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In the INCOSE SE vision a key 

area identified is education.

Educational opportunities are 

perceived as lacking for SE.

Previous works discussing SE 

education find several 

challenges in the academic 

setting, but also success stories.

The INCOSE SE vision
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In this paper we provide our experiences 

of managing a 5-year systems 

engineering program.

We specifically focus on the Swedish 

context and discuss the paper through 

this lens.

We go through challenges, and success 

stories of managing a program.

This paper

Program website (in Swedish)
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The title of the program is roughly: “Master of science in dependable 

systems”. We have tried to rename the program to systems engineering 

but not gotten positive receptions from the university to do this.

Håkan is the strategic program coordinator, while I act as the operative 

program coordinator. 

The program has been active for ~10 years.

I am an alumni of the program!

Some notes about the program
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Higher education in Sweden is nationally regulated, with learning 

outcomes defined for subjects at the national level (e.g, engineering).

Pre-defined program types, traditional bachelor and master, in addition 

to Swedish variants with different requirements.

The Swedish “Civilingenjör” (roughly master of science) is a 5-year 

track, with increased emphasis on societal concerns, independence, 

creativity, teamwork, etc.

Swedish national regulations
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Swedish higher education is primarily funded through government, and 

universities are government bodies (i.e., politically steered to a large degree).

Universities are “paid” by the state depending on the performance of 

students, i.e., passing through courses. 

Engineering students are generally more expensive due to labs and 

equipment, while also being among the lowest graduation rates (around 25-

30% of 5-year program students graduate on time).

Engineering education is therefore somewhat unpopular for universities to 

fund due to high expenses per student, and often low return.

State of education



incose.org | 7 

The program
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The program

Some notes;

• Computer science & embedded 

systems main.

• Originally a 3-year aerospace 

program.

• Flexible course offering.

• Overlapping with robotics 

program.
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The program is developed together with 

local industry.

We invite industrial partners and alumni 

for bi-annual strategic meetings.

Due to the overlap with robotics, certain 

decisions are made in unison.

Input for the program management
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Staffing managed by cross-division teaching teams.

One class a year is admitted of ~30 students.

Students' progression is similar to other engineering programs.

All graduated students found relevant employment after graduation, 

often in roles relating to safety, security, researchers, etc. 

Some take-aways from the program
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SE is a holistic discipline

We need a large number of disciplines to be 

involved. Furthermore, courses need to concern 

larger problems and often group projects.

SE is about decision-making

Instead of solving well-defined problems, students 

are asked to motivate decisions.

SE is not a widely recognized field of study

Difficult to convey clearly to both students and 

faculty as there is no previous recognition.

Barriers

Learning by doing

The learning by doing paradigm is seen as important 

but can be challenging to achieve due to the large 

scope.

Intuitiveness of SE

It can be difficult to get an intuitive feeling for SE 

among students, leading to some reluctance.

SE requires time to learn

It is usually not until the final year that SE starts to 

become clear in the student's mind.

Non-tangible aspects of SE

There are rarely definitive answers, but often more 

soft, abstract, and ill-defined concepts to tackle.
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We provide facilities where 

students can have “offices”. 

Industrial practitioners often 

act as owners or stakeholders 

in projects.

We aim to provide the 

necessary tools and facilities 

to enable students to be 

creative and hands-on.

Principle 1: Students ownership of their own
learning
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The last year capstone 

project example; 

AutoSail.

Collaboration with other 

Universities.

Student-owned and 

student-driven.

Principle 1: Students ownership of their own 
learning
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Our program follows the principles of a T-

shaped engineer, meaning a broad base and 

focus on a few topics.

To some extent, this view of engineering is 

enforced via national regulations, but we try to 

go a step further.

This includes involvement of faculty from other 

fields, such as psychology, in addition to 

different engineering disciplines. 

Principle 2: Supporting the T-shaped
engineer
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Principle 2: Supporting the T-shaped
engineer

Flavors of different 

sciences in each of the 

courses.

Often several are 

impacting at once. 

SE belongs in the 

computer science group 

due to its formal 

classification.
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We aim to include industrial collaboration to the extent 

possible in courses.

On the basic level, this includes guest lectures, but we 

encourage and strive for joint projects with students and 

industry.

In the final year students do a half year collaborative project 

with industry, in addition to a master thesis which most of the 

time is done together with a company.

Principle 3: Industrial pressence in education
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Principle 3: Industrial pressence in education
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To enable connection with research and future technology, we 

often encourage course owners to include aspects of research 

in the courses.

We also include academic writing and peer-review processes 

from the start of the program.

Inclusion of AI, model-based engineering, and other areas of 

future technology.

Principle 4: Connection with research and 
future technology
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Student thesis example; 

Integrating a model-based 

approach for variability 

management in a company.

Evaluating user receptions 

through quantitative 

research methods.

Making solution open-

source.

Principle 4: Connection with research and 
future technology
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We encourage communication as a 

core skill, and most courses include 

some form of oral communication.

Peer-review and seminars among 

students are employed in many 

courses to let them train on 

constructive feedback.

The figure demonstrates a poster for 

a final year project, presented for 

invited industrial partners.

Principle 5: Communication as a core skill
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• Our program is looking for partner programs, please reach out 

to me or Håkan: hakan.forsberg@mdu.se 

• Going forward, the program will continue to change based on 

input from industrial partners.

• We see a lot of success in the collaboration across other 

programs and parts of the University.

• The Swedish higher education system limits the ability to 

construct a SE program freely.

Discussion
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• We have presented our current version of a SE 5-year 

program in Sweden.

• We see challenges in creating opportunities for SE 

education but also see that students who graduate 

appreciate the education.

• We hope to continue to develop the program going forward 

to be a useful SE education!

Conclusion
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