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Abstract: In contemporary society, digital competence has become increasingly important for people
in everyday life as well as in working life. Hence, it is vital that today’s higher education contain
an appropriate degree of digitization both in terms of content and approaches, something which
is particularly important in higher education, where there is a pronounced expectation of what
one should be able to handle in terms of digitization when one enters the workplace. Drawing on
insights from previous research, this study seeks to explore the integration of digital elements in
higher education pedagogy via students’ perceptions of digital integration in their education and
evaluate their assessments of teachers’ digital competence. Special attention is given to collaborative
learning practices facilitated by digital technologies. The research questions posed to guide the aim
are: How do university students perceive the integration of digital elements within their education,
and what are their assessments of their teachers’ digital competence in utilizing these technologies?
The results show that teachers’ digital competence varies across disciplines which might influence
their utilization of digital pedagogical methods and tools. Moreover, both engineering and non-
engineering students reported varying levels of usage of digital collaborative learning methods
which might reflect discipline-specific preferences and practices in collaborative learning. Also,
despite high confidence levels in using digital tools, students exhibited limited awareness of existing
digital functionalities. These results seek to inform pedagogical practices, institutional policies, and
professional development initiatives to cultivate a digitally proficient educator workforce and have
relevance globally for all involved in teaching and learning in higher education.

Keywords: collaborative learning; digital competence; digital technologies; higher education;
university students; university teachers

1. Introduction

Digital competence and proficiency in various parts of everyday life has become
increasingly important in today’s society, not least in working life. For example, the
European Union has identified digital competence as one of the most important abilities
for contemporary and future citizens [1-3]. Hence, it is important that various kinds of
educational programs in higher education keep up to date with digital skills that are current
in their respective fields in order to provide students with relevant education [4]. This is
linked both to the actual content of the education when it comes to digitization as well
as to the teachers’ use of digital tools and their overall digital competence [5]. However,
defining digital competence in higher education is not straightforward. On the contrary,
research has shown that there are different variations of definitions when referring to digital
competence in relation to higher education, e.g., [6,7], depending on if the concepts are
defined by policy, research, or both and whether they focus on technical skills or social
practices [6].

Educ. Sci. 2024, 14, 891. https:/ /doi.org/10.3390/educscil4080891

https://www.mdpi.com/journal /education


https://doi.org/10.3390/educsci14080891
https://doi.org/10.3390/educsci14080891
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/education
https://www.mdpi.com
https://orcid.org/0000-0002-1147-5736
https://orcid.org/0000-0002-5849-1442
https://orcid.org/0000-0002-7139-7338
https://doi.org/10.3390/educsci14080891
https://www.mdpi.com/journal/education
https://www.mdpi.com/article/10.3390/educsci14080891?type=check_update&version=3

Educ. Sci. 2024, 14, 891

2 of 14

Overall, research is relatively scarce when it comes to the process through which uni-
versity teachers’ digital competence can influence or enhance their technology acceptance
and use intention, especially in the context of higher education and training [8]. On a more
general level, previous research has shown that most university students and teachers
have a basic level of digital competence [7,9-11] and that higher education teachers have
different attitudes towards using digital tools in their teaching where some are positive and
curious about the use while others are more doubtful [12,13]. This somewhat ambivalent
posture is usually linked to the fact that integration of technology in teaching is connected
to organizational and societal processes beyond the teacher’s direct control, as was often
the case before the COVID-19 pandemic [13]. During the pandemic, it became urgent
for teachers worldwide to develop their digital skills as the use of digital technologies
increased significantly due to the emergent situation [14] and the development of teachers’
digital competence became pivotal [15]. In a recent study by de Obesso et al. [16], the re-
searchers focused on students’ perceptions of teacher’s digital competence in the aftermath
of COVID-19, using a digital survey as an instrument to measure teachers’ digital compe-
tence from students’ point of view in relation to their self-perception of learning [16]. The
study proposes four hypotheses that include elements that affect students’ self-perception
of learning: (1) educators’ digital skills; (2) the use of technology for communication, moni-
toring, and assessment; (3) educators” engagement in digital ecosystems; and (4) students’
data security in the learning process. Their results show a significant relationship with
three of the hypotheses, but no confirmation of the fourth. These findings have implications
for higher education institutions and policymakers to ensure that the digitalization of
education drives effectiveness and quality.

However, digital proficiency in higher education pedagogy is of a multifaceted na-
ture [17,18]. Beyond mere technical expertise, it encompasses the ability to effectively
utilize digital resources, adapt teaching strategies to diverse learning styles, foster collabo-
ration in virtual environments, and critically evaluate online information [19,20]. Further-
more, digital proficiency in university teachers extends beyond the classroom, shaping
students’ preparedness for an increasingly digital-centric workforce. With technologi-
cal advancements shaping the way knowledge is disseminated and absorbed, the role
of digital competence among university teachers has garnered significant attention and
the acquisition of digital competencies is indispensable for higher education teachers to
harness the benefits presented by technological progress and formulate strategies for their
professional growth. Additionally, it is essential for them to enhance students’ digital
proficiency, thereby contributing to their overall digital literacy [10,21]. As a consequence,
and as universities embrace digital tools and platforms to enhance teaching and learning
experiences, it becomes imperative to understand how students perceive and evaluate their
teachers’ proficiency in leveraging these technologies [22].

So how do students view the digital elements they encounter in their education and
how do they view the teachers’ digital competence? For some time now, there have been
examples in higher education where students claim they do not encounter the digital
tools or other digital elements in their education that they expected and which they feel
are expected of them when they enter into professional life [22,23]. In a systematic and
bibliographic update of the digital competence of the university student made by Marrero-
Sanchez and Vergara-Romero, they found that there is a need to “strengthen the training
in digital skills of university students. . .so that they can take advantage of the communication
tools available in the knowledge society” [24] (p. 9). This is of course important, but what
Marrero-Sénchez and Vergara-Romero further found in their review is that when students
develop digital competence, it also stimulates innovation and creativity, and they develop
soft skills such as teamwork. But how far has digitization in higher education really
come in practice in terms of digital elements in education and teachers’ use of digital
tools? This article focuses on the dynamics between digital proficiency and pedagogy
from the perspective of university students. By examining their perceptions of their
teachers’ digital competence, we aim to shed some light on the effectiveness of digital
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integration in higher education. Furthermore, we aim to explore the extent to which
educators’ digital skills influence student engagement, learning outcomes, and overall
educational experiences in order to provide a nuanced understanding of the strengths,
challenges, and opportunities associated with university teachers’ digital competence.
Ultimately, our findings seek to inform pedagogical practices, institutional policies, and
professional development initiatives aimed at cultivating a digitally proficient educator
workforce capable of meeting the evolving needs of 21st-century learners. The research
questions posed in this study to support the aim are:

e RQ1: How do university students perceive the integration of digital elements within their
education?

o RQ2: What are their assessments of their teachers” digital competence in utilizing these
technologies, especially when it comes to collaborative learning practices?

Here, collaborative learning practices refer to collaborative pedagogical methods used
by the teachers including both learning approaches where students can collaborate in
small groups and collaboration among students and professors. Examples of collaborative
pedagogical methods are the flipped classroom; seminars in smaller groups; lab exercises
and laboratories; case studies; simulations and supervision.

To answer RQ1 and RQ2, the theoretical framework TPACK [25] was utilized. TPACK
is an abbreviation of Technological Pedagogical Content Knowledge and the TPACK model con-
sists of three overlapping areas of competence: subject/content, pedagogy, and technology
(see Figure 1 below). The overlaps create new areas of required teacher competence. The
space in the middle represents the optimal level of competence that shows how all areas
interact together to provide support for good teaching. The dashed circle surrounding the
three overlapping areas represents the context, which is of great relevance in relation to the
competence areas [26]. In the past couple of decades, the TPACK framework has proven
to be a useful theoretical model in terms of its application in higher education learning
and teaching with its focus on technological, pedagogical and content knowledge [26],
to understand and enhance the educational practice. In this article, our focus is on the
integration of technology and pedagogy (TPK) from a student perspective.

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Tt cal Technological

Pedagogical ﬁc nolodglca Content

Knowledge s Knowledge
(TPK) ( (TCK)

Content
Knowledge
(CK)

Pedagogical
Knowledge
(PK)

Pedagogical
Content
Knowledge

Contexts

Figure 1. Technological pedagogical content knowledge framework [27].

2. Materials and Methods

The present study is interdisciplinary with a research group represented by three
researchers and one student from two disciplines (teacher education and engineering).
The empirical material consists of data from a digital survey conducted on 175 students
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from a small Swedish university. The digital survey was initiated by one of the faculties
and was performed in collaboration with the Educational Development Center at the
university. Initially, the survey was piloted in all four faculties at the university and
in total, 233 respondents answered the survey (including the pilot stage). Out of those,
183 students from the faculty that we focused on answered. Out of those responses/cases,
eight had missing data and thus were excluded from the subsequent analysis. Therefore,
our analysis was based on 175 answers, which were complete. Students who participated
in the survey were enrolled in the following educational areas: development engineering,
innovation management, construction engineering, business administration, economics,
and innovation in the built environment.

Methodologically, our study includes data from a digital survey with closed-ended
and open-ended questions. The survey was distributed digitally both by the learning
management system (LMS) at the university (which is Blackboard Learn 3900.91) and in
person in the classroom, where the purpose of the study was presented, and the students
were encouraged to fill out the survey on their digital devices and ask questions about the
study if they wanted. As mentioned, the data sample consisted of 175 respondents, and the
overall answering frequency varied among the 21 programs represented (first-year students
were excluded). Out of the total number of responses, the highest number of responses
was obtained from construction engineers (29%), innovation engineering bachelors (25%)
and business administration and economics programs (13%). The implementation of the
digital survey was carried out during the fall semester of 2023 when it was distributed to
the respondents as described above. The respondents were informed that the purpose of
the project was to map students’ experience of the extent to which the teachers on their
programs use digital tools in the programs/single courses. The intention of the survey was
communicated to use the results to make meaningful changes to improve the quality of
education at the university.

The survey included 22 questions and had an estimated time of approximately 10—
15 min to complete (see Table 1). Our selected constructs are presented in Table 1, based
on the TPACK framework—pedagogical knowledge, technological knowledge and tech-
nological pedagogical knowledge. These constructs of focus are useful to answer RQ1
(technological knowledge and technological pedagogical knowledge), and RQ2 (pedagogi-
cal knowledge and technological pedagogical knowledge).

Table 1. Overview of the survey questions and related constructs from the TPACK framework.

Question Category (Q1-22 are Visible in

Supplementary Materials)

Question Tackles the Following Constructs

Number of Questions Included Contributing to the Study

Background information (Q1-4) 4 Overall demographics of the survey population

Pedagogical methods utilized (Q5-6) 2

Pedagogical knowlege from TPACK framework to
map the utilized pedagogical methods

Students’ use of

Technological knowledge from TPACK framework

tools/programs services 7 . .

(Q9, Q10, Q16, Q17, Q18, Q19, Q20) to map the utilized tools/programs/services
Teachers use . Technological knowledge from TPACK framework
of tools/programs/services 2

(Q11, Q12)

to map the utilized tools/programs/services

Tools/programs/services
supporting learning

(Q7,Q8,Q13, Q14)

Technological pedagogical knowledge from
4 TPACK framework to map how
tools/programs/services supporting learning

Confidence in using
digital tools (Q15, Q21)

TPACK framework to map confidence in using the
digital tools

Open question (Q22)

Possibility to add any aspects that the survey has
not covered
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After intervention in the classroom, the survey link was uploaded on Blackboard Learn
3900.91 and students were reminded to fill it out. The survey included four background
variables (gender, faculty, study program, and/or single subject course). The rest of the
questions were categorized depending on their focus in Table 1. The majority of the
questions were closed-ended (3-5-point Likert scale, see Supplementary Materials), and
some had an open-ended alternative. The respondents were asked to rate the following:

- to what extent they feel the teachers are using pedagogical methods in their education
(3-point Likert scale);

- what pedagogical methods and tools support their learning (4-point Likert scale);

- to what extent they are using tools/programs/services in their education (3-point
Likert scale);

- to what extent teachers are using tools/programs/services in their teaching (3-point
Likert scale)

- respondents’ competence, training experience, and needs regarding digital tools
(5-point Likert scale)

As described above, response categories varied on a 3-5-point Likert scale.

- When using a 3-point Likert scale, we used often, sometimes, and rarely.

- When using a 4-point Likert scale, we used totally agree, partly agree, partly disagree,
disagree.

- When using a 5-point Likert scale, we used often, sometimes, rarely, never (chosen not
to), never (not aware of).

To obtain more robust analyses, response categories 1 and 2 were combined to rep-
resent a low rating, category 3 represents a medium rating, and categories 4 and 5 were
combined to represent a high rating.

In question nine, the participants were asked to express to what extent they agreed
with seven statements on a 4-point Likert scale: I feel confident using digital tools in my
education; I can solve any technical issues that may occur with the digital tools I use; I can quickly
learn new technology; I keep myself informed on new digital tools that are relevant to my field
of study; 1 often try new digital tools; I know a lot about digital tools; I have the necessary basic
knowledge to be able to use new digital tools quickly. These statements were inspired from
another survey where the theoretical framework TPACK [25] was used [28].

2.1. Ethical Considerations

Ethical considerations were made in accordance with the Swedish Research Council’s
guidelines [29] for using informed consent. The respondents were informed of the purpose
of the project and the aim of the survey, and it was made clear that the study was voluntary
and anonymous, so individual responses could not be tracked, and that the participants
could cancel their consent at any time.

2.2. Data Analysis Procedures

Our data analysis procedures were inspired by exploratory data analysis [30]. We
found this approach helpful as this paper presents the initial stages of data analysis where
the focus is to maximize the insights into the dataset and better understand the data
with the help of descriptive statistics. Descriptive statistics provide a meaningful way to
summarize and describe the basic features of the data which makes it easier to understand
and interpret the data at hand [31]. As Cooksey [32] states, descriptive statistics also allow
for easier comparison of different groups (e.g., engineering and non-engineering students
in our study) to identify trends and easily communicate the results.

We started our analysis by exporting a data report from the survey tool we used—
SUNET survey. It provided detailed information for each question in the survey showing
both numerically and graphically the number and distribution of responses, mean, median,
standard deviation, and coefficient of variation. The SUNET survey system also provided
an opportunity to make different comparisons, for example, based on gender. We started
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our analysis by looking at the individual questions and their components based on the
TPACK framework in relation to our RQs (see Table 1), focusing on identifying specific
values, proportions and distributions and trying to identify high or low values and interpret
their meaning. The structure of the analysis is presented as follows:

Description of data collection + research sample

Theme 1. Pedagogical method.
Theme 2. Usage of digital tools.

Theme 3. Students’ confidence and awareness of the current digital tools.

3. Results

When it comes to the gender distribution, 51% of the respondents were male, 48%
were female and 1% did not specify. Generally, both male and female participants showed
the same pattern in their responses. The near-equal gender distribution among respondents
highlights a balanced representation in the study. The respondents were also clustered into
two groups—engineering and non-engineering students. Engineering students represent
53.5% of the research sample, non-engineering students represent 41.5% of the sample, and
5% of the answers were excluded as incomplete. The categorization of respondents into
engineering and non-engineering students allows for targeted analysis, revealing distinct
patterns within these educational domains.

When it comes to the teacher’s usage of pedagogical methods as perceived by students,
our analysis indicates that both groups (engineering and non-engineering students) expe-
rience that simulations and field studies are much less used by teachers. The difference
between the two groups shows that although pre-recorded lectures were used for engi-
neering students, they were much less used for non-engineering students, whereas flipped
classrooms and case studies were used for non-engineering participants but utilized to a
lesser extent for engineering participants. Approximately half of the engineering students
stated that lab work had been used in their education. Discrepancies between engineering
and non-engineering students in the utilization of pedagogical methods shed light on
tailored educational approaches within different disciplines. In Table 2 below, we present
an overview of the pedagogical methods grouped by collaborative and non-collaborative
pedagogical methods.

Another pattern that emerged in our analysis relates to the learning venue. Teachers
of engineering students seem to prefer on-campus pedagogical methods more than online
ones. However, teachers of non-engineering students seem to adopt a hybrid approach,
mixing on-campus and online education. Furthermore, engineering students’ teachers use
seminars in smaller groups, lab exercises, and guest lectures mostly on campus and, to a
much lesser extent, online. On the other hand, students in non-engineering fields have
seminars and guest lectures in hybrid mode: sometimes on campus and sometimes online.
These varied preferences among teachers for on-campus versus online pedagogical methods
suggest nuanced approaches to digital integration, influenced by disciplinary norms.

When it comes to the pedagogical methods that support students’ learning as perceived by
them, our analysis indicates that both engineering and non-engineering students agree to a
certain extent that traditional lectures and guest lectures support their learning whether
it is held on campus or online. They also agree that field studies support their learning
experiences. When it comes to lab exercises and simulations, results for both groups
indicate that these methods strongly support student learning when it is held on campus
(see Table 3). Agreement among both student groups regarding the supportive nature of
traditional lectures and guest lectures underscores the perceived value of conventional
teaching methods.
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Table 2. Frequency of use of pedagogical methods for engineering and non-engineering respondents.

Pedagogical Method

Engineering Students

Non-Engineering Students

Non-Collaborative
Pedagogical Methods

Traditional lectures

Often on campus (83%)
Never online (66%)

Often on campus (66%)
Sometimes online (68%)

Pre-recorded lectures

Sometimes (55%)

Never (72%)

Guest lectures

Sometimes on campus (81%)
Never online (83%)

Sometimes on campus (63%)
Sometimes online (49%)

Collaborative Pedagogical
Methods

Flipped classroom

Never (61%)

Sometimes (45%)

Seminars in smaller groups

Sometimes on campus (75%)
Never online (86%)

Often on campus (45%)
Sometimes online (49%)

Labs

Sometimes on campus (53%)
Never online (88%)

Never (53%) on campus
Never online (71%)

Case studies

Never on campus (63%)
Never online (91%)

Sometimes on campus (47%)
Sometimes online (45%)

Simulations

Never on campus (77%)
Never online (89%)

Never on campus (47%)
Never online (46%)

Field studies

Never (70%)

Never (57%)

Supervision

Never on campus (54%)
Never online (80%)

Never on campus (36%)
Sometimes online (43%)

Table 3. Support of pedagogical methods in engineering and non-engineering students” education.

Pedagogical Method

Engineering Students

Non-Engineering Students

Non-collaborative
Pedagogical Methods

Traditional lectures

Totally agree on campus (53%)
Partly agree online (42%)

Totally agree on campus (66%)
Partly agree online (47%)

Pre-recorded lectures

Partly agree (50%)

Partly agree (34%)

Guest lectures

Partly agree on campus (51%)
Partly agree online (38%)

Totally agree on campus (45%)
Totally agree and partly agree
online (40%)

Collaborative Pedagogical
Methods

Flipped classroom

Partly disagree (40%)

Partly agree (34%)

Seminars in smaller groups

Partly agree on campus (56%)
Disagree online (38%)

Totally agree on campus (50%)
Partly agree online (34%)

Labs

Partly agree on campus 55%
Disagree online (42%)

Totally Agree (38%)
Disagree online (38%)

Case studies

Partly agree on-campus (36%)
Disagree online (47%)

Agree on campus (51%)
Partly agree online (36%)

Simulations

Partly agree on campus (49%)
Disagree online (43%)

Totally Agree on campus (38%)
Disagree online (30%)

Field studies

Partly agree (50%)

Totally agree (50%)

Supervision

Partly agree on campus (49%)
Disagree online (38%)

Totally agree on campus (46%)
Partly agree online (33%)

However, we noticed a number of differences between the two groups. The flipped
classroom was perceived as more supportive in learning by non-engineering students.
Students in engineering programs perceived seminars in smaller groups, case studies, and
supervision as supportive only when carried out on campus. Teachers for both participant
categories use collaborative and non-collaborative methods equally for their students.
When it comes to engineering students, the collaborative methods used that are perceived
as supportive of learning are seminars in smaller groups, lab exercises and laboratories, as
well as supervision. Less frequently used but appreciated collaborative methods are case
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studies and field studies. When it comes to non-collaborative methods used, traditional
lectures and pre-recorded lectures are appreciated.

When it comes to non-engineering students, collaborative methods used and found to
be supportive are seminars in smaller groups and supervision, whether they are on campus
or online. Less frequently used but appreciated are labs and case studies on campus, as well
as field studies. On the other hand, non-collaborative methods used and appreciated by
non-engineering students are traditional lectures, pre-recorded lectures, and guest lectures
if they are on campus. Variances between engineering and non-engineering students in
their perception of pedagogical support highlight discipline-specific needs and preferences.

Looking at pedagogical methods that support learning and gender distribution, we
find that female students, to a higher degree, prefer traditional lectures on campus (97%
compared to 92% for male students), seminars in smaller groups on campus (89% compared
to 82% for male students) and case studies on campus (70% compared to 60% for male
students). Male students, on the other hand, prefer traditional lectures online to a higher
degree (61% of compared to 54% for female students). The differences are small, but it
seems that female students prefer, to a higher degree, to study on campus compared to
male students.

When it comes to the feachers’ usage vs. students’ support of digital collaborative methods
as perceived by students based on the survey results, it is clear that teachers of engineering
students do not use collaborative methods in a digital format to a large extent. Students also
reported that collaborative pedagogical methods support their learning but only when they
are carried out on campus. In contrast to engineering students, teachers of non-engineering
students offer a more flexible teaching mode. Students agree that the digital collaborative
methods used by the teachers (seminars in small groups, case studies, and supervision)
supported their learning to a certain extent. As for lab exercises and simulations, most of
the respondents reported that they are seldom used.

When it comes to the usage of digital tools, programs, and services as perceived by students
(see Table 4), both respondent groups often use the following digital tools/programs:
computers, word processing software, and cloud services. Tools that were used sometimes
are spreadsheets and video streaming, whereas seldom-used tools are social media, votes
and games. However, engineering students sometimes use video production services,
whereas non-engineering students seldom use them.

Table 4. Students’ usage of programs/tools/programs/services in their education.

Tools/Programs/Services

Engineering Students Non-Engineering Students

Computer Often (84%) Often (60%)
Tablets Never (56%) Never (59%)
Presentation programs/services/ppt Sometimes (46%) Often (61%)
Word processing software: e.g., Word, Pages Often (71%) Often (80%)

Spreadsheet programs, e.g., Excel, Numbers

Sometimes (71%)

Sometimes (58%)

Video conference programs, e.g., Skype, Facetime, Hangouts, Adobe Connect, etc.

Sometimes (48%)

Sometimes (47%)

Votes counting systems/services, e.g., Mentimeter, Klickers, PollEverywhere, etc. Never (82%) Never (59%)
Video production, e.g., Youtube, Kultura, Vimeo, etc. Sometimes (50%) Never (41%)
Social media, e.g., Facebook, Twitter, Instagram, Snapchat, etc. Never (47%) Never (43%)
Cloud services, e.g., Dropbox, BOX, Google Drive, iCloud, etc. Often (49%) Often (47%)
Video streaming services, e.g., YouTube, Ted Talks, Netflix, SVT play Sometimes (58%) Sometimes (43%)
Games, e.g., Game consoles, mobile devices, computers, etc. Never (71%) Never (65%)
Other tools/programs/services Never (66%) Never (65%)

When it comes to teachers’ usage of tools/programs/services, it is similar to what
students use (e.g., computers and presentation programs). Video conferencing and produc-
tion is sometimes used in teaching, whereas vote-counting systems, social media, cloud
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services and games are rarely used. According to the survey results, teachers and students
in engineering programs use more collaborative digital tools than those in non-engineering
programs. Consistency between students” and teachers’ usage of certain digital tools sug-
gests alignment in educational practices, and differences underscore opportunities for
enhanced digital integration.

When it comes to the students” perceived confidence and awareness of digital tools, both
respondent groups feel confident in using digital tools in their education and are able to
solve technical issues that may occur with these tools. Results also show that respondents
affirm that they can quickly learn new technologies and, to a certain extent, keep themselves
informed about new digital tools relevant to their educational fields. Moreover, the survey
results show that students in both groups confirm, to a certain degree, their knowledge
about digital tools and they partly agree that they do have the necessary basic knowledge
to be able to use new digital tools quickly. Engineering students are less likely to try new
educational digital tools. This may be explained by how satisfied these students are with
the current digital tools that they are using in their education. In contrast, non-engineering
students seem to be motivated to try new digital tools (see Table 5 below).

Table 5. Student perceptions of their behavior with digital tools in engineering and non-engineering

programs.
Statements Engineering Students Non-Engineering Students
Totally agree 65% Totally agree 68%
I feel confident using digital tools ~ Partly agree 23% Partly agree 24%
in my education Partly disagree 6% Partly disagree 5%
Disagree 6% Disagree 3%
Totall 28% Totall 37%
I can solve any technical issues oy agree 0 ey agree o
) o Partly agree 45% Partly agree 43%
that may occur with the digital ; o ; o
S 1 Partly disagree 18% Partly disagree 17%
tools Luse Disagree 9% Disagree 3%
Totally agree 41% Totally agree 55%
I can quickly learn new Partly agree 44% Partly agree 34%
technology Partly disagree 8% Partly disagree 9%
Disagree 7% Disagree 2%
I keep myself informed on new Totally agree 20% Totally agree 40%
. Partly agree 53% Partly agree 46%
digital tools that are relevant to - o ; o
. Partly disagree 20% Partly disagree 9%
my field of study . bS . o
Disagree 7% Disagree 5%
Totally agree 15% Totally agree 34%
. Partially agree 39% Partly agree 34%
Loften try new digital tools Partly disagree 41% Partially disagree 25%
Disagree 11% Disagree 7%
Totally agree 21% Totally agree 27%
- Partly agree 46% Partly agree 46%
Tknow a lot about digital tools Partially disagree 27% Partically disagree 22%
Disagree 6% Disagree 5%
I have the necessary basic Totally agree 43% Totally agree 55%
Partly agree 43% Partly agree 41%
knowledge to be able to use new . . . .
dii . Partially disagree 12% Partically disagree 3%
igital tools quickly . o . o
Disagree 2% Disagree 1%

Even if both student groups showed strong confidence in their ability to accommodate
different digital tools, the majority of students were not aware of around half of the
existing digital functionalities LMS Blackboard Learn 3900.91 adopted at the university.
To summarize, high confidence levels among students in using digital tools contrast with
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limited awareness of existing functionalities, signaling potential gaps in digital literacy
despite proficiency.

Looking at students” confidence when using digital tools in their education, there is no
difference between female/male students. There is, however, a difference in the perception
of the student’s ability to quickly learn new technology, where male students, to a higher
degree (55%), perceive that they learn quickly compared to female students (40%). Also,
when it comes to the question of keeping yourself informed about new digital tools that
are relevant to your education, there is a difference: here, 38% of the male students totally
agree compared to 21% of the female students. There are also differences when it comes
to the questions about trying out new digital tools (32% of male students totally agree
compared to 19% of female students), if you know a lot about digital tools (32% of male
students totally agree compared to 16% of female students),and if you have the necessary
basic knowledge to be able to learn digital tools quickly (51% of male students totally agree
compared to 46% of female students).

We also asked the students the following questions concerning their training and use
of digital tools in their education, and here there are differences in perceptions between
male and female students, as presented below:

- “Do you think that you have received sufficient training to use digital tools in your education?”
56% of male students totally agree compared to 37% of female students.

- "Do you think that you have received sufficient possibilities to use digital tools in your
education?” 66% of male students totally agree compared to 53% of female students.

- "Do you think that you have received sufficient explanation) (educational incentives) for using
digital tools in your education?” 47% of male students totally agree compared to 32% of
female students.

- "“Do you think that you have received sufficient possibilities to critically evaluate digital tools
in relation to your education and future profession?” 42% of male students totally agree
compared to 31% of female students.

4. Discussion

Related to digital usage (RQ1), the results point to some differences in pedagogical
methods used. Engineering and non-engineering students showed variations in the usage
of digital pedagogical methods by their teachers, indicating discipline-specific preferences
and practices in digital integration. Furthermore, teachers of engineering students tended
to prefer on-campus pedagogical methods over online ones, suggesting a preference for
traditional instructional approaches within this discipline. In contrast, teachers of non-
engineering students adopted a hybrid approach, incorporating both on-campus and online
pedagogical methods, reflecting a more flexible stance towards digital integration in this
discipline. Students generally perceived digital collaborative methods, such as seminars in
smaller groups and supervision, as supportive of their learning experiences, particularly
when conducted on campus. Both students and teachers demonstrated consistency in the
usage of certain digital tools (such as computers, word processing software and cloud
services), indicating alignment in educational practices regarding these tools. Engineer-
ing students reported less frequent usage of collaborative digital tools by their teachers,
suggesting a potential gap in leveraging digital technologies for collaborative learning
experiences within this discipline. Despite high confidence levels in using digital tools,
students exhibited limited awareness of existing digital functionalities, highlighting the
need for enhanced digital literacy initiatives to bridge this gap. These results align well
with the TPACK framework, highlighting the point of intersection between subject/content,
pedagogy, and technology [25,26] and the variants of (digital) teaching competence needed.

When it comes to the students’ perspectives on their teachers’ digital competence
(RQ2), the results indicate that there is some variability in the teachers’ utilization of digital
pedagogical methods (with some methods being more commonly used than others), which
suggests differing levels of digital competence among teachers. However, the differences
in the usage of digital methods between engineering and non-engineering teachers implies
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discipline-specific preferences and practices, where teachers may adapt their approach
to digital integration based on the specific needs and requirements of their discipline.
Moreover, the preference for on-campus pedagogical methods among engineering teachers
may suggest a reliance on traditional instructional approaches and a potential hesitancy
to use digital technologies. This preference could be indicative of varying levels of digital
competence among engineering teachers. In contrast, non-engineering teachers” adoption
of a hybrid approach, incorporating both on-campus and online methods, may indicate a
higher level of digital competence and adaptability. These teachers appear more willing to
explore digital tools and integrate them into their teaching practices. The overall limited
usage of collaborative digital tools, particularly among engineering teachers, suggests a
potential gap in their digital competence in leveraging technology for collaborative learning
experiences. This finding highlights an area where further support and training may be
beneficial to enhance teachers’ digital competence.

Overall, the results suggest that teachers’ digital competence varies across disciplines
and may influence their utilization of digital pedagogical methods and tools. Addressing
these variations and providing targeted support and training can help enhance teachers’
digital competence and promote effective digital integration in higher education. These
findings underscore the importance of discipline-specific considerations in digital inte-
gration efforts within higher education, emphasizing the need for tailored approaches to
digital pedagogy and ongoing support for enhancing digital literacy among students and
teachers alike. This aligns with Zhao et al. [22] who points out the need for training related
to the use of ICT and digital competencies among university teachers. Furthermore, Kyndt
et al. [4] underlines that higher education teachers must maintain awareness regarding the
practical activities undertaken by their students and the corresponding skill sets cultivated
within workplace contexts, including the digital elements. This awareness facilitates the
adaptation of classroom pedagogy, ensuring a cohesive integration of theoretical principles
with hands-on application [4].

Focusing specifically on collaborative learning methods used (such as seminars in
smaller groups, labs, case studies and supervision), both engineering and non-engineering
students reported varying levels of usage, which might reflect discipline-specific prefer-
ences and practices in collaborative learning. The reported utilization of digital collabo-
rative tools (such as video conferencing programs and collaborative software) provides
insights into the extent to which technology is leveraged to facilitate collaborative learning
experiences. Differences in usage patterns between disciplines may reflect varying levels
of integration of digital technologies into collaborative learning practices. The adoption
of hybrid approaches to collaboration, incorporating both on-campus and online compo-
nents, suggests flexibility in facilitating collaborative learning experiences. This hybrid
approach may accommodate diverse learning preferences and enhance accessibility for
students. In summary, students’ views on the digital tools used in their education reflect
the prevalence, utility, and effectiveness of these tools in supporting their learning experi-
ences. Variations in tool usage between disciplines and students’ reported confidence and
awareness highlight opportunities for enhancing digital integration and literacy initiatives
in higher education.

When looking at gender differences, we see a minor difference regarding preferences
of pedagogical methods, where female students prefer to study on campus to a slightly
greater degree than male students. Moreover, male students are slightly more confident in
their knowledge about the use of digital tools use than female students. Male students also
believe that they have received sufficient training to use digital tools in a higher degree
compared to female students. These findings in regard to gender differences are worth
noting for educators when planning their teaching.

A more general result of the study is that students are exposed to a wide range of
educational methods, both online and on campus, including traditional lectures, seminars,
case studies, and guest lectures, reflecting a diverse educational approach (as is illustrated
in Figure 2 below).
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Active Learning approach

A
-Simulations -Work placement
-Cases -Live case
-Thesis with
industry/organisation
Internal P - External
resources resources
-Traditional -Study visits
lectures -Guest lectures
campus/online
v

Passive Learning approach

Figure 2. Educational methods along the two axes, active/passive learning approaches and internal
(university)/external (industry/organisation) resources.

Aligned with this, and with the aim of the study, some important insights can be made
regarding the students’ perception of the use of digital elements in their education which
also reflects their views on their teachers’ digital competence. Firstly, although there is
an evident shift towards digital learning tools, students still strongly prefer traditional
learning methods like face-to-face lectures and seminars. This indicates that although
digital tools are valued, conventional learning modes still hold significant importance in
the students” educational experience. Secondly, there is a notable split among students
regarding whether they have received sufficient training to use digital tools effectively in
their education. This indicates a need for more consistent and comprehensive training
programs to ensure all students are equally prepared for digital learning. Thirdly, the
results also show that students generally feel confident using basic digital tools, but there
is, however, a gap in their exposure to and utilization of more advanced features or less
common digital tools. This suggests an opportunity for educational institutions to enhance
digital literacy beyond the basics. Additionally, although students are using digital tools,
there seems to be a lack of depth in their understanding and ability to critically evaluate
these tools in relation to their education and future profession. This suggests an educational
gap where students are not fully equipped to assess the relevance and effectiveness of
digital tools in a broader educational and professional context. Lastly, the results suggest
that students regard digital tools more as a complement to traditional learning methods
rather than a replacement, which pinpoints the need for a balanced educational approach
integrating traditional and digital methods to provide a more comprehensive learning
experience. Something that struck us as quite surprising were the results showing that the
flipped classroom model and online case studies are less frequently used or experienced
by students, with 54 and 67 respondents, respectively, never engaging in these methods,
indicating either a lack of availability or student reluctance towards these approaches,
which we would like to explore further.

Even though this study presents interesting insights about students” perceptions
on their teachers’ digital competence, future research could provide a more in-depth
analysis by employing different statistical methods and going beyond descriptive statistics
alone. Future research can also include the content knowledge dimension of the TPACK
framework to provide a comprehensive overview of students’ perceptions.
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