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ENGINEERING EDUCATION FOR SUSTAINABILITY

Conference Registration Accommodation Contact Us

Call For Abstracts
Sponsorship

SEFI Conference 2023
11-14 September '

Engineering Education
for Sustainability

CDIO Regional meeting at KTH 9th January 2024
How can CDIO promote - and prevent -

transformations towards sustainable futures?

Anders Rosén (aro@kth.se), KTH Royal Institute of Technology
Ola Leifler (ola.leifler@liu.se), Linkdping University

ansvarlighet og Kil!

Call & Submission Venue ~ Conference ~ Sponsors Register
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The 20™ International
CDIO Conference
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Engineering education
in THE ERA OF Al

10 -13 JUNE, 2024
AT ESPRIT




Viktigste utviklingstrekk som pavirker fremtidens
kompetansebehov, oppsummert
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Baerekraftig utvikling
og gront skifte

‘... the mindset to
become change
agents for the
better'?
(SFU Engage)

@NTNU
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Bkende kompleksitet,
usikkerhet,
uforutsigbarhet

G,

Digital transformasjon
endrer samfunnet og
alle fagfelt

Omstillingsbehov gir
behov for mer
entreprengrielt
tankesett — teknologer
som endringsagenter

Innovation
Sweet Spot

)

Desirability

| Feasibility |

_____________
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Okende endringstakt -
evne til livslang laering
blir en sentral
kompetanse for alle

‘Kunnskap for en

bedre verden’?
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‘Industry 5.0": Menneskesentrert, baerekraftig, og
motstandsdyktig - for en grenn og digital fremtid

= “ \ European I ® EN
= Commission

Research and innovation

Home > Researchbyarea » Industrial research and innovation > Industry 5.0

Industry 5.0

What this approach is focused on, how it will be achieved and how it is already being implemented.

PAGE CONTENTS

What is Industry 5.0?

What is Industry 5.07

Why Industry 5.07 European industry is a key driver in the economic and societal transitions that we !

are currently undergoing. 5-0
How to make it happen?

In order to remain the engine of prosperity, industry must lead the digital and

i e Resilient Sustainable
Industry 5.0 Communtty of This approach provides a vison of industry that aims beyond efficiency and
Practice (CoP* 5.0) productivity as the sole goals, and reinforces the role and the contribution of
Publications ind Ustw to Society.
Documents (It places the wellbeing of the worker at the centre of the production process and\
uses new technologies to provide prosperity beyond jobs and growth while
Latest

respecting the production limits of the planet.

It complements the existing "Industry 4.0" approach by specifically putting
research and innovation at the service of the transition to a sustainable, human-
\centric and resilient European industry. )




Konsekvenser for vare utdanninger?

i 5. Strategies for the fut
Journal of Industrial rategies for the future

After considering the fifth industrial revolution, important trends/
influencing factors that will affect engineering education fundamentally
and analyzing the need for skills from the next generation, we have
identified four strategies that may help the higher education institutions
to redesign their programs. These strategies are;

Information Integration
Volume 25, January 2022, 100311

Rethinking engineering N
e lifelong learning and transdisciplinary education

ed UCatIOH at the age Of e sustainability, resilience, and human-centric design modules

e hands-on data fluency and management courses

11 d us try 5 " 0 e human-agent/machine/robot/computer interaction

- /
Didem Giirdiir Broo ® 2., Okyay Kaynak °, Sadig M. Sait ©
Show more v
+ Add to Mendeley <o Share 9% Cite
https://doi.org/10.1016/}.jii.2021.100311 A Get rights and content 7 F——-
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Fra Teknisk Ukeblad 1/2024 ...

TU  Ledigestillinger Nyhetsbrev  Nyhetsstudio  Video

(® Innlogget  ZQ_ Meny
Slike ingenigrer trenger Norge na

Digital kompetanse, tverrfaglig forstaelse og motivasjon til & stadig lzsere er det
de store selskapene gnsker seg nar de ansetter ingenigrer i et arbeidsmarked i

stadig endring.

‘*}j;“!‘ \ r

Anders Hatlelid (t.v.) har en master i data science, Martin Heir i kybernetikk og robotikk og Sunniva Steiro i miljefysikk. De er alle nyansatt | DNV Maritim
og jobber med maskinlzering. Foto: Mona Strande

Faglig utadvendt

Den digitale transformasjonen er her og treffer etter hvert alle fagfelt.
Derfor trenger alle kompetanse pa a bruke teknologi, men ogsa
kompetanse til a forsta hvilke premiss teknologien gir i samhandling
med andre og for fagdisiplinene som kommer inn i prosjektet etter
deg. Det mener Martin Halvorsen, som er leder for talent og
rekruttering i Multiconsult.

— Fremover trenger vi mange flere nysgjerrige og faglig utadvendte
ingenigrer. Altsa ingenigrer som sgker mer i bredden enn veldig i
dybden, og som har evne til & sgke ut for a forsta helheten i
problemstillingene vi jobber med, sier han.

Rekrutteringssjefen sier Multiconsult ikke vil slutte a lene seg mot de
klassiske linjene bygg, energi og miljg, fordi det behovet ikke vil
forsvinne. Men de vil gradvis ogsa trenge vesentlig flere som er
utdannet innen IKT og tech-orienterte studieretninger.

@NTNU




‘There are no simple problems left to solve ...’

The past

Future Expectations of Professional Engineers

Emotional intelligence & Interpersonal skills

I Personal skills

[Resilience, Adaptability, Flexibility, Global

dawareness)

Future Engineering work

Ethical and trusted

Deployed in more —

More complexity
Multi-disciplinary projects &
cross functional teams

Greater public accountability &
societal engagement
Privileging life cycle &
sustainability considerations
Globalised enterprise

Fra rapporten “Engineering Futures 2035: Engineering Education Programs, Priorities & Pedagogies”, kommisjonert av ACED - Australian Council of Engineering Deans,
publisert februar 2021.



https://aced.edu.au/downloads/Engineering%20Futures%202035%20R2%20report%20to%20ACED.pdf
https://www.aced.edu.au/

Eksempel 1: MIT

First

Years!

Engineer
Differently.

@NTNU

I II' ™= New Engineering
| | Education Transformation

NEET

/‘

NEET Ways of Thinking

Gning how to learn

Making

Discovering

Interpersonal skills

Creative thinking

Systems thinking

Personal skills and attitudes

~

\ (NE ET's cross-departmental )

. % ‘threads’ allow students tojoin a
community and engage in interdisciplinary

gﬂ;';:}: :bimy 5 projects while pursuing adegree in their
Systems \chosen major. B
ivin ~ I I |
Living Registration closes May 15!
Cites HEH REGISTER

o

Critical and metacognitive thinking
Analytical thinking
Computational thinking

Experimental

Humanistic

/

|
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Eksempel 2: ETH zurich

Disconnect

COMPETENCE

SPECIFIC

FRAMEWORK

SUBJECT-SPECIFIC COMPETENCIES (to be specified by individual degree programmes)
Knowledge of theories, concepts, and techniques and its application to specific fields

METHOD-SPECIFIC COMPETENCIES
Know | {EEnaad application of methods to make sense of, and operate in, any context

SOCIAL COMPETENCIES
Competencies applied in the interaction with others

PERSONAL COMPETENCIES
Competencies concerning self-management in the context of own work




Education for Sustainable Development
as framed by UNESCO

Crucial features: ﬁedagogical approacheh
(UNESCO 2017) m O (UNESCO 2017)
e ™
Integratin
.g . g Learner-centered
sustainability N
content ¥
Action-oriented
Developing : :
key sustainabilit -
Y : Y Transformative
competencies 5 4
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@NTNU " FREMTIDENS TEKNOLOGISTUDIER

________________________________



Aldert IKamp Advies

vision-inspiration-experience

S&T Education 4.0

Disconnect
Mindset:

Technology-centred society

Engineering
Multi-disciplinary Ethics Engineering
System Design - Entrepreneurship

-

Rigorous Engineering

Engineering fundamental knowledge,
metheds and tools

Programming + 3D CAD

Communication and Teamwork

—q

(© Aldert Kamp, 2023) i FREMTIDENS TEKNOLOGISTUDIER



https://www.ntnu.no/documents/1291633824/1297304865/NTNU+Friday+How+Else+can+we+Think+%281%29.pdf/a9165daa-9b56-50a9-6382-0ab95a3d5e85?t=1680088964690
https://www.aldertkamp.nl/who-i-am

Fremtidens teknologer ma ha:

hay baerekraftkompetanse
hay digital kompetanse
evne til livslang laering

en sterk profesjonskjerne
en bred verktegykasse

et solid kunnskapsfundament

QOO0O000C

evne til tverrfaglig samhandling

... 1 en bred samfunnsmessig kontekst

(flere detaljer om FTS-kompetanseprofilene finnes her)


https://www.ntnu.no/documents/1286373847/1289915220/FTS+delrapport+1+-+B%C3%A6rekraftig+kompetanse.pdf/d4084ed0-2220-5d9d-82ca-19cd984ded9d?t=1593197367498

ENHANCE+ - WP4 Future Skills: Eksempel pa europeisk
samarbeid om fremtidens kompetanser for teknologer

7.k(ENHANCE

CONVERSATIONS

FUTURE.
SKILLS.

Friday, 23 February 2024

15:00-16:15

H1012, Horst-Wagon Saal, Technische Universitit Berlin
StraBe des 17. Juni 135, 10623 Berlin

In-person + Live Stream on YouTube -

Co-funded by
the European Union

SEED deltar i arbeidspakken pa
vegne av NTNU!

On 23 February 2024, the ENHANCE Alliance will host the next edition of the ENHANCE Conversations addressing the key question:
Which skills and values should learners be equipped with to positively contribute to societal challenges and to meet the needs of

the future labour market?

The following questions will provide interesting points of departure to allow for an engaged and informative exchange between our

panelists:

* What are the top skills European STEM graduates will need in the next 10 years?

* Can (gender) inequalities be addressed through skills training?

* Can European values, such as democracy, freedom of expression, etc. be translated to skills education?
* How much emphasis should we place on Al, with regards to future skills education?

* How do you become competitive as Europe, as a European, and still globally inclusive?

* Which skills do we teach well in Europe?

* Which skills do we struggle to teach in Europe?

Chalmers Tekniska Hogskola AB
Eidgendssische Technische Hochschule Zirich
Politechnika Gdanska
Norges Teknisk-Naturvitenskapelige Universitet
Politecnico di Milano
Rheinisch-Westfalische Technische Hochschule Aachen
Technische Universitat Berlin
Technische Universiteit Delft
Universitat Politecnica de Valencia

Politechnika Warszawska
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Takk for oppmerksomheten!

Besgk SEEDs hjemmeside pa www.ntnu.no/seed/center-for-science-and-engineering-education-
development.



http://www.ntnu.no/seed/center-for-science-and-engineering-education-development
http://www.ntnu.no/seed/center-for-science-and-engineering-education-development
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