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Purpose: Given the increasing importance of online Q&A websites in
scientific and technical communities, a thorough evaluation of their user
interface usability is of high significance. The main objective of this research
was to measure the compliance of the user interfaces of 14 computer science
Q&A websites with Nielsen’s Ten Usability Heuristics (1993) and to compare
their performance in order to identify design strengths and weaknesses and
provide suggestions for improving user experience.

Methodology: The user interfaces of the following websites were reviewed
and ranked by 3 evaluators: Stack Overflow, Stack Exchange, Quora, Reddit,
Chegg, CodeProject, Coderanch, Google Groups, Super User, Server Fault,
Cross Validated, Ask Ubuntu, Software Engineering, and Computer Science.
Kolmogorov-Smirnov and Shapiro-Wilk normality tests, along with Kruskal-
Wallis and Friedman non-parametric tests, were employed for data analysis
using SPSS version 27 software.

Findings: the studied websites generally possess a good level of usability
(overall mean score of 3.41 out of 4.00). However, significant differences in
website performance were observed. The heuristics “Match Between System
and the Real World” and “Recognition Rather Than Recall” (mean score of
3.86) achieved the highest ratings. The user interfaces of CodeProject (10.15),
Software Engineering (10), Cross Validated (9.90), Ask Ubuntu, and Stack
Overflow (both 9.50) demonstrated the best performancey.

Conclusion: Despite the generally good level of usability, many websites
require improvement in key aspects such as error management and the
provision of effective user assistance. Successful websites serve as
benchmarks for others. It is recommended that designers and developers place
greater focus on Nielsen’s usability heuristics, particularly in the areas of error
handling and recovery, to provide a more comprehensive and effective user
experience.
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Introduction

In the contemporary era, the expansion of interactive online platforms has transformed learning,
problem-solving, and information access. Question-and-answer (Q&A) websites have emerged as
vital tools for informal learning, error resolution, and knowledge exchange, particularly in computer
science—a field characterized by rapid technological change and complex problem-solving
demands. Platforms such as Stack Overflow, CodeProject, Reddit, and Google Groups serve as
primary resources for students and professionals seeking reliable, timely information. However, the
effectiveness of these platforms depends not only on content quality but also on user interface (UI)
design. Poor UI design—including unclear navigation, inconsistent feedback, and limited user
control—can diminish user experience and reduce information retrieval efficiency. Recognizing this
critical gap, the present study conducts a comprehensive evaluation of 14 computer science Q&A
websites, assessing their compliance with Nielsen's Ten Usability Heuristics (1993). This research
offers both theoretical contributions by shifting focus from system performance to user experience,
and practical insights by identifying design strengths and weaknesses to guide future improvements.

Methods

The present study is applied in terms of purpose and descriptive-analytical in terms of method,
conducted with the aim of evaluating the usability of user interfaces of computer science Q&A
websites. Employing the heuristic evaluation method, this research examines the degree of
compliance of the user interfaces of the studied websites with Nielsen's Ten Usability Heuristics
(1993) and compares their performance. The statistical population consists of the user interfaces of
14 active and specialized websites in the field of computer science Q&A, selected through purposive
sampling. Selection criteria included (1) specialized or broad focus on computer science Q&A, (2)
active and public accessibility, (3) possession of an independent user interface, and (4) the possibility
of user interaction through content creation, response, and evaluation.

Evaluation was conducted based on Nielsen's ten usability heuristics: Visibility of System Status,
Match Between System and the Real World, User Control and Freedom, Consistency and Standards,
Error Prevention, Recognition Rather than Recall, Flexibility and Efficiency of Use, Aesthetic and
Minimalist Design, Help Users Recognize, Diagnose, and Recover from Errors, and Help and
Documentation. Each criterion was rated on a five-point Likert scale ranging from 0 to 4 (0 = Very
Poor, 4 = Excellent). To minimize bias and enhance reliability, the evaluation process was conducted
independently by three expert evaluators: a Human-Computer Interaction specialist, an Information
Science and User Experience researcher, and a professional computer science user with over 5 years
of active experience. Ultimately, the scores of the three evaluators for each criterion on each website
were averaged to maintain inter-rater reliability and obtain a single quantitative score for analysis.

For data analysis, normality of the data was first examined using Kolmogorov-Smirnov and
Shapiro-Wilk tests, which indicated that the data distribution was not normal (significance levels
below 0.05). Accordingly, Kruskal-Wallis and Friedman non-parametric tests were employed to
examine significant differences. Statistical analyses were performed using SPSS software version
27.

Results

The overall usability mean score was 3.41/4.00, indicating generally good performance. The highest-
scoring heuristics were "Match Between System and Real World" (M = 3.86) and "Recognition
Rather than Recall" (M = 3.86), with 12 of 14 websites achieving perfect scores, reflecting strong
alignment with user expectations and excellent interface intuitiveness. "Consistency and Standards"
(M =3.74) and "Visibility of System Status" (M = 3.60) also performed well. Conversely, the lowest
scores were "Help Users Recognize, Diagnose, and Recover from Errors" (M = 2.88) and "Error
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Prevention" (M = 2.90), revealing significant room for improvement in error management and user
assistance.

Table of Main Findings
Nielsen U.sa'b ility Overall Best Performance Weakest Performance
Heuristic Mean
Recognition Rather than . Google Groups (3.00), Reddit
Recall 3.86 12 websites (score 4.00) (3.33)
Match Between System . Google Groups (3.00), Quora
and Real World 3.86 12 websites (score 4.00) (3.33)
. . Reddit, Chegg, Google
Consistency and Standards 3.74 10 websites (score 4.00) Groups (3.00)
Stack Overflow, CodeProject, Ask .
Visibility of System Status 3.60 Ubuntu, Server Fault, Computer Reddlt’GCr gieIs{a(tglcélé)Google
Science, Software Engineering (4.00) s -
Help and Documentation 3.50 8 websites (score 4.00) Chegg (2.67)
User Control and Freedom 3.29 12 websites (3.33) Chegg, Google Groups (3.00)
Flex1b111t);§111Jclsffﬁ01ency 3.26 Super User, Server Fault (4.00) Google Groups (2.00)
. . Stack Overflow, Ask Ubuntu,
Aesthetlc];l:g WIS 3.24 Computer Science, Software Google Groups (2.00)
en Engineering (4.00)
. CodeProject, Super User, Cross
Error Prevention 2.90 Validated, Server Fault (3.33) Google Groups (2.00)
Help Users Recognize, . .
Diagnose, and Recover 2.88 CodeProject, Qross V alidated, Google Groups (2.00)
Software Engineering (3.33)
from Errors

In overall ranking, CodeProject (mean rank 10.15) led, followed by Software Engineering
(10.00), Cross Validated (9.90), Ask Ubuntu and Stack Overflow (both 9.50). Google Groups (1.55)
and Reddit (4.15) ranked lowest. Statistical tests confirmed significant differences across websites
(Friedman: p = 0.000; Kruskal-Wallis: p = 0.004 for total score), with "User Control and Freedom"
being the only non-significant heuristic (p = 0.999).

Discussion and Conclusion
The findings demonstrate that while computer science Q&A websites perform well in heuristics

related to user expectations and recognition, they exhibit serious deficiencies in error management
and user support—a pattern consistent with prior research (Kumar & Bhardwaj, 2019; Alnanih et al.,
2015). The marked performance gap between top-ranked and lower-ranked websites confirms that
content richness alone is insufficient; interaction design quality is equally critical. Successful
platforms like CodeProject and Stack Overflow share common strengths: clear navigation, organized
structure, effective documentation, and minimalist design. In contrast, Google Groups and Reddit—
despite valuable content and active communities—suffer from outdated interaction patterns and
limited usability features, hindering user engagement.

This study contributes a human-centered evaluation framework to the Q&A literature,
complementing previous algorithm-focused research on retrieval accuracy and content quality. The
findings underscore that prioritizing usability principles is not merely aesthetic but a strategic
necessity for sustaining user engagement.

Practical recommendations include: (1) implement clear error messages and recovery pathways;
(2) strengthen input validation and pre-action warnings; (3) expand user control options (edit, delete,
undo); (4) simplify visual design; and (5) benchmark against top-performing platforms.

Limitations include the expert-only evaluation perspective, the scope limited to 14 computer
science websites, and the exclusion of social and motivational factors. Future research should employ
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mixed methods combining heuristic evaluation, user testing, behavioral analytics, and longitudinal
assessments, while also investigating the role of intelligent technologies and community dynamics
in interface design.

In essence, while content remains the cornerstone of Q&A websites, the quality of user interface
design serves as the gateway through which content is accessed and utilized. Systematic adherence
to usability principles is essential for maximizing the educational and professional value of these
digital knowledge resources.
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