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▪ 8:15 Computational Thinking : what and why  
▪ Définition  
▪ Integration  

▪ 9:00 Pause  

▪ 9:15 Teaching computational Thinking 
▪ Approach  
▪ Orchestration

Agenda 2



▪Primary school teacher  
▪Teacher trainers  
▪Edunum project coordination 

Our path 3

▪MSc in Computer Science  
▪Ph.D student at  EPFL - ETH Joint 

Doctoral Program in Learning Sciences 



Define CT
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@starfireed
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• The first to use the expression 
"computational thinking»  in Mindstorm 

• Inspired by Piaget's Constructivism 
theories, developed Constructionism 

• Developed Logo

Saymour Papert - A statement  

Computational Thinking?
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https://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf

Jeannette Wing - A definition
• "The thought processes involved in 

formulating problems and their solutions, so 
that the solutions are represented in a form 
that can be effectively implemented by an 
information processing agent". 

Computational Thinking?

https://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf
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https://www.sciencedirect.com/science/article/pii/S0360131522000021?via=ihub#bbib11

Presentation of a concrete framework 
including  
• concepts (e.g. loop, variable),  
• practices (e.g. debugging, iteration)  
• perspectives (e.g. expression, 

questioning). 

Computational Thinking?
M. Resnick - An observation

https://www.sciencedirect.com/science/article/pii/S0360131522000021?via=ihub#bbib11
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General classification of elements : 
• Mental processes (mental strategies useful 

for solving problems) 
• Methods (operational approaches widely 

used by computer scientists) 
• Practices (typically used in the 

implementation of solutions based on 
computing machines)  

• Cross-cutting skills (general ways of seeing 
and operating in the world)

https://ioinformatics.org/journal/v14_2020_113_132.pdf

Computational Thinking?
Micheal Lodi - An Implementation

https://ioinformatics.org/journal/v14_2020_113_132.pdf
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Lodi Barefoot Resnick + Brennan
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CT's components



Tivka & Tambouris 2021.pdfShute et al 2017jrc104188_computhinkreport

🤯
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Problem - Situation 

Algorithm Agent

Defining a computational problem 



Identify CT
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13CT in Practice - Unplugged
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CT in Practice - Unplugged



15CT in Practice - Unplugged
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Experimental setting of the CAT 

CT in Practice - Unplugged



17CT in Practice - Unplugged (by team)
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19CT in Practice - Unplugged

In The CT-cube: A framework for the design and the assessment of computational thinking activities
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L’éducation numérique :  
programme scolaire Suisse romande



Curriculum





Trend of CT 24



Why CT ? 25

Teaching computational thinking, is to teach  
them how to think like an economist, a 

physicist, an artist, and to understand how 
to use computation to solve their problems, 

to create, and to discover new questions 
that can fruitfully be explored. 

• Hemmendinger, David. "A plea for modesty." Acm Inroads 1.2 (2010): 4-7. https://dl.acm.org/doi/abs/10.1145/1805724.1805725

https://dl.acm.org/doi/abs/10.1145/1805724.1805725


Installer Thymio :https://dgxy.link/CS411 26

https://dgxy.link/CS411


DISCOVER THYMIO THE ROBOT 



• A robot for educational purposes


• Designed in Switzerland 


• Learn programming as well as how to approach 

the scientific process


• Morphologically neutral, non-gendered


• Better understanding of technological objects 

surrounding us 

• Always a great interest from students...and 

teachers!!

DISCOVER THYMIO THE ROBOT 



Thymio green Thymio red Thymio yellow Thymio magenta

The follower The fearful The curious The obedient 

PRE-PROGRAMMED BEHAVIORS



Motorised 
wheels

Loudspeaker

39 LEDs

The actuators

THE COMPONENTS



Ground sensors 

Proximity 
sensors

Microphone

Accelerometer Capacitive 
touch 

buttons

Temperature 
sensor

The sensors

THE COMPONENTS



THE BUZZER… 



The buzzer

Turns Thymio into a Buzzer



Turns Thymio into a Buzzer







Events/Sensors Programm/Processor Actions/Actuators

VPL3 : INTRODUCTION
A VISUAL PROGRAMMING LANGUAGE



VPL3 : INTRODUCTION
A VISUAL PROGRAMMING LANGUAGE





The six phases of the Creative Computationnal Problem Solving Model (Chevalier & Giang et al., 2020).

ORCHESTRATION 
3- … formulate them for the 

robot's behaviour 2- Suggest possible solutions ...

4- Programming the robot 

5- Evaluating the resultExit the task 

1- Understanding the task 

Task

Explain and compare proposals   

Explain and conclude on the knowledge involved 



ORCHESTRATION 

• Unplugged /plugged 

• Representations 
(explain, draw, write) 

• Explicitation to the pair, 
to the teacher, to the 
group  

• Compare propositions 
and approachs  

@P.Dillenbourg_CS411



Encouraging interaction 
Teacher guidance and feedback

Gamification Real-life situations

Project launch 

Increase student motivation 

ORCHESTRATION 



Guidance :  
• Formulating the problem 

• Keep your hands behind your back 

• Question the pupils  

• Break down the task 

• Synchronous demonstration  

• Provide external resources 

• Tutoring between students

ORCHESTRATION 
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