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Abstract

Developing teamwork skills is an essential part
of studying during a Computer Science Bachelor.
Though it is unclear which teaching and assessment
methods are used in the different types of univer-
sities throughout the Netherlands. Thus, there is
a knowledge gap in understanding the differences
between universities for high-school graduates and
program makers. This research compares technical
and non-technical universities in the Netherlands
based on how they teach teamwork skills through-
out their curricula. The respective study guides
serve as a basis for a comparative case study where
the data is analysed through deductive and induc-
tive coding. The technical university had a stronger
focus on large group projects with a more in-depth
description of assessment methods. In all other as-
pects the universities were comparable in terms of
how they incorporated teaching methods, learning
goals and which kinds of courses contained teach-
ing or applying teamwork skills. These findings can
serve as the basis for more research on the differ-
ences between technical and non-technical univer-
sities and to deepen the constructive alignment of
Computer Science curricula’s descriptions.

1 Introduction

Computer Science (CS) graduates entering the workforce
need teamwork skills, as they rarely work individually. How-
ever, it is not a given that the relevant experience is taught
during their education [1].

According to Craig et al. [6] there is an expectation gap
between what soft skills universities focus on and what the in-
dustry expects from graduates. Universities have designated
learning goals for teamwork, since most CS careers are team-
based [1], which are accompanied by certain teaching and as-
sessment methods. This earlier research finds multiple angles
and dimensions in which graduates are not well prepared, but
it remains unclear which exact teaching strategies are applied
and how students are assessed on their teamwork skills. This
knowledge gap applies to Dutch universities as well and can
be extended to the differences between different types of uni-
versities.

Within the Netherlands, there are technical and non-
technical universities. Research and legal documents on what
sets these types apart is limited. The vision or mission state-
ments of the four technical universities have in common that
they mention a focus on educating students in the field of sci-
ence & engineering with a strong focus on technologies [7,
17, 18, 20]. How this vision translates to differences in con-
structive alignment, the mapping of learning goals to teaching
and assessment methods, has not yet been researched [5].

The identified research gap is the lacking research on the
differences between technical and non-technical universities
in regards to the methods used to teach and assess teamwork.
The research will focus on the following research question:

How do the Computer Science bachelors of technical
and non-technical universities in the Netherlands compare

in teaching and assessment methods related to teamwork
throughout the curricula?

* RQ1: Which courses explicitly incorporate teaching or
applying teamwork skills?

* RQ2: What teaching and assessment methods are used
to fulfil teamwork learning goals or teach teamwork
skills?

* RQ3: To what extent do the universities differ in ground-
ing their constructive alignment on teamwork skills in
science?

The scientific contribution of this research is focused on gain-
ing a better understanding on the differences between techni-
cal and non-technical universities their CS bachelors in terms
of applied teaching and assessment methods. This gained
knowledge could eventually be used by program makers to
further improve their curricula or by students to make a more
informed choice when deciding on which university to study
at.

2 Related work

According to P. Laredo [11] universities have 3 important
functions of which one is providing mass tertiary education
(teaching bachelors). Since 70% of students stop studying af-
ter finishing their Bachelor, it is important for them to have
a professional skills basis. Hewner & Guzdial [9] concluded
that one of the most essential qualifications for employment
was being able to work with others and check your own ego
at the door.

Craig et al. [6] found six dimensions in which Computer
Science studies lacked in providing a good basis for gradu-
ates. Adequate teamwork skills expected by industry do not
align with the teamwork skills taught in universities. One di-
mension is the focus on smaller group projects in universities,
whereas the industry expects graduates to function in large
teams. This mismatch in expectations leads to graduates not
obtaining the required skill throughout their studies.

Typically, CS students participate in multiple group
projects during their studies with differing setups and grad-
ing strategies [1]. Most of these group projects are within
software engineering courses, since they usually include a
software development life cycle [4]. Interviews conducted
by Aivaloglou et al. [1] show that almost all students en-
countered group projects throughout their studies, with vary-
ing experiences. The conclusion of the paper is that a va-
riety of strategies for assignment setup, assessment methods
and monitoring team contributions are used in CS courses.
Regardless of the approach, the interviewees state the impor-
tance of having transparent and adequate methods to tailor the
specific course or assignment.

Teamwork skills and what methods are used to teach them
can be divided in categories. Steenbergen et al. researched
how early-career computer scientists reflected on the certain
teamwork skills and to what extent they were taught during
their studies [15]. Most teamwork skills are taught implic-
itly, as a side effect of other learning objectives. The most
common way of acquiring teamwork skills is through group
projects. However, a teaching method that does explicitly



teach adjacent skills in Scrum teaching [15]. Other less com-
mon teaching methods that are used within universities are
teaching students how to use Version Control Software in a
team setting or do pair-programming [1, 2, 13].

The assessment methods referenced in literature for team-
work skills are closely related to the assessment for group
projects. The most common assessment methods for group
projects can be split in individual grading, group grading,
peer grading or a combination of peer grading with either
group or individual grading [1]. Peer grading mainly fo-
cusses on evaluating soft skills (like teamwork) [10], however
trends in self-assessment show a certain level of inaccuracy.
A. Tafliovich et al. [3] researched student preferences for as-
sessment methods in group projects. They concluded that the
preference is determined by the year students are in, the rela-
tion to their peers and how their peers perform.

The way students are assessed in group settings matters,
because it could influence the extend to which social loafing
exhibits itself in a project [8]. The negative effect of social
loafing is a loss of productivity and students not obtaining the
skills that are ought to be learned in a group project. Meth-
ods to reduce this phenomenon are using peer evaluations,
providing individuals with feedback or increasing social co-
hesiveness.

Another lens to view teaching and assessment methods
through, is the extent to which constructive alignment was
applied. Constructive alignment is the process of identifying
objectives, choosing and organising the learning experiences
and then evaluating the results of learning, as described by
A. Cain et al. [5]. For CS curricula, this commonly means
evaluating to what extend teaching and assessment methods
for teamwork skills are supported by learning objectives. The
application of constructive alignment leads to better results
[5] and therefore is relevant to how universities teach team-
work skills in their programmes.

3 Methodology

To answer how teamwork teaching and assessment methods
in CS curricula differ between technical and non-technical
universities, we performed a quantitive case study. Analysing
the differences between specific universities has been done
with a deductive and inductive coding strategy for available
study guide data of the CS curricula. This chapter further ex-
plains the methods and choices that were made to conduct the
research.

3.1 Setup

The universities that we selected are Leiden University (LU)
and the Technical University of Eindhoven (TUe). Both uni-
versities are Dutch and have comparable Computer Science
bachelors with adequate available study guide data. The mo-
tivation for choosing these universities is based on scope
and representation. LU had a broad spectrum of bachelors
whereas TUE had an Engineering focused set of bachelors.
This allowed both universities to be representative for the
non-technical and technical university categories [19, 16].
Coding of data happened inductively and deductively. The
goal of coding the data was to create an understanding of

the teaching and assessment methods that are used within
the courses and to what extend they have learning objectives.
Deductive codes were created based on the literature in the
Related Works 2. After collecting the data and analysing it
with the deductive codes, we created inductive codes to anal-
yse common patterns which could not be adequately analysed
with the deductive codes. The inductive codes are described
in the relevant Results 4 sections.

Data collection was done by importing the study guide
contents of the CS courses from both universities. The data
was stored in a .xIsx file which separated the course contents
on: University, Title, Description, Course objectives, Assess-
ment method, Data source and possible remarks.

Data processing mainly consisted on assigning codes to
the collected data. It started by applying the deductive codes
to the data. This was done with the program Altas.ti, in which
the courses were loaded split on university through .docx
files.

Data analysis primarily focused on answering the research
questions. For RQ1 both universities were compared in terms
of how many courses contained elements of teaching team-
work skills. The data for RQ2 was analysed by identifying
which teaching and assessment methods were actually used in
courses and to what extent it occurred throughout the Bach-
elors. Last, RQ3 its data was analysed by using inductive
codes to group learning goals and comparing the setup of
group projects in both universities.

3.2 Deductive coding

Based on [1, 2, 3, 6, 9, 13, 15] the deductive codes were
created for the study guide data analysis. The codes have
been subdivided in categories.

Teaching methods: ’Git teaching’, *Group project’, ’Pair
programming’ and ’Scrum teaching’.

Assessment methods: ’Git history’, *Group assessment’,
"Individual assessment’ and ’Peer review’.

Teamwork skills: *Assisting’, ’Communication’ and *Coor-
dination/Leadership’.

Learning goals: ’Applying teamwork skills’, ’Learning
teamwork skills’ and *Participating in group projects’.
Course setup: ’'Does not have teamwork’ and ’Has team-
work’.

4 Results

The deductive and inductive analysis of the Leiden Univer-
sity’s and Technical University of Eindhoven’s Computer Sci-
ence curricula are presented in the following subsections.
Each chapter starts with the deductive coding results, being
followed by the inductive coding results if present. Beside
this, certain coding choices are explained to clarify how the
results were obtained through the qualitative analysis. Text
that was translated from Dutch to English is marked with a *
for clarity.

4.1 Teamwork learning goals in courses

In Table 1, a comparison of how many courses did and did
not contain teamwork as a part of the study guide can be seen.



LU Count Percentage of teamwork
Contains teamwork 12 35%
Lacks teamwork 22 65%
TUe Count Percentage of teamwork
Contains teamwork 9 31%
Lacks teamwork 20 69%

Table 1: Teamwork in courses

A course was considered to have teamwork when it included
applying or teaching teamwork skills. Both LU and TUe their
mandatory and CS elective courses were considered. Broader
elective and minor courses were not considered, since they
were not an integral part of either CS curricula. This resulted
in 180ECTS from LU their courses and 150ECTS from the
TUe their courses being used.

In total, 64 courses were analysed and coded. To better un-
derstand which kinds of courses contain aspects of team-
work, course categories were created. The categories are
based on the categorization done by the universities them-
selves and merged to have alike courses grouped together. In
Appendix A the assigned course categories can be reviewed.
The categories that were used are: ‘Mathematics’, ‘Sys-
tem/Hardware’, ‘Programming/Software development’, ‘Al-
gorithmic & Compute theories’, ‘Data/Al’, ‘Research/Skills’
and ‘Security’.

In Table 2 the outliers were Mathematics courses, which
did not contain any teamwork according to the study guide.
The Research/Skills and Programming/Software develop-
ment categories contained the most courses with teamwork
for LU.

Mathematics 0 7 0%

Systems/Hardware 1 3 33%
Programming / Software Development 4 7 57%
Algorithmic & Compute theories 1 5 20%
Data/Al 2 6 33%
Research/skills 4 5 80%
Security 0 1 0%

Table 2: Teamwork per category for Leiden University

In Table 3 the category with the most Teamwork were
Programming/Software development, while most other cat-
egories barely contained any. The TUe had courses
’Scop/e’ that specifically focussed on developing profes-
sional. Though, it these courses did not have a study guide
page with learning goals, resulting in them being marked as
not containing teamwork elements.

In Table 4 LU and TUe their teamwork incorporation were
compared for easier comparison.

TUe - Course category Has Total Percentage

Mathematics 1 4 25%
Systems/Hardware 1 4 25%
Programming / Software Development 5 7 1%
Algorithmic & Compute theories 0 5 0%
Data/Al 0 3 0%
Research/skills 2 5 40%
Security 0 1 0%

Table 3: Teamwork per category for Technical University of Eind-
hoven

Course category TUe LU

Mathematics 25% 0%

Systems/Hardware 25% 33%
Programming / Software Development 71% 57%
Algorithmic & Compute theories 0%  20%
Data/Al 0%  33%
Research/skills 40%  80%
Security 0% 0%

Table 4: Teamwork comparison based on course categories

4.2 Applied teaching and assessment methods

Type LU codes LU courses TUe TUe courses
Assessment Method ~ Git history
Assessment Method ~ Group assessment
Assessment Method  Individual assessment
Assessment Method ~ Peer review

Teaching Method Git teaching
Teaching Method Group project
Teaching Method Pair programming
Teaching Method Scrum teaching

NO—=NOo oW
S

DO oo O WO
— S 0N W WO
— S 0N W WO

Table 5: Teaching and assessment methods from deductive coding

Group projects were the most common teaching method in
both universities. They were present in 8 courses for both uni-
versities, since LU had one course with three explicit group
projects. Group projects that could either be done individu-
ally or as a pair were also accounted for as a group project.
The difference in group project setup between LU and TUe
was mostly in group size, four out of eight courses in LU only
had pair projects whereas in the TUe all projects consisted of
more than two students.

Git teaching happened in 2 courses with each university.
In both LU and the TUe Git was taught in a course in the
first year and in the third year it came back as a learning goal
which focussed more on the usage of Git within a group set-
ting.

Scrum teaching appeared in 2 normal courses in LU and
only occurred once in the TUe during the third year ‘Software
Project’ course.

Assessment goals were most prevalent in the TUe’s study
guide in which multiple courses had a combination of group,
individual and peer assessment. Peer and individual as-
sessment were always combined with group assessment and
might include all three of the options. LU’s study guide pro-
vided less insight in the type of assessment, since ‘group as-
sessment’ was only found thrice explicitly.



4.3 Differences between universities

The following results and highlighted differences were based
on analysing the deductive and inductive codes between LU
and TUe.

Group size of 4 out of 8 projects in LU were completed in
pairs, whereas in the TUe 3 out of 9 projects required groups
of more than 6 students. The larger group projects were
present in the courses ‘CBL Autonomous Systems Twinning’
(year 1), ‘Multidisciplinary CBL’ (year 2) and ‘Software
Engineering Project’ (year 3). The focus on the importance
of teamwork was explicitly emphasized in the TUe’s study
guide from the course ‘Impact of technology engineering
ethics’:

”Future engineers will work in multidisciplinary teams —
whether they work in high-tech startups, large established
companies, government agencies, or research institutions.
They will be expected to cooperate and combine their
technological expertise with ethical skills in order to realize
successful and responsible innovations that improve society
while at the same time addressing ethical concerns about
new technologies.”

Constructive alignment was considered to be present in a
course, when applying or teaching teamwork skills was com-
bined with learning objectives or further explanation on its
relevance. Table 6 shows that both universities had 5 courses
containing a rationale about teaching teamwork skills. The
five referenced courses in LU were: ‘Studying and Present-
ing’, ‘Oriéntatie Informatica’ (Orientational Computer Sci-
ence)*, ‘Research Methods in Computer Science’, ‘Bache-
lor Thesis Project’ and ‘Software Engineering’. For the TUe
these were: ‘ITEC - Ethics of technology and engineering’,
‘Software Design’, ‘Autonomous Systems Twinning’, ‘Mul-
tidisciplinary CBL and ‘Software Engineering project’.

Teamwork & constructive aligment LU Tue

No teamwork, No constructive aligment 22 20
Teamwork, No constructive aligment 7 4
Teamwork with constructive alignment 5 5

Table 6: Constructive alignment in courses

During the deductive coding of the data, multiple learning
goals concerning the application and learning of teamwork
skills were found. To further explore the difference in
learning goals, inductive codes were created to differentiate
their intent. The inductive can be seen in Table 7 and are
based on grouping learning goals together on similar words
or objectives. The coded learning goals come from the
courses that have some form of constructive alignment.

Three learning goals from LU are:

1. ”Completing this project requires more than just pro-
gramming skills, as the team is also in charge of project
management, version management, client communica-
tion, collaborations within LUdev (involving students
from other courses) and product deployment.”

Giving or receiving feedback, like peer-reviewing 1

Project management: for example scrum or agile management 3 3
Participate in group work 5 6
Communicate with peers 0 1
Tools for development in teams, like VCS 3 2
Group presentations 1 1

Table 7: Inductive coding of teamwork related learning goals
(LU=10, TUe=10)

2. ”Practical experience with project management and
team-based software development.”

3. 7Interpersonal skills necessary for collaboration in a
team, including the ability to give, receive and process
feedback.”

TUe their similar learning goals are:

1. "Apply personal management skills such as planning
and organizing own activities in a project.”

2. "Use tools for software development and team col-
laboration such as version control systems, continuous
integration/development/testing and issue tracking sys-
tems.”

3. "Develop professional skills like technical writing and
presenting, group work, peer-reviewing, and project
planning and management.”

5 Responsible Research

Reproducibility. The research relies on deductive and induc-
tive coding to determine if certain aspects are present within
the study guide. The methodology includes the used deduc-
tive codes and the data coding has been done in a structured
and careful manner. Therefore the first part of the coding
should be reproducible, though it should be noted that the
subjectivity of the researcher could impact the outcome. The
inductive coding is focused on the learning goals, since de-
ductive codes were deemed insufficient. Another researcher
could, given the codes, reproduce this part.

Study guides from both universities serve as the foundation
for the research. All data that was collected came from open-
sources and therefore is accessible to everyone.

An important note in reflecting on the reproducibility of
this research and its findings, is in the difference between
static data and what happens in real-life. Research con-
ducted within the classrooms and based on contact with ac-
tual program makers could give different results, since the
study guides do not necessarily include everything a course
entails. The lack of assessment methods within LU’s study
guide serves as a good example for this.

Generalizability. Only Leiden University and the Techni-
cal University of Eindhoven were considered within this re-
search. Since the Netherlands houses fourteen universities
[14] it is important to keep in mind that the results of this
research may not be entirely representable to all Dutch uni-
versities. Though general conclusions may apply since all
universities are within the same country and culture.

The amount of analysed courses also matter in terms of
generalizability. For LU 34 courses were considered with a



total of 180ECTS as opposed to TUe’s 30 courses (of which
one had no study guide data) counting 150ECTS. Every con-
sidered course is a core part of the universities’ curriculum so
to that extend they are representative.

Another concern is to what extend there actually is a differ-
ence between technical and non-technical universities within
the Netherlands. No prior research was found on this subject
within the Netherlands and therefore the upfront differences
are unclear, which could impact the outcomes of this paper.

Ethical implications. The data and research does not in-
clude personal or sensitive data points. The choice to keep out
references to people, which could have happened in analysing
course specific study guide data, was made on purpose to not
potentially harm people with the results of this research.

Al usage. No GenAl or other forms of Artificial Intel-
ligence were used during this entire research process. Re-
search by Lee et al. [12] in cooperation with researchers at
Microsoft has shown that GenAl negatively impacts workers
and conflicts critical thinking processes. As critical learn-
ing and experiencing academic paper writing was part of the
learning objectives for the CSE3000 Research Project, it was
decided not to utilize this technology.

6 Discussion

RQ1: ”Which courses explicitly incorporate teaching or
applying teamwork skills?”” The types of courses that pre-
dominantly integrate teamwork as part of their content are
in the category Programming/Software development. This
makes sense since courses with a focus on software develop-
ment often include a team-based development cycle to reflect
the professional software engineering setting [4]. 80% of LU
their Research/Skills courses integrated teaching teamwork.
Most of these courses are preparatory for gaining academic
skills and developing students as researchers, so most team-
work skills are likely taught with this context. These skills
useful in academia, but are probably not sought after by in-
dustry positions [6].

RQ2: ”What teaching and assessment methods are used
to fulfil teamwork learning goals or teach teamwork
skills?” Group projects were the most frequent used teaching
method, though in LU the projects were in smaller groups
whereas TUe focussed on group sizes better reflecting in-
dustry standards [6]. With this, the TUe better prepares
students for industry like group-sizes. Smaller group sizes
could be more relevant to continuing a career in academia.
The other teaching methods that were found in both universi-
ties, teaching Git and Scrum, are sought after in most group-
projects and useful to get experience with. The impact of
this difference is that students, depending on which university
they choose, graduate with different experiences in regards
to team-based projects. Depending on what career path they
want to take, it matters which type of university they choose
to study at.

LU did not have elaborate explanation on assessment meth-
ods, whereas the TUe had more defined assessment methods
and more variety forms where Group assessment was more
often combined with Peer reviews or Individual assessments.
More actively defining the used assessment methods is pos-

itive on the students their experience within a group project
[3]. Next to positively affecting individual experiences, better
assessment methods contribute to less social loafing [8].
RQ3: ”To what extent do the universities differ in ground-
ing their constructive alignment on teamwork skills in sci-
ence?” The first identified difference was located within the
group sizes and how the TUe their larger groups better re-
sembled what will be expected from graduates. The larger
group projects were spread over the three years of the cur-
riculum ensuring students encounter industry like projects in
every academic year. In Leiden this focus on structured large-
group projects was missing in the curriculum, possibly not
preparing students well enough for professional positions af-
ter graduation [6, 11].

The following difference in constructive alignment is to
what extend courses that teach or apply teamwork skills had
a foundation for doing such through explaining relevance or
introducing learning goals. Based on the inductive coding,
the TUe had a few more relevant learning goals and relatively
applied it in more courses with a teamwork element. A rea-
son why TUe had more codes in regards to learning goals,
is likely because of the three team-based courses they have.
Consolidating teaching teamwork skills more in actual meth-
ods leads to better results in students their learning experience
[5].

The formulation and contents of learning goals are rela-

tively similar. Based on the the results in Section 4.3, the
learning goals describe learning how to give and receive feed-
back, do project management, project planning, collaborate
with VCS (version control software) and be involved in team-
base software development in similar manners. This signals
that the courses in which constructive alignment was found,
had a similar foundation of learning goals. Though in Leiden
7 out of 13 teamwork courses did not have learning objectives
to support teaching teamwork skills, which likely decreases
the effectiveness.
Limitations. Only two universities were compared based on
the available study guide data. Thus it should be noted that
the conclusions are based on static data. There is a chance that
using different research methods on this matter, for example
in-classroom research, could produce different conclusions.
Such results would expose the differences between written
methods and their execution, which in itself would be an im-
pactful revelation.

Another aspect with limitations is the general differ-
ence between technical and non-technical universities in the
Netherlands. With prior research missing, there could be
different outcomes or insights to the extend in which these
types differ. The differences between universities could be
expressed through other demarcation lines which could be
more applicable to the Dutch university ecosystem.

7 Conclusions and Future Work

The most prevalent difference between how technical and
non-technical universities teach teamwork skills is the dif-
ference in group project setup. Technical universities pre-
pare students better for industry positions after graduation,
whereas non-technical universities have a stronger focus on



teaching teamwork skills that are likely relevant to an aca-
demic career. The implication is that students choose a dif-
ferent teamwork skill set when they decide to study CS at ei-
ther a technical university or a non-technical university. Dif-
ferent career paths require different skill sets so this should
be a rational decision, otherwise students may end-up with-
out the teamwork skills they need. Another aspect regarding
both university types, is that roughly half of the courses with
teamwork elements did not contain any form of constructive
alignment. A lack of constructive alignment or having a struc-
tured setup may lead to social loafing [8] and other types of
unwanted behaviour. This affects how students experience
teamwork and to what extend some develop behaviours which
negatively impact the group.

Based on this research, program makers could evaluate on
the process they go through when they create or evaluate a
CS curriculum and to what extend certain skills have a foun-
dation in constructive alignment. Future research should fo-
cus on two aspects. The first is researching into the general
differences between technical and non-technical universities
in the Netherlands and evaluate how this demarcation reflects
on other possible categorizations. The second is gaining more
knowledge on how study guide information translates to ac-
tual methods being used in courses and to what extend learn-
ing objectives regarding skill teaching are accomplished.
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A Assigned course categories

University Course name Study year Quarter Has teamwork My Categories
LU

Calculus 1 Y1 Q1 No Mathematics
LU Studying and Presenting Y1 Q1 Yes Research/skills
LU Foundations of Computer Science Y1 Q1-Q2 Yes Algorithmic & Compute theories
LU Fundamentals of Digital Systems Design Y1 Q1-Q2 No Systems/Hardware
LU Programmeermethoden Y1 Q1-Q2 No Programming / Software Development
LU Oriéntatie Informatica Y1 Q1-Q2 Yes Research/skills
LU Linear Algebra for Computer Scientists 1 Y1 Q2 No Mathematics
LU Algoritmiek Y1 Q3-Q4 No Programming / Software Development
LU Databases Y1 Q3-Q4 Yes Data/Al
LU Programmeertechnieken Y1 Q3-Q4 Yes Programming / Software Development
LU Logic 1 Y1 Q3 No Mathematics
LU Calculus 2 Y1 Q4 No Mathematics
LU Automaten Yl Q4 No Algorithmic & Compute theories
LU Probability Theory for Computer Scientists Y1 Q4 No Mathematics
LU Formele Talen en Berekenbaarheid Y2 Q1-Q2 No Algorithmic & Compute theories
LU Computerarchitectuur Y2 Q1-Q2 Yes Systems/Hardware
LU Concepts of Programming Languages Y2 Q1-Q2 Yes Programming / Software Development
LU Datastructuren Y2 Q1-Q2 No Programming / Software Development
LU Statistics for Computer Scientists Y2 Q1-Q2 No Mathematics
LU Artificial Intelligence Y2 Q3-Q4 Yes Data/Al
LU Complexiteit Y2 Q3-Q4 No Algorithmic & Compute theories
LU Operating Systems and Networks Y2 Q3-Q4 No Systems/Hardware
LU Security Y2 Q3-Q4 No Security
LU Research Methods in Computer Science Y2 QI1-Q4 Yes Research/skills
LU Machine Learning Y2 Q3-Q4 No Data/Al
LU Logic 2 Y2 Q4 No Mathematics
LU Al & Ethics Y3 Q3 No Research/skills
LU Bachelor Thesis Project Y3 Q2-Q4 Yes Research/skills
LU Software Engineering Y3 Q3-Q4 Yes Programming / Software Development
LU Applied Data Science and Explainable AI Y3 Q3-Q4 No Data/Al
LU Introduction to Reinforcement Learning Y3 Q3-Q4 No Data/Al
LU Program Correctness Y3 Q3-Q4 No Algorithmic & Compute theories
LU Requirements Engineering Y3 Q3-Q4 Yes Programming / Software Development
LU Neural Computing Y3 Q3-Q4 No Data/Al

Table 8: Leiden university course categories



University Course name

TUE
TUE
TUE
TUE
TUE
TUE
TUE
TUE
TUE

Study Career and Orientation (SCOP/e Computer science)
Calculus Variant 2

Programming

Logic and Set Theory

Linear Algebra and Applications

Discrete Structures

Foundations of Data Analytics

Probability and Statistics for CS

Data Structures

Computer Systems

ITEC - Ethics of technology and engineering

Software Design

Autonomous Systems Twinning

Study and Career Orientation (SCOP/e Computer science)
Software Specification

Networks

Datamodeling and Databases

Automata and Formal Languages

Operating Systems

Algorithms

Multidisciplinary CBL

Security

Statistics and Machine Learning

Study and Career Orientation (SCOP/e Computer science)
Software Engineering project

Bachelor Final Project (BEP

Capstone Heuristic Algorithms

Capstone Systems Integration

Capstone Software Development

TEC - Impact of technology: Engineering for Society

Table 9: Technical University of Eindhoven course categories

Study year

Y1

Quarter

Q1-Q4

Has teamwork My Categories

No

Research/skills

Mathematics

Programming / Software Development
Mathematics

Mathematics

Algorithmic & Compute theories
Data/Al

Mathematics

Algorithmic & Compute theories
Systems/Hardware

Research/skills

Programming / Software Development
Programming / Software Development
Research/skills

Programming / Software Development
Systems/Hardware

Data/Al

Algorithmic & Compute theories
Systems/Hardware

Algorithmic & Compute theories
Programming / Software Development
Security

Data/Al

Research/skills

Programming / Software Development
Research/skills

Algorithmic & Compute theories
Systems/Hardware

Programming / Software Development
Research/skills



	Introduction
	Related work
	Methodology
	Setup
	Deductive coding

	Results
	Teamwork learning goals in courses
	Applied teaching and assessment methods
	Differences between universities

	Responsible Research
	Discussion
	Conclusions and Future Work
	Assigned course categories

