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Abstract. Teachers in higher education in Norway have over the last decade re-
ported reduced physical attendance in lectures, students not using the textbooks,
and low academic performance. Also, there is an intensified institutional pressure
to make use of digital tools and flipped classroom paradigms. To obtain better
insight into students’ perceptions of these issues a class of computer science stu-
dents’ perceptions were probed using a comprehensive questionnaire. The results
confirm some of the claims that students want more digital learning such as vid-
eos, but perhaps not as black and white as it is often presented. Implications of
the results is that one should not simply follow a single approach but employ an
array of varied learning activities and materials.
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1 Introduction

There are several key issues that emerged in higher education over the last decade and
some claim that higher education is undergoing a major transformation. One of the
widely discussed topics is that of distance education [1, 2] and digital education [3]
where students can engage in learning activities across time and place. Issues such as
MOOCs (Massive Open Online Courses) have received much attention [4]. More spe-
cifically, the use of streamed lectures and recorded lectures is a topic that is much dis-
cussed [5].

Another issue is to rely on the classical textbook versus emerging media [6]. Text-
books are often quality assured, and they are either purchased or borrowed. Tradition-
ally, textbooks were only on printed paper but are increasingly being offered in elec-
tronic format [7]. However, the traditional textbook regime is being challenged by open
and freely available online resources. Such resources take on many forms from freely
available books, articles, blogs, discussion forums and videos.

Third, the student and teacher populations are becoming increasingly diverse [8, 9].
Student diversity evolves around multiple dimensions such as motivation and aspiration
[10], background, and experience as well as socioeconomic and cultural backgrounds.
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The needs of such student populations are also diverse. The need for individual follow-
up seems more important than ever.

Yet, as reported by many educators, auditoriums rapidly become sparse as the se-
mester starts, students report not acquiring the textbooks, students do not contact the
teachers — at least the students who should be contacting the teacher. The motivation of
this study was therefore to obtain insight into students’ perception of key questions
related to current pedagogical issues. Our previous studies of student perceptions have
been used to probe a range of issues including plagiarism [11], university life [12],
internationalization and cultural differences [13], choice of university [14], learning
tools [15], to mention a few. It was decided to focus this study on the use of the classic
textbook, students’ future plans, and students prior experience including prior higher
education studies and work experience. Pedagogical issues addressed included the use
of video or streaming versus traditional lectures, group versus individual learning, ex-
ams versus portfolio examinations, and so forth. Issues related to learning management
systems [16] and digital organization of learning materials [17] were not addressed in
this study.

2 Method

2.1  Experimental design

A questionnaire-based study was chosen with mostly closed questions. Some questions
were designed to allow for between group analyses, in particular for dividing students
along the lines of those who have acquired the textbook, who had previous higher edu-
cation experience (previous degree), previous work experience and future study plans.

2.2 Context

The questionnaire was employed in an undergraduate course of Human Computer In-
teraction where the students are taught a curriculum covered according to a traditional
textbook [18]. This course is predominantly lecture-based but lectures are voluntary.
The focus is on active learning through work on three projects, in which two are group
works and one is individual work. One of these group projects involves design thinking
which is intended to show train the students to get value from collaborating in teams
[19]. The second group project involves a controlled empirical experiment [20, 21, 22].
The course is assessed based on a portfolio comprising three reports resulting from the
three practical projects. Students get formative feedback on the projects and could sub-
mit a revised portfolio for assessment. The teacher was available for consultation and
supervision throughout the semester.



2.3 Participants

Approximately 150 students were initially taking the course. The total number is ap-
proximate as some students sign up late and some students drop off and there is there-
fore no well-defined total number. A total of 42 students responded to the questionnaire
yielding an approximate response rate of 28%. The questionnaire was anonymous and
no information about demographic details were collected.

2.4 Materials

A comprehensive questionnaire with 58 questions were designed. Most of the questions
were closed with 46 5-item Likert scale questions, 4 yes/no questions and 8 open free-
text questions. The questionnaire addressed students’ attitudes towards textbooks,
streaming and video, details of the curriculum and usefulness and relevance. The ques-
tionnaire was implemented using Google forms.

2.5 Procedure

The questionnaire was distributed electronically during two weeks of October 2019 as
part of the midterm course evaluation. This approach was chosen to prevent introducing
an additional questionnaire but instead integrate the additional research-oriented ques-
tions as part of the regular obligatory course evaluation questionnaire to prevent eval-
uation fatigue. The questionnaire was totally anonymous and voluntary. The results
were later presented and discussed in class and used as a case for statistical analysis
and hence incorporated as part of the curriculum.

2.6  Analysis

The results of the questionnaire were analyzed using the statistical software JASP ver-
sion 0.11.0.0 [23]. Non-parametric statistical tests (mostly Mann-Whitney U tests) were
used as the Likert responses were ordinal. Only the questions related to the research
questions are discussed herein. The questions related to the general course evaluation
are not discussed herein.

3 Results

3.1 General results

Fig. 1 shows general responses to the questions. On the two extreme ends of the scale
the results indicate that students were very much in favor of portfolio evaluation over
traditional exams and video lectures — these items also have also few neutral responses.
On the lower end of the scale, students were not in favor of student presentations in
class. Students appears to have prioritized coursework over part-time jobs.



Portfoilo vs traditional exams

Student presentations
Coursework vs work
Research articles
Coursework difficulty
Individual work
In-class discussions
M Strongly disagree (1)
Group work
Disagree (2)

Pysical lectures
Agree (4)

Plenary problem-solving

M Strongly agree (5)
Social interaction
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Develop reading abilities
This course vs other courses

Develop writing abilities

Micture of physical and video lectures

Video lectures

Fig. 1. Distribution of overall responses illustrated as a diverging stacked bar chart with issues
sorted according to their responses falling on the left to the right side of the scale. Magenta re-
sponses (left) indicate the lower end of the Likert scales (1 and 2), and green responses (middle)
indicate the higher end of the Likert scales (4 and 5). Grey (right) indicates neutral responses (3).

On the higher end of the scale students prefer a mixture of physical and video lectures,
value developing writing abilities, students tend to prioritize other courses over the cur-
rent course, value developing reading abilities, prefer fixed assignments over free as-
signments and value social interaction.

The responses to the remaining questions appear balanced on the scale and appear
neutral, that is regarding students’ opinions about the incorporation about research ar-
ticles, individual work, in-class discussions, group work, physical lectures and plenary
problem solving.

3.2 Effect of textbook

Of the responses 21 had acquired the course textbook and 16 had not. When separating
the responses according the students who have acquired the textbook several interesting
differences were observed among the two groups. First, there was a significant differ-
ence in how the two groups valued the importance of developing ones writing abilities
(W=235.0, p=.034). Those who had preferred the textbook had ranked the importance
of developing writing abilities higher (M = 4.1, SD = 0.8) than those who had not ac-
quired the textbook (M = 3.1, SD = 1.5). There was also a significant difference in the
desire to have more scientific research articles in the curriculum (W = 75.0, p = .013).
Those who had not acquired the textbook exhibited more positive responses towards



more academic articles (M = 3.4, SD = 1.2) than the students who had acquired the
textbook (M =2.3, SD = 1.0).

There was also a significant difference between the two groups in terms of how easy
they found the textbook (W = 182.0, p = .022), how interesting it as (W = 209.0, p <
0.001), and how relevant it was (W = 201.5, p = .003). Students who had acquired the
textbook found it easier (M =4.6, SD =3.7) versus (M = 3.7, SD = 1.2) more interesting
(M=4.1,SD=1.1) versus (M = 2.8, SD = 1.0) and more relevant (M = 4.5, SD = 0.8)
versus (M = 3.3, SD = 1.2). There was no significant difference in the perceived cost of
the textbook (W = 180.5, p = .106) as the mean indicate a neutral response (M = 2.50,
SD=1.161). Moreover, there was no significant difference in the perceived importance
of training to read difficult texts (W = 200.0, p = 0.317) as the mean responses tended
towards neutral (M = 3.5, SD = 1.2). Moreover, there were no differences across these
student groups in any desire to have more video lectures (W= 177.0, p = .764) as both
groups indicated that they would prefer more video-based lectures (M = 4.4, SD = 1.0).
Moreover, both groups indicated a preference for a mix of traditional lectures and vid-
eos (M =3.9, SD = 1.2). The perception of the importance of the traditional lectures
was close to neutral (M =3.2, SD = 1.3).

3.3 Effect of plans for further study

Of the 42 participants 21 indicated that they had ambitions to pursue further education,
while 16 did not express such plans. There was a significant difference between these
two groups in terms of desire for more video lectures (W = 234.0, p = .021), as the
students with plans for further education were more positive towards more video lec-
tures (M = 4.6, SD = 0.9) than those without such plans (M = 4.0, SD = 1.1). There also
a significant difference in attitude towards working alone (W = 103.0, p = .042). The
students who wanted to continue their studies were significantly less enthusiastic about
working alone (M = 2.7, SD = 1.3) compared to those who did not want to continue to
study after obtaining their degree (M = 3.6, SD = 1.2). There was also a significant
difference in the perceived price of the textbook (W = 200, p = .045) as those who had
plans for further education perceived the textbook as less expensive (M =2.8, SD=1.1)
than those who had no further study plans (M = 2.1, SD = 1.5). Interestingly, there were
no observed significant differences in attitudes towards developing writing abilities (W
=187.0, p = .555), developing abilities for reading advanced texts (W = 189, p = .505),
freedom to choose topics for assignments (W = 191.5, p = .464), and the inclusion of
more scientific articles in the curriculum (W = 173.0, p = .440).

3.4  Effects of prior work experience

Of the respondents who replied 18 indicated that they had several years of work expe-
rience prior to their current studies, while 19 participants did not have any work expe-
rience. When analyzing the data according to these two groups only one significant
difference could be observed, namely that of the perceived useful knowledge acquired
through the course (W= 107.0, p = .048). Those who had no previous work experience
were more positive about what they have learned (M = 3.7, SD = 0.9) compared to those



who had previous work experience (M = 2.8, SD = 1.5). Interestingly, there was no
significant difference between the groups in their perceptions of how useful the course
was to be in their future profession (W= 109.5, p = .056). Overall, students were mod-
erately positive towards the usefulness of the course (M = 3.5, SD = 1.4). There was
also no observed difference in attitudes over prioritizing part-time jobs over attending
curricular activities (W = 157.0, p = .671). Respondents indicated a negative attitude
towards prioritizing part-time work (M = 2.5, SD = 1.4).

3.5 Effects of prior higher-education experience

Of the valid responses 9 students indicated having studied at higher level prior to the
current study while 28 had not studied at higher levels before. There were two noticea-
ble differences between these two groups, namely in the opinion about the adequacy of
groups problem solving activities (W = 64.0, p = .026) and the perception of the task
difficulties (W = 44.0, p = .003). Those with no previous study experiences expressed
a stronger indication that there were too little plenary based problem-solving activities
(M = 2.1, SD = 1.5) compared to those who had studied before (M = 3.4, SD = 1.2).
Moreover, those who had not studied before found the coursework more difficult (M =
3.1, SD = 1.1) than those with previous study experience (M = 1. 8, SD = 1.0). No
significant differences could be observed for the importance of physical lectures (W =
122.0, p = .899), more video lectures (W = 108.0, p = .475), usefulness of class discus-
sions (W = 95.0, p = .267), social contact with other students (W = 144.0, p = .521),
preferences for group work (W= 94.5, p .259), compulsory student presentations (W =
143.5, p = .518), exams versus portfolio evaluation (W = 143.5, p = .503), importance
of improving writing abilities (W = 128, p = 0.956), abilities to read advanced texts (W
=94.0, p = .248) and preference for freedom in choosing assignments (W= 111.5, p =
.600).

4 Discussions

4.1 Effects of textbooks

The results confirm the author’s impression that only a fraction of the students acquires
and actively uses the textbook, either through purchase, or via library loans. It is quite
interesting that students who use the textbook were also more concerned with their
writing abilities. One possible explanation is that some students were more text oriented
and if they prefer to read, they may also prefer to write, or value the importance of good
writing skills. On the other hands, students who were more hands-on who like to learn
by trial and error rather than reading, may also be more interested in the actual artefacts
created rather than describing these artefacts in words. One may also wonder whether
the teachers who themselves usually are academically trained are text oriented and ex-
pect students to be so too, while some student may just want to get their degree and
pursue a practical profession. On the other hand, although computer science is a prac-
tical field involving development and coding, it also involves reading of complex doc-
umentation and writing of the same documentation although the focus on documenting



code has become less than what is used to be as code is to be self-documenting. Another
speculation is that students may have an inflated belief in writing tools such as Gram-
marly [24].

It is somewhat surprising that the students who actively used the textbook were less
in favor of using more research articles. On possible explanation could be that some
students like predictability and system and a textbook with a complete presentation of
the syllabus may be an attractive benefit, while a set of research articles may come
across as less organized and more chaotic. Why those who do not actively use the text-
book were more positive towards research articles could be explained that they are usu-
ally free of charge, or that articles can be more updated knowledge if used in such a
manner, and present a topic in a more focused manner compared to an introductory
textbook.

The students who used the textbook were all more positive regarding the textbook
in terms of how easy it was to use, how interesting it was and how relevant it was. This
raises the important question about how the students who do not use the textbook could
form an opinion about the book without having used it? Could it be that they had
browsed the textbook in a bookstore or library and decided that is was not suitable for
them, or were these responses based on an impression of textbooks in general? The
results did not support the commonly held impression that students do not purchase
textbooks due to their high cost.

The results did not show any evidence that textbook users were less in favor of say
videos than those who do not use textbooks. The results could be interpreted as if stu-
dents would like more videos, but not just videos. It seems the variety, and balance of
traditional lectures, reading and video when these respective parts are applied sensibly,
will contribute to learning.

It is somewhat concerning that the students in general, irrespective of being text/text-
book oriented or not, did not find it important to develop their abilities to read difficult
texts. Could this be because the students had not been exposed to sufficiently difficult
texts in their studies, or is it because they did not realize that they most likely would
have to read advanced documentation in their future careers?

4.2  Effect of plans for further study

Students who reported ambitions for further study were both more positive towards
video lectures and group work than those who did not want to continue studying after
their degree. One possible explanation for these results is that a student who has further
study plans may by natural selection be more academically inclined and thereby more
independent with respect to getting hands-on help from the teachers. Yet, one could
argue that to appreciate the benefits of group work and slowing larger problems in col-
laboration with their peers.

Students who were interested in further study also did not perceive the textbook as
expensive as those who did not want to continue studying. Again, could the perception
of textbook cost be linked to the appreciation of the actual value of textbooks? Will a
lower appreciation of the textbook result in the perception of higher cost?



It is a matter of concern that there was no difference between these two groups in
how they valued the importance of academic articles as an academic research article is
the stable ingredient of a researcher’s life and we should expect that students who were
purposing further study would have matured in their attitude towards research articles.
The results indicate that students were quite impartial to the use of research articles in
the curriculum. Perhaps students need to be better prepared for further education by
motivating them for the importance and the general relevance of research articles? Also,
it is concerning that there was no difference between the groups in terms of improving
writing skills and abilities to read advanced texts as these are core academic skills
needed in higher education. However, the scores were on the positive side for both
groups suggesting that these skills were valued by most students.

4.3  Effects of prior work experience

Although students were moderately positive towards the benefits of the course the stu-
dents with prior work experience were less so compared to those without work experi-
ence. Possible explanations for this observation could be that the course perhaps is too
theoretical and not sufficiently practical and therefore not matching their expectations.
Or, perhaps these more experienced students simply were more critical than students
recently finished secondary school? Another explanation could be that some of the stu-
dents with prior work experience were already familiar with some of the contents of the
curriculum such that they do not perceive that they have learned as much. However, it
is also likely that their former work experience is not related to their future career plans
and if so, the curriculum should cover new elements. The fact that there was no differ-
ence between the groups in terms of perceived usefulness for future career support this
view that past working experience is different from the future career. The respondents
therefore might have been unable to make an informed assessment of this question.

The results suggest that students do not prioritize jobs over studies. This is contrary
to the impressions by the author and colleagues as students often report that they were
unable to attend lectures and supervision meetings due to job obligations. Conse-
quently, if students do not attend optional learning activities there may be other causes.
Perhaps students do not find enough value to merit the investment of time and effort to
attend?

4.4  Effects of prior higher-education experience

Students without previous higher education experience found there to be too little ple-
nary problem-solving activities (typical of primary and secondary school), as well as
finding the coursework more difficult is as we would expect. Students with more expe-
rience have learned to become more independent and tackle more difficult problems.

The results also revealed that there were no differences in perceptions of learning
writing and learning skills. This is somewhat surprising as one would expect more ex-
perienced students to have realized the importance of written communication. But the
scores were generally positive, and it may therefore be unrealistic to observe any dif-
ference.



4.5 Limitations

As the questionnaire was anonymous it is not possible to analyze the responses accord-
ing to who attended lectures and not. In hindsight, a control question about lecture at-
tending habits should have been included. One could expect that the perceptions of
those who do regularly attend lectures and those who do not could be somewhat differ-
ent.

5 Conclusions

A questionnaire-based study is reported where the goal was to probe students’ percep-
tions towards emerging pedagogical issues in higher education. The results in general
align with the new pedagogical ideas. In conclusion, the results support a mixed ap-
proach with a variety of learning activities and delivery methods are applied instead of
just a single “silver-bullet” fix-it-all approach. One should also be careful not to neces-
sarily follow requests from students uncritically, as students may prescribe the wrong
medicine for “symptoms” that may be better addressed using other means.
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