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We are drowning in information, but 
clarity is rare.

It is tempting to achieve clarity 
through ignorance.

Education’s role is to teach students 
how to navigate uncertainty and think 
critically, not just consume and 
respond.

Students must not just be informed, 
they must have agency.



AI has no regard for
the truth



AI is not curious



AI does not care



AI is not a co-inquirer



AI does not understand

“P                 m                   
                        ”

Deanna Kuhn



Action with 
understanding

expertise trial & error/mimicry 

Action without 
understanding
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UQ Critical Thinking Project

Think Schools Network (UQ TSN)

• Over 400 Schools, Universities and other 

institutions

• Pacific Partnership: ULCA and Pepperdine 
universities, California; Simon Fraser 

University, British Colombia

• Over 5000 Educators

• Australia, Singapore, South Africa, Belgium, 

USA, Canada
• Strong research output



False
dichotomy

Teaching for Thinking



Explicit focus on
student thinking

Explicit focus on
content knowledge

Teaching for Thinking



False
dichotomy

Thinking is the method of 
intelligent learning

John Dewey

The idea that deep and lasting learning is a 
product of thinking provides a powerful case for 
the teaching of thinking. Indeed, we venture 
that the true promise of the teaching of 
thinking will not be realized until learning to 
think and thinking to learn merge seamlessly 
(2005, p.795).

Ritchart & Perkins

Teaching for Thinking
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Connecting thinking and learning



The thinking classroom
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1.How do you know students are thinking in your classroom? What 

kinds of thinking do they do?

2.How do you plan for thinking to occur?

3.How do you give students feedback on the quality of their 

thinking?



Pedagogical expertise in Teaching for Thinking

Content Knowledge: discipline area, year 

level, curriculum based

Cognitive skills: things we do with knowledge 

(analyse, justify, evaluate, explain, etc.)

Values of inquiry: things we value in good 
inquiry/thinking (clarity, accuracy, precision, 
relevance, significance, breadth, depth, 

coherence, etc.)

Virtues of inquiry: things we value in effective 
inquirers/knowledge makers (resilience, 
open-minded, curious, persistent, humility, 

etc.)

Inquiry: the opportunity to use and develop 
cognitive skills and inquiry values and virtues

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           
         

  

  

Peter Ellerton, UQ Critical Thinking Project
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Peter Ellerton, UQ Critical Thinking Project

Other key areas of focus

• Collaboration
• Assessing for thinking (TIG grant)

• Effective thinking and writing (WRIT1999)

• Questioning and curiosity

• Developing inquiry virtues

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           
         

  

  



Cognitions
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ZONE A: KNOWLEDGE USE AND CONSTRUCTION

thinking

is

action

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  



What can students do with their knowledge?



What are cognitive skills?
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This Photo by Unknown Author is licensed under CC BY

Cognitive skills are 

used to develop, 

manipulate and create 

knowledge

https://pilulasmaternas.com.br/metodologias-para-educacao-infantil-principais-diferencas/crianca-ideia/
https://creativecommons.org/licenses/by/3.0/


What are cognitive skills?
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This Photo by Unknown Author is licensed under CC BY

The power of 

developing cognitions 

is in understanding 

their interplay with 

content knowledge

https://pilulasmaternas.com.br/metodologias-para-educacao-infantil-principais-diferencas/crianca-ideia/
https://creativecommons.org/licenses/by/3.0/


ZONE A: KNOWLEDGE USE AND CONSTRUCTION

ANALYSE

JUSTIFY

EVALUATE

EXPLAIN

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

What do you expect 

students to do when they 

analyse?
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What do you expect 

students to do when they 

justify?
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What do you expect 

students to do when they 

evaluate?
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What do you expect 

students to do when they 

explain?
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What do you expect 

students to do when they 

explain?

What is the difference 

between ‘explain’ and 

‘describe’?
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ZONE A: KNOWLEDGE USE AND CONSTRUCTION

ANALYSE
JUSTIFY

EVALUATE
EXPLAIN

Things that are cognitive skills

SNORING
UNDERSTANDING

BANANAS

Things that are not cognitive skills



cognitive 
relationships
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T         m           m’  T x   m                                  
its authors. This is evidenced in their discussion of analysis: “      
probably more defensible educationally to consider analysis as an aid to 
fuller comprehension (a lower-class level) or as a prelude to an 
                  m       ” (p.144). The authors also acknowledged 
      m             x   m ’                                   
evaluation: “                                                      m    
because it is regarded as requiring to some extent all the other 
categories of behavior, it is not necessarily the last step in thinking or 
problem solving. It is quite possible that the evaluation process will in 
some cases be the prelude to the acquisition of new knowledge, a new 
attempt at comprehension or application, or a new analysis and 
         ” ( .185).      mm   ,                                   m’  
Taxonomy simply did not hold together well from logical or empirical 
perspectives. (Marzano, 2006, pp.8–9)
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Two significant problems:

1. ‘H     -     ’            
               ‘     -     ’ 
skills

2.       ‘      -     ’           
discriminators between 
grade levels

ZONE A: KNOWLEDGE USE AND CONSTRUCTION



the
Cognitive

Web
model

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

e aluate

anal se

interpret  usti  
h pothesise

or anise

explain

  web o  co nitions

ZONE A: KNOWLEDGE USE AND CONSTRUCTION



the 
Golden 
Tetrad
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interpret
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ZONE A: KNOWLEDGE USE AND CONSTRUCTION



The engine of 

cognition 

in the 

classroom

The GOLDEN TETRAD

explain  usti  

e aluateanal se



Some relationships between the 
cognitions:

• The extent of understanding and 
quality of explanation is a function of 
the depth and breadth of analysis.

• The strength of a justification is often a 
function of the quality of analysis.

• The persuasiveness of a justification is 
often a function of the quality of 
explanation

• The criteria of evaluation are used to 
justify and explain decisions (and 
themselves require justification).

anal se

explain

 usti  

e aluate



Problem types and cognitive requirements

Increasing degrees of

freedom of inquiry



Values of inquiry
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ZONE B: FEEDBACK AND EVAULATION OF THINKING

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

Improvement 
demands 
feedback



ZONE B: FEEDBACK AND EVAULATION OF THINKING

       
         

        
      

         
       

          
       

       

              
               

             
            

        

          
            
           

           

         

  

  

thinking is
inseparable 

from 
inquiry 



The
values of
inquiry

ZONE B: FEEDBACK AND EVALUATION
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ZONE B: FEEDBACK AND EVAULATION OF THINKING



ZONE B: FEEDBACK AND EVAULATION OF THINKING



ZONE B: FEEDBACK AND EVAULATION OF THINKING



e aluate

anal se

interpret

 usti  

h pothesise

or anise

explain

 olden tetrad

in er

The values are most effective when used as feedback on cognition



       
     

       

            

What do we do 
when we 
analyse?
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“The  alues 

of inquiry are 

elemental, or 

atomic to 

inquir .”
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Discerning: Identify and explain relevant and 

significant aspects 

Astute: Accurately assess situations or people 

Detailed/Thorough: Explain or describe with 

breadth and depth
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Peter Ellerton, UQ Critical Thinking Project

Other key areas of focus

• Collaboration
• Assessing for thinking (TIG grant)

• Effective thinking and writing (WRIT1999)

• Questioning and curiosity

• Developing inquiry virtues
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