanics [30], character
behaviors [31, 32], and immersive environments [33, 34]. These
multifaceted tasks demand holistic thinking, problem-solving,
and creativity which influences the evident cognitive processing
demands when seeking information. Given the diverse nature of
game development, the cognitive effort required to engage with
support platforms could differ considerably. Game developers
might need to explore a wide array of resources to address these
challenges spanning from coding issues to narrative elements. It
also encourages future research to delve into this topic.

Lastly, the results revealed a series of significant differences
among the group of web developers. First, the information scent
construct yielded a significant difference (p = .012), indicating
variability in their ability to locate relevant information on Stack
Overflow (5.94 + 0.82) and ChatGPT (5.01 + 1.47). Similar to
the other groups, this observation suggests that web developers
experienced varying degrees of efficiency when searching for
pertinent information across these platforms. On the other hand,
the significant difference in cognitive effort (p = .004) indicated
differing cognitive demands associated with the use of the two
platforms. This result is consistent with the ratings given by the
other groups. Collectively, these findings illuminate the diverse
techniques in which website developers interact with platform
features, each carrying its own cognitive implications.

D. Implications and Limitations

In summary, the comprehensive analysis that encompasses
both between-group and within-group comparisons collectively
unveils a multifaceted picture of student developer interactions
with platforms in the domain of information technology. These
insights hold substantial implications for platform design, user
experiences, and the broader understanding of the relationships
between developer roles and platform attributes. Theoretical and
practical implications from the educational perspective are also
apparent. Specifically, these implications are salient in terms of
curriculum development, instructional strategies, and the overall
academic journey for aspiring IT professionals.

First, the observed variations in platform preferences as well
as cognitive processes and task-specific demands across cohorts
of novice programmers highlight the critical role of customizing
educational curricula. This awareness highlights the imperative
of tailored educational paths that cater to the nuanced needs of
individual learners in preparation for real-world challenges [35].
By mirroring the cognitive aspects and preferences relevant to
various developer roles, educators equip students with skills and
knowledge that not only align with the realities of the industry
but also resonate with their individual aptitudes and inclinations.
Moreover, this tailored approach to curriculum design promotes
a deeper engagement level among students. When they perceive
that their learning experiences are accustomed to their cognitive
strengths and preferences, they are more likely to be motivated,
attentive, and proactive in their learning journey. Consequently,
it enhances the effectiveness of educational tools by capitalizing
on the intrinsic motivations of students [36, 37].

In the context of information technology education, one of
the key takeaways from our study is the significance of cognitive
skill development tailored to platform interaction. Recognizing
the cognitive processes necessary for effective engagement with
different platforms, such as ChatGPT and Stack Overflow, may
provide a foundation for educators to nurture these skills from
the early stages of a student programmer’s learning journey. For
instance, incorporating hands-on exercises that require students
to interact with both platforms can provide firsthand experience
in navigating their distinct cognitive landscapes. Students might
practice formulating queries in natural language for ChatGPT or
refining search queries for Stack Overflow. By immersing them
in scenarios that replicate real-world challenges, educators can
bridge the gap between theoretical knowledge and practical
application necessary for a successful career in this field.



Platform integration within the educational framework holds
significant potential as well for preparing students in the field of
information technology. By strategically introducing a diverse
array of tools, particularly those that mirror industry practices,
educators can enrich the learning experience in multifaceted
ways. This approach not only bridges the gap between academia
and real-world application but also nurtures the development of
adaptable skills that are essential for success in the technology
field. In the context of the two platforms under investigation, it
may be beneficial if students would use them in ways similar to
how they might be utilized by programming professionals. The
motivational theory of role modeling has been recognized to be
effective among novices [1]. This exposure empowers students
to discern which coding support platform aligns better with their
cognitive strengths and preferences. As they encounter different
platforms with exceptional cognitive demands, they develop the
capacity to acquire new skills, adapt to evolving technologies,
and remain effective problem solvers throughout their careers.

Another fundamental implication of our findings within the
field of education is the need to foster holistic skill development
among computing students. As we delve into the intricacies of
platform usage, the substance of cultivating a well-rounded skill
set becomes gradually evident. This aspect extends beyond mere
technical competencies and encapsulates a broader spectrum of
abilities that are indispensable for thriving in the ever-evolving
landscape of information technology. In the context of the two
platforms, this holistic skill development pertains to more than
just mastering the mechanics of these tools. Additionally, what
we advocate extends to the decision-making aspect. As students
interact with platforms to seek programming information, solve
coding problems, or simply enhance their understanding of code
snippets, making informed choices based on individual likings
come to the fore. Developing this discernment equips students
with a valuable skill that transcends the immediate task at hand
and extends to their overall growth as professionals [38, 39].

It should be taken into consideration that this research has
some limitations. Firstly, the research was conducted as a two-
session programming problem-solving study, and then student
preferences were determined. In future studies, research can be
planned to determine student preferences after a longer period
of exposure. Another limitation of the research is related to the
participants. The research participants are students with a certain
amount of experience in computer programming education. In
future studies, research can be done to determine the preferences
of inexperienced and expert programmers. Another limitation of
the study is that the participants are university students. Future
research can also be conducted to determine the preferences of
programmers among different ages and education levels.

V. CONCLUSION

This study aimed to elucidate student preferences between
ChatGPT and Stack Overflow. Our findings discovered distinct
tendencies among students, revealing that ChatGPT is favored
by application developers while web developers preferred Stack
Overflow. In addition, our evaluation proposes that ChatGPT's
strengths lie in its capacity to swiftly provide answers, facilitate
idea exchange, and generate individualized learning experiences
when addressing programming problems. These characteristics
appear to significantly influence students’ general preferences.

However, it is notable that ChatGPT's responses may sometimes
veer towards being inaccurate or misleading, which could prove
challenging for novice programmers seeking precise and reliable
solutions. In contrast, Stack Overflow's structured question-and-
answer format fosters clarity and comprehension, enabling users
to articulate and understand problems effectively. The platform's
extensive community of expert programmers offers invaluable
support, particularly for those new to computer programming.
Their repository of questions and answers serves as a reservoir
of knowledge, aiding future users facing similar challenges. The
inclusion of code examples in Stack Overflow answers further
facilitates understanding and learning, providing novices with
tangible illustrations of problem-solving approaches.

Given the nuanced advantages of both platforms, the study
recommends a dual-pronged approach. In individual learning
processes, students can capitalize on the strengths of ChatGPT
for solving programming problems. Nevertheless, recognizing
its limitations, students are likewise encouraged to maximize the
collaborative environment of Stack Overflow for more complex
challenges. Engaging with peers in Stack Overflow's community
permits novices to address intricate issues collectively, thereby
nurturing the cultivation of programming knowledge and skill
development. In essence, the research underscores the value of
a hybrid strategy by leveraging the unique attributes of ChatGPT
and Stack Overflow for more effective learning in programming.
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