
Reasoning on Children's 
Cognitive Skills in an 
Informatics Contest: 

Findings and Discoveries 
from Finland, Lithuania, and 

Sweden 

Valentina Dagiene, Vilnius University, Lithuania 

Linda Mannila, Åbo Akademi University, Finland 

Timo Poranen, University of Tampere, Finland 

Lennart Rolandsson, Royal Institute of Technology, Sweden 

Gabriele Stupuriene, Vilnius University, Lithuania 

2014 



Contest idea proposed in Lithuania in 2004 
 
Task oriented contest for school pupils aged 8 to 19 
 
Goals: 
• to develop Computational Thinking skills 
• to stimulate pupils’ interest in informatics and IT 
• to encourage pupils to think deeper while using 

computers and technology 
• to disseminate concepts of informatics 

 



Bebras Contest - Participants 

Different tasks for 5 age groups: 
 
• MINI  8-9 years (grade 3-4) 
• BENJAMIN 10-12 years (grade 5-6) 
• KADETS       13-14 years (grade 7-8) 
• JUNIOR      15-16 years (grade 9-10) 
• SENIOR      17-19 years (grade 11-12) 
 

 

 



Bebras Contest - Tasks 

 
• Pupils solve 18-24 tasks within 40 to 60 minutes 
• Interactive tasks and multiple-choice tasks 
• 2 - 3 minutes per task 
• Difficulty of tasks: easy, medium and hard 
• Performed on computers or tablets, usually 

during school lectures 

 



Developing Problem  
Solving Skills 

• Solving Bebras tasks trains “Computational 
Thinking” skills 

• Computer science (CS) like thinking is done while 
solving a task 

• Tasks are mostly on CS-related problem solving 
skills 

• Each task involves a CS concept that needs 
specific thinking qualities 
 



Bebras Contest learning outcome 

• Each stated Bebras task involves an aspect of 
an informatics concept 

• Learning by doing and exploring 

• No theory or concepts mentioned 
by name in the task descriptions 

• Even advanced concepts possible to cover in a 
playful manner 

• Proper descriptions/stories important to make 
a task easy to understand 

• Starting point for further interest 
 



Bebras Contest influence 

• On teaching informatics (computing) 

• Introduces students to concepts in a playful manner 

• Encourages exploring 

• Gives examples of good tasks 

• Stimulates learning some topics of Informatics 

• On curriculum 

• Sets an international standardization 

• On teacher training 

• Challenges teachers to deal with new concepts 

• Improves deeper understanding of informatics 

 



Bebras Contest  - a setting for research 

Differences between countries are valuable resources in 
understanding how specific tasks are managed. It also 
offers opportunities for comparison and political 
incentives for change in school system. The contest is 
therefore considered beneficial for research. 

 

Research questions based on 

• Students’ understanding of task – construction of 
task (country differences offer a broader diversity) 

• Teachers’ impact on gender differences 
(stereotype issues become obvious) 

• Country school system comparison 
(special tracks for the talented and hidden selection 
processes)  



 



In 2013 the contest had 
almost 750 000 participants  





Number of participants 
in Finland, Sweden and 

Lithuania in 2013 



We chose Benjamin for 
several reasons: 

 

• The gender distribution is most equal for this 
group in all three countries (if not considering 
Minis) 

• Students are still below the age where attitude 
changes towards computers and ICT commonly 
occur 

• Lithuanian students of this age should have at 
least 15 mandatory lessons on Scratch or Logo 
according to the IT curriculum 



Proportion of Lithuanian Benjamins 
achieving a given number of scores  
(7 022 participants, 21 tasks, maximum score 105) 



Proportion of Finnish Benjamins 
achieving a given number of scores  
(852 participants, 15 tasks, maximum score 
192) 



Proportion of Swedish Benjamins 
achieving a given number of scores  
(201 participants, 15 tasks, maximum score 
192) 



The difference in relation 
to gender and country 

The difficulties are abbreviated as e = easy, m = medium and h = hard. 



(cont.) 

The difficulties are abbreviated as e = easy, m = medium and h = hard. 



Bloom's taxonomy 
1. Remembering: Recalling previously learnt information. 

2. Understanding: Comprehending the meaning, translation, 
interpolation, and interpretation of instructions and problems. 

3. Applying: Using a concept in a new situation or unprompted use 
of an abstraction. 

4. Analyzing: Separating material or concepts into component 
parts so that its organisational structure may be understood. 
Distinguishing between facts and inferences. 

5. Evaluating: Making judgments about the value of ideas or 
materials. 

6. Creating: Building a structure or pattern from diverse elements. 
Putting parts together to form a whole, with emphasis on creating 
a new meaning or structure. 



The common 12 Bebras tasks, 
described in terms of cognitive domains 

 



(cont.) 



Example task  
Bebras contest 2013 



Example task 
Bebras contest 2013 



Conclusion and Future Work 

Creation of tasks: Deciding on a suitable difficulty level for 
a given task upfront is quite difficult. Hence, coming up 
with an efficient and valid way of creating good tasks and 
evaluating them is a main priority both for us as 
researchers and for the Bebras community as a whole.  

To some extent the actual difficulty level seems to 
correlate with the classification in Bloom's taxonomy. It 
might hence be worth while to classify each task picked for 
a given age group before assigning the difficulty level. 



Conclusion and Future Work 

Gender issues: Informatics is still a male-dominated discipline, 
but our results suggest that girls aged 10-13 manage equally 
well (or even better) than boys in this contest.  

Since self-confidence and perceived self-efficacy seem to play a 
big role for students‘ choice of further studies, the Bebras 
contest appears to be one way of increasing girls' belief in their 
own skills and knowledge in informatics.  

A more detailed analysis of the tasks (type, area, content) solved 
better by boys and girls respectively would be very interesting, 
as this could reveal some useful information on e.g. the 
characteristics of gender-neutral tasks, i.e. tasks appealing to 
both boys and girls. 



Conclusion and Future Work 

Differences in school systems: When comparing the 
results from the three countries, we can see a difference in 
particular for tasks related to programming and algorithms. 
Lithuanian students managed notably better on these 
tasks, which can be explained at least partially by these 
students having experience in Logo and/or Scratch. Hence, 
these students can be expected to be familiar with 
instructions in the form of commands and procedures, 
whereas the “Benjamins” from Finland and Sweden are 
most likely not exposed to programming at school. 
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www.bebras.org 
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Thank you! 
 

 

 

International Bebras website: 
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