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=L Agenda

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

» 9:00 Pause

= 9:15 Teaching computational Thinking
= Approach
= Orchestration




=L Qur path

= Primary school teacher
= Teacher trainers
= Edunum project coordination

= MSc in Computer Science

= Ph.D student at EPFL - ETH Joint
Doctoral Program in Learning Sciences




Define CT




** Computational Thinking?

Saymour Papert - A statement

» The first to use the expression
"computational thinking» in Mindstorm

* Inspired by Piaget's Constructivism
theories, developed Constructionism

* Developed Logo




** Computational Thinking?

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

- Computational Thinking?

M. Resnick - An observation

Presentation of a concrete framework
including

» concepts (e.g. loop, variable),
« practices (e.g. debugging, iteration)

» perspectives (e.g. expression,
questioning).



https://www.sciencedirect.com/science/article/pii/S0360131522000021?via=ihub#bbib11
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- Computational Thinking?

Micheal Lodi - An Implementation

General classification of elements :
* Mental processes (mental strategies useful
for solving problems)

P E * 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
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7. Defining a computational problem
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Problem - Situation
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CT in Practice - Unplugged
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=L CT in Practice - Unplugged
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Experimental setting of the CAT



7. CT in Practice - Unplugged (by team)
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. CT in Practice - Unplugged

lﬁi
.»D'
ool %
|(l

/\ )
@) schema 6 Algorithm

1 ' by painr

le} Schowa O Algorthe

S Columm by coluxn

L g@@.q -E[;-
mhgaoq uL:LlM

1] Scheme 5 Algorithm (o) Schema ¢ Algoritam

2 ke L A0 Fearr Losnllt In ran

(1) Schema © Algocthm
G Twe L, twe couples,

BiA P at- by it

P
@%

|4) Scehomo 6 0 zorthm
& T pclnmans mow hy
rom. cm e il rowe iy

rom

1o Schema © Algesithm
T Two L two Losplat i

Wig A2 Algorith=s tha have heen clserved & beant once far sc=ema b

o0
o0
000000
oJerexy X I

oF
Of _

. In The CT-cube: A framework for the design and the assessment of computational thinking activities

19



O
=
7
0
O
=
ﬁ
O
S
®
=
=
”

Processus
mentaux

Compétences

Méthode
transversales

RN Concept Approche Perspectives Pratique Concept

o)
o

Barefoot Resnick + Brennan



L’éducation numérique :
programme scolaire Suisse romande

o Medias et sodiete

Informatique et socidre
« Spécifidtés des sugports

.
& Mgorithwes ot programmat on
-
-

eLEna ys¢ Informztlor at donrées
o Choixapprepridd'un C Mazhings, systdmes réceaw
media et création” o & .
L ] v 0
S &

CULTURE ET
CITOYENNETE
NUMERIQUES

o Usages et soc éte

« tilsatior ges outis

« Rodherche dinformaticnsct
coutien duc 2porentictagas

o Créotondz contarws, communicaticn * Fuson des charmpe « Gl aaxopré dun
a1 ¢006rion® WA AL TRANANE A € LI C8 (Nl

Y USA GES COMMUENEYION C1 C00Dration »



urriculum

Education numeéricue
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MEDIAS

les mé&ddias désigrant mur suppart ou canal permetant ds
tranamettrs 2t d'Schanger des informations. | es médias sont
ftudigs quel que sot le farmat (fexte, image fixe ou en
reauvement, son, L) #tle suppndt de diffusion {fad o, presse,
affiche, 1Bl&isan, intemet, (). Siinternst & considérahlement
maoclifé les pratinues médistiques, les méd as taditannssy
ontouve leur pacs, explaitantles poss hilités novelss liges
32U numérique.

Adors que es medias ladilorne's consislaien ] pour I'essen-
el er la presse corile, la Lelevision. g radic. Ty pholugra phic,
ke cintrra cu encere Nallichage, Mavenemenl d' internel olles
connexiors 2 hauls dJdébils onl inlersilic e parlage
d'infarmators, notammeant an traves de nouves i madias,
tels que les réseauy sponiavy. Ces derniess chlenr nu
£argissent les pubics visés, ut 20 générant des interactons
nauvelles. Fr naticulier, de rouveacs cutils intégrart de
mu'tinles fonctinenalités permesttent la oréstion et la
publizatinon indwviduelgs de contanus, nadagss directemsnt
avec ure communzuté dutil sateurs.

l'axe M&ss supoose que "Eleve antuisT une somprénsns an
comparée des méd as trad finnnels et des nouveanx mad 35,
I' se familianszs aver la place de chaque média 3ux &cheles
indwiduelle, sociétz i, dcnnaminue, paitaue e cuturslls,

Leleve appréhende guss l'ersemble des médias comme
aularl de sources dlinformalicrs. Lo pluralile des scoroes
lavorise sa capacile a s'inlormer de manicre eoleirde, or
dislinguarl irlermalions verilices, inlormaliors olficiclles,
lausses informe lions, rumaeurs elmensonges, Blle e opréaare
ausst dinlerpedler, 2rgumenler ol déballre.

I'élave urilise 25 autls numériques de créstinon et as

remAnimztan Aa raznidra antarama eritinna ~rldztiua

SCIENCE INFORMATIQUE

|2 Seicace Informatie dtud 2 8 tratament automatisé de
l'infarmation.

Cod ae parlicipe 3 CEducation numdrigue en Lan L gue malicrs
dun apprenlissape disciplinare. Au lravers d'acliviles
dibrarchaécs puis branchées, 'elve esl amend au 1 de sa
spoarnile a découvrn les principgux conuepls gur sous-lendent
le Lailerment, la lrangmission el le slocrape 2uloma lisés de
l'irtlorrnalcre.

— Algonitirnes of ovograrnmalion s de k2 recelle de cuisine,
par exemooe, o nlgue suile diepdralions vo dlinstruclcns
jusguzux lngages de progamemalion.

— Inlnrrnalion 80 doncees: des males usoss dEerilurs Bl
c'urilisation de symbales, pac exemple, usqu'zu endags
nformatinue de données.

- Machines, systémes, résesux: de lidentification des
principales marties d’un ardingteur, mar sempe, jusqu'z |z
cEcauverte de Farch techis d'internst.

Ains, la Scvce Infovmmalgue s'inléresse 2ux compelenoes
permellanl d'organiser, ¢'expluiler ¢l de présenler des
dunrdes dans le bul de lacililer la résolulion de problémes
(persee inlormalique vu compulationeelic), Celive esl en

msure de decnne des preecssus. pos deles Tormaliser dans
urt largape inlormatigue. | repeéseele clfou medélise des
phénameénes natusls, techniques, snsauy ol das situstions
methématiques en mobilisant des stratégies simpes.,

Cans & champ infarmatiqie er samétd, une attention
particuligre est acenrdée A La neotectian des données, aux
nsnues ligs aux traces numéroues et aux limtes pnséss au
tra tement aurnmatisd de donnéss,
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zrr. Why CT ?

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

=PFLnstaller Thymio :https:/dgxy.link/CS411
Thymio Suite 2.4.0

Programmez et gérez vos robots avec 6 langages de
programmation, disponible dans dilférenls syslemeas
d'exploitation
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https://dgxy.link/CS411

DISCOVER THYMIO THE ROBOT




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!!



PRE-PROGRAMMED BEHAVIORS

Thymio green Thymio red Thymio yellow Thymio magenta

—

The follower The fearful The curious The obedient



THE COMPONENTS

The actuators
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THE COMPONENTS

The sensors [ Proximity ]

sensors
[MicrophoneJ /o o
U\
) °o° »
Accelerometer ] / Capacitive

’ v touch
O\ / buttons
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Temperature j

sensor
C Ground sensors
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Taek: Turns Thymio into a Buzzer
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Algorithm Turns Thymio into a Buzzer
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VPL3 : INTRODUCTION
A VISUAL PROGRAMMING LANGUAGE
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---------- o> VPL3 : INTRODUCTION

A VISUAL PROGRAMMING LANGUAGE
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ORCHESTRATION

-...f I hem for th
2- Suggest possible solutions ... 8 ormulate them for the

robot's behaviour

Task

Explain and compare proposals

1- Understanding the task 4- Programming the robot

Exit the task 5- Evaluating the result

Explain and conclude on the knowledge involved

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



ORCHESTRATION

learn.gains = ]‘(Iearn.activity)
+ Unplugged /plugged

* Representations
(explain, draw, write)

learn.gain

+ Explicitation to the pair,
to the teacher, to the
group

®

- Compare propositions
and approachs

2 4 A
- 2 > roy{aues
g .\ aF

—— learner’s activity

@P.Dillenbourg_CS411



ORCHESTRATION

v

il E]
CHNND,

Real-life situations Gamification

A

Project launch

Increase student motivation

Encouraging interaction
uraging | : Teacher guidance and feedback



ORCHESTRATION

Guidance:

* Formulating the problem

LE BUZZER

+ Keep your hands behind your back
« Question the pupils

 Break down the task

E
L
&
=
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« Synchronous demonstration

* Provide external resources

Tronsforme Thymic enburze: et utiice-le dons
un quiz avec tes proches! Programme Thymiopoar
qu'l sellume et 'oue une Nélodie dés qu'il regoit
une tase. Attentior! Tu dais trouver une sclution

« Tutoring between students gt g Lo
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