
Children’s thinking and how to 
study it  

 
Eve Kikas 

Tallinn University  



The boy fell down from the bicycle  
because he got hurt 



Daughter:  
Now I understand  
why fire engines are always in such 
a hurry!  
 
 
I: Why?   
 
Daughter:  
Of course, because otherwise  
they reach the fireplace  
when the fire has been already 
extinguished!  



Look!  
Chimney is 
making clouds!  



I How to study young (preschool) children’s thinking 
 
II How to study  schoolchildren’s thinking  
 
 Is there difference between studying preschool 
 and schoolchildren? 
 



I How to study young children’s thinking. What 
methods, how well-known the material should 
be for child?  



Jean Piaget and clinical  method 

• The Child's Conception of the World (1929):  

Challenge of exploring cognition and thinking  

in young children  

• Clinical interview method: 
• to investigate underlying patterns in children's thinking from behavior 

• influenced by the psychoanalytic movement and by Freud's approach  

• flexibility involving the interviewer as measuring instrument 

• non-standardized process, develops as the interview progresses 

• great sensitivity to and understanding of the individual 

• Unfamiliar tasks to which a child has not learnt a standard 
procedure  

• Piaget: to uncover peculiarities of cognitive stages  



Limitations:  
 
Novel tasks 
One dimension clearly more visible  
than the other 



Stella Vosniadou et al.  

•Questions and drawing tasks  
•Factual questions, generative questions  
•Repetitive questions  

•Examined the data for coherent patterns of responses  

and constructed from those a number of possible mental 
models 
•Three types of models—initial, synthetic, and 
scientific  
•Synthetic: Dual Earth, Flattened Sphere 

 





Models of the Earth  

     Tasapinnaline Maa Seest tühi kera Kaks Maad Maad Lamendunud kera Teaduslik mudel 

       Kettakujuline Maa Ümmargune Maa. Pildist lähtumine Teaduslik Maa mudel 



Limitations 

•Repeated questioning (i.e., rephrasing questions) 
might mislead children 
 
•Relying too heavily on children’s drawings might lead 
to misinterpretations of children’s understanding 
 
•Analysis of data that supports finding integrated 
models  
 















An important question when examining children’s thinking 
is what kind of questions and tasks to give to children.  
 
Should these be novel  
or base on their earlier experience and context?  
 
As soon as we modify the method we get different results.  
 
So – when can we learn how children REALLY think?  





Robert Siegler and microgenetic method 

•Study the progress in explanations 

•First: the first answer that comes to the mind 

•Last: learnt ways of solving problem 

•Middle: several strategies, not only one 

•Gave children same tasks in several sessions and 
observed for changes  
 









II Difficulties with studying school-aged children.  
 
Differences from young children.  



Learning about thinking of schoolchildren 
• Piaget was not interested in studying children’s understanding of material 

learnt at school because It shows the extent schoolchildren have acquire what 
has been taught by teachers and thus does not show children’s true way of 
thinking 

• It is not correct! 

• Children construct their knowledge from experience and also books, teachers’ 
talk  

• They always know something about the topic they start to learn about  

• This earlier knowledge guides how they interpret new knowledge 

 



Examples of scientifically-looking answers 

• What is water cycle?  

• Water cycle is water moving 
around because of temperature 
differences     

• What is condensation? 

• Gathering of water vapour on to 
something because it becomes 
thicker 

• Scientific: Water cycle is a 
process where water evaporates, 
then clouds form and after some 
time it rains down again 

 

• Scientific: Condensation is water 
in a liquid state 



•Differently from preschool and young schoolchildren, older 
students are more afraid of giving stupid answers and they 
better say simply that they do not remember, do not know.  
• In school, children learn through language but also to use 

language.  
• one right answer  
• use special kind of language – scientific language 
•What is scientific language?   

• Scientific for scientist – to use logical deductions, abstract 
schemas, base on principles, that characterize the subject (e.g., 
physics).  

• Children – use abstract terms, terms also for logical 
argumentations  (because).  

• It means, scientists use scientific language but children base 
on its everyday, perceptual features.  

 
 



Examples of scientifically-looking answers 

• What is water cycle?  

• Water cycle is water moving 
around because of temperature 
differences     

• What is condensation? 

• Gathering of water vapour on to 
something because it becomes 
thicker 

• Scientific: Water cycle is a 
process where water evaporates, 
then clouds form and after some 
time it rains down again 

 

• Scientific: Condensation is water 
in a liquid state 



Pay attention to wrong answers! 

•These answers show how children really think! 

•And more – ask to explain these answers 

• It is a good way of learning  

 

•Robert Siegler: children learn the most if they 
have to explain both their wrong answers and 
(teacher’s) right answer!  



Wrong answers from test. What do they mean? 

• 72 + 12 = 84   + 

• 88 + 11 = 99   + 

• 71-15 = 54      - 

• 76 – 5 = 71     + 

• 92-13 = 75      - 

• 63 + 12 = 75   + 

• 63 – 16 = 41   -  



Adding and subtraction  strategies 

• 71 + 15 = 70 + 10 + 1 + 5 = 86   

 

 

 

 

• 71 – 15 = 70 – 10 – 1 – 5 = 54 

• 92-13 = 90 – 10 – 2 – 3 = 75  

• 63 – 16 = 60 – 10 – 3 – 6 = 41 

 

 

 



Follow discussions in groups 

Example of our study  
on how children explain why we have winter and summer 
Why seasons change 







(b) (a) 

(c)  (d) 

1 

2 

3 

4 

Which one in the Earth’s orbiit? 

Where is summer where winter? 





Conclusions 

• Studying children’ thinking is challenging 

• It should be complex – with different methods, 
different reporters, context 

 

•Another challenge for us as researchers and test 
developers 

 

• Teachers would expect quick answers which is 
impossible ! 



Thank you! 


