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Supporting critical thinking about ‘wicked’ 
environmental problems in early 
undergraduate science students



To review learning outcomes stated on programme and module descriptors within the context of 
critical thinking skills

To evaluate undergraduate students’ perceptions of critical thinking about ‘wicked’ environmental 
problems

To assess staff expectations and experiences of critical thinking in undergraduate students

Research objectives

Situated within – 
• Constructivism: Cognitivism, with Vygotsky’s ‘scaffolding’, Piaget’s ‘stages’, and 

Bruner’s ‘modes’ of processing information
• Humanism: person centred approach (Rogers, 1977)
• Sustainability education: Critical thinking is described by UNESCO as an ability “to 

question norms, practices, and opinions; to reflect on one's values, perceptions, and 
actions; and to take a position in the sustainability discourse” (Rieckmann, 2018)



Data collection

• Desk study

• Staff interviews

• Student focus groups

• Triangulation



Desk study



Interviews

Critical thinking
“individuality”, “not taking the first answer”, “evaluate”, “previous knowledge”

Wicked environmental problems
“complex”, “tricky”, “pressing”, “climate change”, “biodiversity loss” 

Students
“I can see students that tend to be critical thinkers straight away”, get them “questioning 
something that they have heard their whole life”

Challenges
“students are not used to being verbal about it”, “students are just a little bit shy”



Focus groups

“I actually don't like 
studying that stuff 
because I feel so 
powerless”



Resource 
package

• ‘Wicked’ environmental problems

• Group lesson

• Stakeholder identification and empathy

• Proposing solutions

“resources (workshops or material)

• not about critical thinking per se

• that implies that you have to use critical 

thinking
• activities that promote critical thinking”
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Go raibh míle maith agaibh
Thank you ☺
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