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• Introduction (15 minutes)
• Survey on Menti (10 minutes)
• Groupwork (20 minutes)
• Presentations of groupwork (10 minutes)
• Summary and next steps (5 minutes)



Introduction



Is there space for critical
thinking competence in 

STEM education in the age of
Generative AI?

MNT conference 06.05.2025
Sajid Shah (Post-doc, IDI, NTNU)

George Adrian Stoica (Associate Professor, IDI, NTNU)
Marius Mikalsen (Associate Professor, IDI, NTNU)



Background for the workshop

• A seed funding project within NTNU community
https://www.ntnu.edu/community
• Addresses challenges for democracy related to generative AI and 

digital platform-based surveillance economy
• Ojectives: network and identify research topics
• Read more https://s.ntnu.no/ft

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 AI on critical thinking skills
• Discuss pedagogical approaches for critical thinking



Background & motivation for WS

https://hai.stanford.edu/ai-index/2025-ai-index-report



Critical thinking – a take

• “the ability to thoughtfully
analyze and evaluate
situations and recommend
courses of action that consider
stakeholders, implications, 
and consequences” (Lovelace, 
et al., 2016)
• Why Bloom’s taxonomy (Lee et 

al. 2025)

(Bloom et al. 1956; Krathwohl, 2002)



Critical thinking (CT) and education

Opportunities
• Efficiency 
• Diverse perspectives
• Supporting learning
• Personalization

Threats
• Superficial learning
•Overreliance
•Misinformation risks 
• 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)
• GenAI can support inquiry-based, solution-oriented learning
• Overreliance on AI 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 I course
•AI use in the fall semester of 2024
•Notable results and observations



IT1901 Informatics Project I Course

•Practical project –
software development
•3rd semester for most 

(250-300 students)
•combines individual

and group tasks
• Teams of 4
• Redesigned in 2019



AI 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 AI tools usage. 



AI tools used



Interesting observations

• Students see GenAI resources as any other tool
• Groups used only a few popular tools
• Preferred ChatGPT to StackOverflow or a search engine.
• Complex AI setups - increased mindfulness of pitfalls
• Increased usage  - increased need to mitigate issues



Typical tasks per tool

• Copilot
• generating code snippets, 
• boilerplate code, 
• and Javadoc 

documentation. 
• dependency configurations
• error troubleshooting

• ChatGPT and Claude 
• generate code snippets 
• unit tests 
• configuration files 
• and documentation. 



ChatGPT - Study partner

• explains the popularity of ChatGPT among the groups. 

one of the groups states, they “… turned 
to AI 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”



Threats
• Reliance on study partner –

oblivious  to inaccuracies
• Atrophy of critical thinking –

relaying problem-solving to AI

Opportunities
• Boilerplate code – generate but 

understand
• Configuration – dealing with 

complex dependencies or 
setup
• Troubleshooting errors
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Results from mentimeter



















Results from groupwork



Group work

• 20 minutes to reflect on the following topics
o Topic 1 – What are the challenges of generative AI 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 










