


Agenda

* Introduction (15 minutes)

* Survey on Menti (10 minutes)

* Groupwork (20 minutes)

* Presentations of groupwork (10 minutes)
* Summary and next steps (5 minutes)




Introduction




|s there space for critical
thinking competence in
STEM education in the age of

Generative Al?
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Background for the workshop

* A seed funding project within NTNU community

* Addresses challenges for democracy related to generative Al and
digital platform-based surveillance economy

* Ojectives: network and identify research topics

e Read more



https://www.ntnu.edu/community
https://s.ntnu.no/ft

Learning objectives of the workshop

* Evaluate the role of critical thinking in STEM Education
* Reflect on the impact of generative Al on critical thinking skills
* Discuss pedagogical approaches for critical thinking




Background & motivation for WS
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- De fleste forelesere er ikke erfarne Kl- og sprédkmodellbrukere, og vi er i hvert
fall ikke trent pé & inkludere det i vare kurs. Studentene etterspeor opplaering i
bruken, da ma ogsa faglaerere lzeres opp, skriver Bjern Skallerud.

B CS mandatory in primary and secondary
CS mandatory in primary or secondary only

CS as an elective course everywhere

- Itillegg til & implementere NTNUs nye strategi tror jeg KI-bruk i undervisning og lzering blir noe av det viktigste NTNU pa alle niva mé jobbe med CS in some schools/districts
framover, skriver Bjern Skallerud. Foto: Benedikt Erikstad E
CS cross curricular

Bjorn Skallerud
“ B Professor ved Institutt for konstruksjonsteknikk og medlem i NTNUs styre CS planned
NoCS
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https://hai.stanford.edu/ai-index/2025-ai-index-report




Critical thinking — a take

* “the ability to thoughtfully GOUDRI P Create
analyze and evaluate o—
situations and recommend information or ideas Evaluate
courses of action that consider Bastaiiis iy

into component parts A
- - : nalyze
stakeholders, implications, YZ§n

Applying the facts, rules,
ahd COnSunences” (Lovelace, concepts, and ideas A

- ly

etal., 2016) Pl PRIV

* Why Bloom’s taxonomy (Lee et |[RG& el Understand

al. 2025) |
© tips.uark.edu .\\Bemember :

(Bloom et al. 1956; Krathwohl, 2002)




Critical thinking (CT) and education

Opportunities L GELS

* Efficiency * Superficial learning
* Diverse perspectives * Overreliance

* Supporting learning * Misinformation risks
* Personalization * Evaluation skills gap

Ahmed et al., 2024; Essien et al., 2024; Kasneci, et al., 2023; Monib
et al., 2024




Critical thinking (CT) and STEM education

* CT helps evaluate evidence, analyze problems, develop solutions
(Ananiadou & Claro, 2009; Kelly, 2012)

* GenAl can support inquiry-based, solution-oriented learning
* Overreliance on Al outputs may weaken CT (Lee et al., 2025)

* Efficiency mindset challenge (Rilley, 2008; Stevens et al., 2014; Trevelyan,
2010)




Practical Insights from a
Software Engineering Course

About the IT1901 Informatics | course
Al use in the fall semester of 2024
*Notable results and observations




Development

\

Source Code
Management Review

Automatic (GitLab) Project
Testing Management




Al use in the fall semester 2024

* The students were allowed to use any
resource available

* Report + reference accordingly

* 66 groups - 5 of them did not report
their Al tools usage.




Al tools used

Number of Al tools used by groups

32
25
5
H .
[

Missing No Al use 1tool 2 tool

Copilot

Groups using specific tool

54

ChatGPT




Interesting observations

* Students see GenAl resources as any other tool

* Groups used only a few popular tools

* Preferred ChatGPT to StackOverflow or a search engine.
* Complex Al setups - increased mindfulness of pitfalls

* Increased usage - increased need to mitigate issues




Typical tasks per tool

* Copilot * ChatGPT and Claude

* generating code snippets, * generate code snippets
* boilerplate code, * unit tests
* and Javadoc * configuration files

documentation.  and documentation.
* dependency configurations

* error troubleshooting




ChatGPT - Study partner

one of the groups states, they “... turned
to Al as a study partner when the TAs were
not available, as a helper when resources
were not found or when the tasks were
hard to understand”

* explains the popularity of ChatGPT among the groups.




Threats

* Reliance on study partner —
oblivious to inaccuracies

* Atrophy of critical thinking —

relaying problem-solving to Al

Opportunities

* Boilerplate code — generate but
understand

* Configuration — dealing with
complex dependencies or
setup

* Troubleshooting errors
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Results from mentimeter




Is there space for critical thinking competence
In STEM education in the age of Generative Al?

Please share your insights




K

unnskan for en bedre verden

What is your work role/position?

Pedagogical advisor Associate Professor Teach math Centerkoordinator

Teacher Associate teaching
professor

Pedagogical advisor Pedagogy




K

unnskan for en bedre verden

What is your work role/position?

Assistant professor Universitetsiektor Teacher Professor
Teacher in an Not teaching at Biosciences
Introductory university present

course




@NTNU

Kao far an bedre verden

Which STEM courses are you primarily engaged with?

Biotechnology and Chemistry
Molecular Cell Biology
Introductory course In Stotte | 5-6 Bioscience Biology, programming,

electrical engineering elektronikkemner pedagogy




@NTNU

Kao far an bedre verden

Which STEM courses are you primarily engaged with?

Interdisciplinary Underviser pa forkurs for Interdisciplinary

courses Ingenigrutdannelsen workshops
(underviser i norsk og

engelsk, sa ikke STEM).




ONTNU

Kunnskap for en bedre verden

Rank which opportunities of generative Al are most promising for critical thinking (1 = most promising, 7 = least
promising):

Critical Al literacy: Working with Al can foster skills in
evaluating information quality and recognizing Al limitations.

Enhancing cognitive skills: Al can strengthen thinking abilities
from basic comprehension to advanced analysis.

Diverse perspectives: Al can present multiple viewpoints that
learners might not otherwise encounter.

Real-world application: Al can help analyze complex scenarios
and apply knowledge to authentic problems.

Efficiency: Al can automate routine tasks, freeing time and
mental resources for higher-order thinking.

oth

Personalization: Al can create tailored learning experiences
6th that may help engage learners with complex material.

Supporting learning: Al can provide explanations and
7th guidance to scaffold deeper understanding.




ONTNU

Kunnskap for en bedre verden

Rank which threats of generative Al to critical thinking concern you most (1 = most concerning, 7 = least concerning):

Diminished creativity: Al solutions may bypass creative thinking and original
problem-solving development.

Ist

Superficial learning: Al-generated answers may lead to shallow
understanding rather than deep engagement.

2nd

Evaluation skills gap: Learners may lack the skills to evaluate Al-generated
content, limiting their ability to assess its accuracy and reliability.

Overreliance: Al dependency may diminish motivation to engage in
Independent thinking processes.

Misinformation risks: Al can generate convincing but inaccurate content that
Sth learners may accept without verification.

Reinforced biases: Al may amplify existing biases or create echo chambers
6th that can limit diverse perspectives.
Academic integrity: Difficulty distinguishing between Al and learner work can
7th undermine assessment practices.

drd




ONTNU

Kunnskap for en bedre verden

Rank where the use of generative Al is most problematic for STEM
education (1= most concerning, 6 = least concerning):

Judging the value of
information orideas

Evalu:

st [ - '
2nd [ '
ted [ iesst
4th Analyze
5th _ Remember © tips.uark.edu




Results from groupwork




Group work

* 20 minutes to reflect on the following topics

o Topic 1 —What are the challenges of generative Al for critical thinking in
your courses?

o Topic 2 — What are some practical strategies used in your course(s) to
sustain and foster critical thinking?

* Flip overs & post its
* Divide the flip over in two, indicate topic

* Please write clearly (we will take photos to document and share
the work)

* Select one group member to present summary in the plenum
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