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ABSTRACT
Understanding student perceptions in higher education is vital for
optimizing teaching and learning practices. This research explores
the relationship between course characteristics, Student Evaluation
of Teaching, and disciplinary differences, with a particular focus
on Computer Science courses. Analyzing data from the second
half of the 2022 semester at one university, the study investigates
the impact of course level, type, and size on student evaluation
scores. Additionally, it compares Computer Science courses to other
disciplines, revealing key differences in student satisfaction and
perceptions. Findings indicate that second-year courses received
lower ratings, and theoretical courses in online formats received
higher satisfaction than programming courses. Smaller course sizes
correlated with higher scores across multiple aspects. However,
Computer Science courses scored lower overall and in crucial areas
compared to other disciplines, highlighting the need for tailored
teaching strategies. This research underscores the importance of
continuous assessment and adaptation in higher education to foster
positive learning environments and improve student experiences.
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1 INTRODUCTION
Student evaluations of teaching are questionnaires completed by
students to provide feedback on their experiences and perceptions
of teaching staff and course effectiveness. Students are typically
invited to rate their teachers’ performance on Likert-scale questions
and are then asked to provide anonymous narrative comments. Un-
derstanding the factors that influence student evaluation scores and
the differences observed across various disciplines can offer valu-
able insights for educators, institutions, and policymakers seeking
to optimize the educational environment [1].

We analysed the student evaluation dataset (SET) for the second
half of the 2022 semester at one university and conducted a study.
We sought to uncover the complex relationship between course
characteristics, SET indicators, and disciplinary differences. We
explored the impact of different course characteristics (including
course level, course size, and discipline) on students’ scores on mul-
tiple aspects, such as collaboration, clarity, and overall instructional
quality. Uncovering the relationships between these factors has
the potential to reveal essential considerations for educators when
designing programs that resonate with students and foster positive
learning experiences.

Computer Science deserves particular attention as a subject that
has seen significant growth in recent years. It has been shown that
there are significant differences between computer science students
and other students in terms of student engagement [4].We have also
analysed in-depth comparisons between computer science courses
and other disciplines with regard to specific aspects of SET scores.
Our aim was to discover how these differences relate to various
characteristics of computer science courses, such as the type and
stage of the course. By identifying these differences, we may be able
to inform the development of more appropriate teaching strategies
in computer science and other areas. Hence, our research questions
are:

RQ 1: How do different course features (such as course level, course
size, and discipline) impact the scores on various components of stu-
dent evaluation of teaching?

RQ 2: What specific aspects of student evaluation scores differ
between Computer Science courses and other disciplines, and how
do these differences relate to various features of Computer Science
courses?
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2 RELATEDWORK
SET is a survey instrument that collects student feedback on teach-
ing staff and courses. Despite their use for teaching improvement,
research indicates that student evaluation scores are not valid indi-
cators of teaching competence [1, 5, 6]. However, they continue to
be used by University administrative bodies [4].

Computer Science and Software Engineering courses have some
special characteristics compared to other academic courses. The
teaching of Computer Science courses includes a lot of technical
content and teaching the use of software tools, so students may be
more concerned about the practicality of the content and whether
it will improve their programming skills [4].

Ivins et al. conducted a study on first-year and fourth-year Soft-
ware Engineering students’ perceptions [2]. First-year students
prioritized programming and management skills, while fourth-year
students rated requirements gathering, analysis, design, and test-
ing skills higher. First-year students also emphasized mathematical
skills, while fourth-year students valued soft skills like commu-
nication, leadership, and teamwork. These findings highlighted
misconceptions and stereotypes surrounding Software Engineering
and suggested the need for curriculum adjustments.

Knutas et al. investigated biases in student evaluation of teach-
ing for Software Engineering courses [3]. Analyzing 1295 student
ratings from 46 courses, they found that programming courses
received higher student evaluation scores than those focused on
Software Engineering processes, models, and methods. These biases
can impact students’ responses. The study emphasized the need to
consider biases when analyzing student evaluation of teaching re-
sults and use multiple indicators to evaluate teaching effectiveness.
The analysis showed that courses emphasizing software construc-
tion and programming generally received higher student ratings [3].
This confirmed the existence of biases observed in prior Software
Engineering education studies.

Morgan et al. used an analysis of the Computer Science educa-
tion literature and interviews with Computer Science academics to
examine the differences in student engagement between computing
students and other students [4]. They compared and contrasted
the focus of previous computing education research and the en-
gagement measures used in various tools. The study found that
there were significant differences in student engagement between
computing students and other students. They found there were
deficiencies in the perceptions of computing course instructors
regarding the concept of student engagement. The pedagogical
practices of computing teaching and learning have limitations in
promoting student engagement. Computer Science students often
prefer individual learning and independent thinking, with less em-
phasis on teamwork and communication. This may be related to the
large class sizes and lack of opportunities for interaction and indi-
vidualised learning that is prevalent in computer science education.
Teachers may also face constraints in their teaching in terms of cur-
riculum and classroom resources, which further limit their teaching
practices in terms of student engagement. In addition, the study
found that computing students had some difficulties in collaborat-
ing, communicating and forming learning communities with other
students, which may be related to the professional characteristics
of computer science and the culture of the discipline. They suggest

that the differences in student engagement between computing
students and other students may be the result of a combination of
factors.

3 QUANTITATIVE SET DATA ANALYSIS
We conducted an analysis of the SET rating data for 272 Science
courses in the second semester of 2022 at the University of Auckland.
A total of 4,759 students participated in the evaluation, including
3,895 on-campus students and 864 online learning students. The
courses were divided into four levels: Stages 1, 2, 3, and 7 (Postgrad-
uate). Each student was required to rate ten Likert-scale questions
on a 5-point scale. The first question was about the overall rating of
the course, while the remaining nine questions evaluated various
aspects of the course. We summarized these nine questions into
topics (Table 1).

3.1 Comparison of Computer Science courses
with other courses

We compare the mean scores for each course in the Computer
Science department with those of other courses, both for on-campus
and online students (Table 1). The “P-value” column represents
the results of the Wilcoxon signed-rank test, which assesses the
statistical significance of the differences between the mean scores.

Computer Science courses received lower mean scores for the
course overall question compared to other courses, indicating that
students were less satisfied with Computer Science courses in gen-
eral. Computer Science courses also showed lower mean scores
in several specific areas, including collaboration, communication,
clarity, relevance, feedback, community, engagement, and quality,
when compared to other courses.

Computer science courses have a unique curriculum design and
delivery approach that may place greater emphasis on the learning
of theoretical knowledge and technical skills while lacking some
elements that emphasise collaboration, communication and inter-
action [4]. Such design differences may result in lower student
satisfaction in collaboration, communication and other areas. Com-
puter science courses typically involve more programming, and
complex theoretical knowledge, and may require more independent
learning and independent problem-solving skills [4]. This high level
of difficulty and challenge may affect student satisfaction and lead
to a perceived lack of clarity, relevance and quality of the course.
Computer science courses may place greater emphasis on individ-
ual learning and independent exploration, with less emphasis on
teacher-student interaction and feedback. This approach to teach-
ing and learning may result in students feeling a lack of feedback,
community and engagement.

3.2 Comparison between Computer Science
courses

To analyze differences between the Computer Science courses, we
compared the mean scores for each question across different stages
(year level) within Computer Science. The results indicate several
significant differences between courses (see Table 2).

Furthermore, we conducted an analysis to examine the impact
of course type on student scores within the Computer Science
courses. The analysis involved the categorization of 31 Computer
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Table 1: Comparison of SET mean scores Between CS and other courses

Table 2: Comparison Between Different Stages of Computer Science Courses
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Science courses into two distinct groups based on their class syl-
labus, namely Theory (n = 15) and Programming (n = 17). Sub-
sequently, t-tests and Mann-Whitney U-tests were conducted to
examine these course categories. The findings revealed that, among
the online students, the mean scores for Course Overall Scores
were significantly higher in theoretical courses (MeanT = 4.051)
compared to programming courses (MeanP = 3.556), yielding a
p-value of 0.025. Moreover, specific aspects of the courses were
also examined, whereby it was observed that online theoretical
courses exhibited significantly higher mean scores for Q3 (MeanT =
4.106, MeanP = 3.632, p=0.039 in t-test), Q6 (MeanT = 4.127, MeanP
= 3.662, p=0.054 in Mann-Whitney U-test), Q7 (MeanT = 4.008,
MeanP = 3.476, p=0.028 in t-test), Q8 (MeanT = 3.944, MeanP =
3.371, p=0.036 in Mann-Whitney U-test), and Q9 (MeanT = 3.971,
MeanP = 3.525, p=0.051 in Mann-Whitney U-test) compared to
programming courses.

In Stage 2 online course, overall scores and scores on all SET
questionswere significantly lower. Thismay be due to thewide span
of difficulty from Stage 1 to Stage 2 and the fact that online teaching
makes it difficult for students to access the appropriate resources
and adapt, ultimately resulting in lower overall scores. In the Stage
3 online courses, the overall scores were significantly higher as
well as the scores for feedback, community and engagement. This
may be due to the fact that the smaller number of students in the
courses allowed them to perform better in terms of the quality
and interactivity of the teaching and learning, with students being
more interested and engaged in the content and teaching methods.
In face-to-face first-year courses (Phase 1), the mean scores for
accessibility, clarity and relevance were significantly higher, which
may be due to the fact that these courses performed well in terms
of availability of teaching resources, clarity of presentation and
relevance to students’ interests.

3.3 Comparison between different Stage courses
We conducted a comprehensive analysis of SET scores of 272 courses
from the science department, categorizing them based on stages
and examining the differences in average scores across various
evaluation questions (Table 3) There were no significant differ-
ences observed in the average scores of Stage 1 (typically first-year)
courses compared to the other stages. In contrast, Stage 2 (typically
second-year) courses displayed noticeable differences with consis-
tently lower average scores in many aspects compared to the other
stages. For Stage 3 (typically third-year) courses, a distinct pattern
emerged between offline and online modes of instruction. In the
offline context, Stage 3 courses demonstrated lower scores in the
Accessibility aspect compared to the other stages, suggesting room
for improvement in terms of course accessibility for students. How-
ever, in the online format, Stage 3 courses exhibited significantly
higher scores in several aspects compared to the other stages. In the
case of postgraduate courses (typically fourth-year), the analysis
revealed that, excluding Accessibility and Clarity, these courses
received higher average scores in all other evaluation dimensions.
This indicates that postgraduate courses generally performed well
in terms of student ratings. The higher scores could be attributed
to the specialized nature of postgraduate education, which often

involves more advanced and in-depth subject matter, as well as
higher expectations from students.

It is unsurprising that postgraduate courses received higher av-
erage scores in all assessment dimensions except accessibility and
clarity. This may be due to the fact that postgraduate education usu-
ally involves more advanced and in-depth subject content, and the
smaller class sizes allow teachers to focus well on each student. In
addition, postgraduate programmes often have a more specialised
character and may attract an interested, more motivated and fo-
cused student body.

3.4 Impact of class size
We conducted a comparison of mean scores on different evaluation
questions between large courses (student numbers >100) and small
courses (student numbers <100) across the 272 courses (Table 4).
For both the offline and online course overall question (in NZ),
there was no significant difference in mean scores between large
and small courses. This indicates that course size did not have a
significant impact on students’ perceptions of the overall course
quality, both in the offline and online formats.

However, significant differences were observed in several areas.
In the offline format, smaller courses scored higher onCollaboration,
Communication, Relevance, Feedback, Community, Engagement,
and Quality compared to larger courses (p < 0.005 for all). This
indicates that students in smaller courses perceived higher levels
of collaboration, communication, relevance, feedback, community,
engagement, and quality compared to students in larger courses.

In the online format, smaller courses received higher scores in
Collaboration (although not statistically significant at p = 0.078)
and Communication (although not statistically significant at p =
0.070) compared to larger courses. However, smaller courses scored
significantly higher on Relevance compared to larger courses (p
= 0.055). No significant differences were found between large and
small courses in the remaining aspects of the evaluation in the
online format.

In smaller courses, interaction and collaboration between stu-
dents may be more frequent, and may also provide teachers with
more opportunities to focus on individual students and provide
feedback. This close interaction and collaboration raises scores in
collaboration and communication and also helps to improve stu-
dents’ perceptions of relevance and feedback. Smaller courses may
encourage students to be more active participants in their learning.
Students are more likely to voice their opinions, ask questions and
participate in class discussions in a small class setting, which can
increase their sense of engagement and motivation to learn, leading
to higher scores in engagement, community and course quality.

4 DISCUSSION
The analysis of the SET rating data provided insights into the impact
of different course features and disciplines on the scores of various
components of student evaluation of teaching. Here are the key
findings related to the research questions:
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Table 3: Comparison between different Stage courses

Table 4: Comparison Between Different Sized Courses

4.1 RQ 1: Relationship between course features
and student evaluations

Course Level (Stages): Stage 2 courses consistently received lower
average scores compared to other stages across multiple aspects,
suggesting that these courses may be more challenging and involve
complex concepts. Students may require more time and effort to
adapt to Stage 2 courses, resulting in lower ratings.

Course Type (Theory vs. Programming): Among online students
in the Computer Science department, theoretical courses received
significantly higher mean scores compared to programming courses

in terms of Course Overall Scores and specific aspects like Com-
munication, Feedback, Community, Engagement, and Quality. This
indicates that students perceived higher satisfaction and quality in
theoretical courses compared to programming courses in the online
learning environment.

Course Size: In the offline format, smaller courses (student num-
bers <100) scored higher in Collaboration, Communication, Rele-
vance, Feedback, Community, Engagement, and Quality compared
to larger courses (student numbers >100). This suggests that stu-
dents in smaller courses perceived higher levels of collaboration,
communication, relevance, feedback, community, engagement, and
quality compared to students in larger courses. In the online for-
mat, smaller courses also received higher scores in Collaboration,
Communication, and Relevance, although the differences were not
statistically significant.

4.2 RQ 2: Differences between Computer
Science and other disciplines

Comparison with Other Courses: Computer Science courses received
lowermean scores for the course overall question compared to other
courses, indicating lower student satisfaction. Computer Science
courses also scored lower in several areas, including Collabora-
tion, Communication, Clarity, Relevance, Feedback, Community,
Engagement, and Quality, when compared to other courses. Both
on-campus and online students showed lower mean scores for Com-
puter Science courses compared to other courses in several areas.

Course Type (Theory vs. Programming): Among online learning
students in the Computer Science department, theoretical courses
received significantly higher mean scores in Course Overall Scores,
as well as in specific aspects such as Communication, Feedback,
Community, Engagement, and Quality, compared to programming
courses. This suggests that students perceived higher satisfaction
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and quality in theoretical courses compared to programming courses
in the online learning environment.

Course Level (Stages): Within the Computer Science department,
Stage 2 Computer Science courses received significantly lowermean
scores for Online Overall Scores and all SET questions compared to
other stages. In contrast, Stage 3 Computer Science courses (both
online and offline) received significantly higher mean scores for
Online Overall Scores, Feedback, Community, and Engagement
compared to other stages. The differences in mean scores indicate
variations in student satisfaction and perceived quality across dif-
ferent stages of Computer Science courses.

5 THREATS TO VALIDITY
While every effort was made to conduct a rigorous analysis, several
possible threats to the validity of the findings should be acknowl-
edged and taken into account when interpreting the results of the
study. The SET rating data were collected from courses in a single
University. This limited scope may not be fully representative of
the diversity of programs and students at different institutions or
in different semesters. Caution should be exercised in generalizing
the findings beyond the specific scope of this study. Also, the SET
assessment process is voluntary, and not all students participated
in the assessment. It is possible that students who had a positive or
negative experience with the course were more willing to provide
feedback, leading to possible bias in the data collected.SET ratings
were collected at the end of the course, and student experiences
and perceptions may have been influenced by the timing of the
course, the assessment, or interactions with the instructor during
the assessment. These timing factors may lead to biased feedback.

6 CONCLUSIONS
This research provides valuable insights into the complex relation-
ship between course characteristics, student evaluation of teaching
measures, and disciplinary differences in higher education, with
a focus on Computer Science courses. Significant factors influ-
encing SET scores were identified, including course level, type,
and size. Stage 2 courses received lower ratings, possibly due to
their increased complexity. Theoretical courses, especially in on-
line formats, were associated with higher satisfaction compared to
programming courses. Smaller course sizes correlated with higher
scores across various aspects, highlighting the importance of class
size in student perceptions.

Computer Science courses received lower overall ratings and
scores in key areas compared to other disciplines. Both on-campus
and online students showed lower mean scores for Computer Sci-
ence courses, suggesting the need for improvements in teaching and
learning practices. The study indicates the importance of tailoring
teaching strategies to optimize student experiences and outcomes,
particularly in Computer Science courses. Limitations include the
single-institution focus and analysis from a single semester, lim-
iting generalizability. Longitudinal studies could provide further
insights into trends over time.

In conclusion, this research contributes to the understanding of
the relationship between student evaluation of teaching, course
characteristics, and disciplinary differences. It emphasizes the need
for continuous assessment and adaptation of teaching practices

to create positive learning environments. Tailoring approaches to
specific course needs can enhance the quality of education and
improve student experiences. Future research should explore ad-
ditional factors influencing student evaluation of teaching scores
and consider longitudinal data for a more nuanced understanding
of higher education dynamics.
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