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Objectives

 Respond to a societal need
» Creation of resources for (fundamental) schools

* Resources that are understandable & usable by
K-6 teachers

» Resources that are freely available
* Resources that are in English, French & German
» Contribute to training of (future & current) teachers

* Develop a network of researchers, developers &
practitioners across borders
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Methods

 Collaboration

 Participatory Design

* lterative Design

* Review by experts, designers, practitioners
* Testing in classrooms
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Products

* Definition of Computational Thinking
 Competencies Framework

* Pedagogical Scenarios

* Pedagogical Materials

 Workshops, Seminars, Conferences
to create resources, to connect people,
to disseminate results
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Definition of

Computational
Thinking

N PN universiTaT UNIVERSITE » # LIEGE .l
Erasmus+ | L & wivensie g

EdMedia + Innovate Learning 2020 Online | 23/06/2020 twitter: @bobreuter



Definition of CT

La pensée informatique est I'ensemble des processus
! de pensée permettant de formuler des probléemes et
leurs solutions, de telle sorte que les solutions
puissent étre mises en ceuvre par une machine.
(Cuny, Snyder & Wing)

7
/

|
Wing (2009)

Brigitte DENIS. Présentation du projet PIAF - séminaire dissémination - Liege - 29/1/2020
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Definition of CT

La pensée informatique est un ensemble de
stratégies cognitives et métacognitives liées a la
modélisation de connaissances et de processus, a
I’abstraction, a |'algorithmique, a l'identification, a
la décomposition et a I'organisation de structures
complexes et de suites logiques.

Romero (2016)

Brigitte DENIS. Présentation du projet PIAF - séminaire dissémination - Liege - 29/1/2020
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Definition of CT

" C’est une facon d’aborder les problemes [...]

Quand nous avons un probleme a résoudre, nous pouvons
nous demander comment structurer nos actions pour obtenir
un résultat. Rien qu’avec cette démarche, nous abordons déja
la question algorithmique [...] On a de I'information et on va
partir de l'information pour aboutir a des actions.

[...] Comment organiser ces actions, comment trouver des

méthodes qui vont déboucher sur des organisations d’actions,

lesquelles vont nous permettre d’arriver a un résultat. Cela

s’applique a toutes sortes de domaines, en particulier dans la

Wolper (2015) programmation des‘ordinateur.s, on ’dgit décqmposer la
solution d’'un probléme en actions élémentaires.

Brigitte DENIS. Présentation du projet PIAF - séminaire dissémination - Liege - 29/1/2020
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Definition of CT

PLA -

- Erasmus+

_—"| La pensée informatique (computational thinking) est une facon
spécifique de résoudre des problemes qui s'appuie sur la capacité de

* décrire formellement (c'est-a-dire rigoureusement et précisément)
le probleme et de le décomposer en sous-problémes (qui sont plus
faciles a résoudre ou pour lesquels il existe des solutions connues)

* concevoir, pour chacun de ces sous-problemes, des solutions
modulaires et réutilisables qui sont décomposées en étapes
élémentaires

* vérifier les propriétés (exactitude, efficacité, etc.) d'une solution
candidate et de |'adapter.

Les activités peuvent impliquer ou non l'utilisation de supports
informatiques.

Brigitte DENIS. Présentation du projet PIAF - séminaire dissémination - Liege - 29/1/2020
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N\
./
\ Was ist CT ' icht?
\v as ist CT... und was ist es nicht~
p—
| Computational Thinking beinhaltet... Computational Thinking beinhaltet nicht...
O ... Probleme zu l6sen ... Mathematik zu betreiben
... Heuristiken / Algorithmen zu nutzen ... Computer zu nutzen (z.B. Office-Anwendungen)
... logisches Denken ... ZU wissen, wie man einen Computer nutzt
... wie ein Computer zu denken ... Technologien in der Lehre einzusetzen
... Online-Spiele zu spielen
~/ Es ist unklar, ob Computational Thinking folgendes beinhaltet...
@, ... Coding / Programmieren
\/
\/
W, Sands, P., Yadav, A. & Good, J. (2018). Computational Thinking in K-12: In-service Teacher Perceptions of Computational Thinking. In M. S. Khine (Hrsg.),
Foundations and Research Highlights (S. 151-164). Springer: Cham, Schweiz. (Eigene Ubersetzung)
A

Noeina Amjad, Yvonne Berkle, Lara Kataja, & Armin Weinberger

26.02.2020, Universitat des Saarlandes
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Competencies
Framework
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Competencies

1 Abstracting away / generalising

Name objects and (sequences of) actions. | H
Differentiate (i) objects and actions, (i) atomic and non-atomic actions
i | Foundational (5-8)

Identify the input parameters of a sequence of actions |

Describe the ouitcome of a sequence of actions |

Describe the ouitcome of a sequence of actions_|

Predict the outcome of a sequence of actions ]

Using objects whose value can change | +
Recognize existing objects and (sequences of) actions

that can be used to reach a similar goal

2 Compose / decompose a sequence of actions

2.1 Order a sequence of actions to reach a goal
2.2 Complete a sequence of actions to reach a simple goal Foundational (5-8)
2.3 Create a sequence of actions to reach a simple goal

2.4 Create a sequence of actions to reach a complex goal

2.5 Combine sequences of actions to reach a goal

| | |

3 Control a sequence of actions

3.1 Repeat a sequence of actions a given number of times |

3.2 Repeat a sequence of actions untila goal has been reached | I Foundational (5-8) ]

e s | + x a m e S
3.4 Create a sequence of actions which relies on complex conditions. | }I Advanced (9-12) I

4 Evaluate objects or sequences of actions

7 commre oo serirgtosprnasmen | - [ramimme | I I I u st ratl o n s

4.2 Compare two sequences of actions according to a given criterion |

;| 4.3 Improve a sequence of actions according to a given criterion |

5 Translate between representations

5.1 Represent objects or sequences of actions In various formal representations | ¢ . .
5. Translate objects or sequence of actions from an informal — -
another representation (formal or not) and vice versa H
6 Build a sequence of actions iteratively
- 6.1 Test a sequence of actions with respect to a given goal | : S

H Foundational
1 6.2 Check and correct a sequence of actions with respect to agiven goal | }

-H 6.3 Extend or modify a sequence of actions to reach a new goal |:}| Advanced (9-12) | - E ra SI I lu S I

Fa QRN UNIVERSITAT UNIVERSITE # LIEGE  hni.lu
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Computational Thinking

1 Abstracting away / generalising

1.1 Name objects and (sequences of) actions

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

1.2 Differentiate (i) objects and actions, (ii) atomic and non-atomic actions

1.3 Identify the input parameters of a sequence of actions

1.4 Describe the outcome of a sequence of actions

1.5 Describe the outcome of a sequence of actions

LR R R R R R R R R R R R R R R R R R R R R R R R R R

1.6 Predict the outcome of a sequence of actions

1.7 Using objects whose value can change

Recognize existing objects and (sequences of) actions
that can be used to reach a similar goal

svnnnflunnnnnfonnnguan,  soguussnfosnnuunnnbonnnnuun,

*Assssssssnsnnnnnnnnyt

2 Compose / decompose a sequence of actions

2.1 Order a sequence of actions to reach a goal

~ | Foundational (5-8)

'Q-u-u-u-u-u-u

Advanced (9-12)

R R R R R R R R R R R R R R R R R R R R L L N

2.2 Complete a sequence of actions to reach a simple goal

Foundational (5-8)

2.3 Create a sequence of actions to reach a simple goal

I8y JeeNssnnninnnnnnnw,

LR R R T R T
AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I




2 Compose / decompose a sequence of actions

2.1 Order a sequence of actions to reach a goal

LR R R R R R R R R R R R R R R R R R L L

2.2 Complete a sequence of actions to reach a simple goal

Foundational (5-8)

2.3 Create a sequence of actions to reach a simple goal

LA
.

2.4 Create a sequence of actions to reach a complex goal

CEERE CERINEY L CEE R R N

2.5 Combine sequences of actions to reach a goal

2.6 Decompose goals into simpler subgoals

ML L L T T

3 Control a sequence of actions

Advanced (9-12)

P

4 Evaluate objects or sequences of actions

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

=+ 3.1 Repeat a sequence of actions a given number of times

=4 3.2 Repeat a sequence of actions until a goal has been reached Foundational (5-8)
= 3.3 Create a sequence of actions which relies on simple conditions

-+ 3.4 Create a sequence of actions which relies on complex conditions } Advanced (9-12)

4.1 Compare two objects according to a given criterion

Foundational (5-8)

LR R R R g

snndunn,  sudsun,

4.2 Compare two sequences of actions according to a given criterion

| Advanced (9-12) |




3 Control a sequence of actions

= 3.1 Repeat a sequence of actions a given number of times

Foundational (5-8)

== 3.2 Repeat a sequence of actions until a goal has been reached

=i+ 3.3 Create a sequence of actions which relies on simple conditions

=i 3.4 Create a sequence of actions which relies on complex conditions D— Advanced (9-12)

=+ 4.1 Compare two objects according to a given criterion } Foundational (5-8)
=] 4.2 Compare two sequences of actions according to a given criterion | :

. . Advanced (9-12)
~={ 4.3 Improve a sequence of actions according to a given criterion

AR R R R

5 Translate between representations

AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

5.1 Represent objects or sequences of actions in various formal representations

Foundational (¢

Translate objects or sequence of actions from an informal representation to
another representation (formal or not) and vice versa

ssssfuennnngnnw,

'l----------a---ll-------------lll---------l---all---------ll--all----------a---ll----'

5.3 Translate objects or sequences of actions between formal representations | : Advanced (9-12)

en --.

6 Build a sequence of actions iteratively



4 Evaluate objects or se

quences of actions

"

R R R R R R R R R R R R R R R R R R R R R R R R

i

4.1 Compare two objects according to a given criterion

Foundational (5-8)

EE, Luwm

4.2 Compare two sequences of actions according to a given criterion

S

4.3 Improve a sequence of actions according to a given criterion

5 Translate between representations

-
L}

5.1 Represent objects or sequences of actions in various formal representations

Translate objects or sequence of actions from an informal representation to

another representation (formal or not) and vice versa

Advanced (9-12)
Foundational (!

evunn, eusssuuassnnguan

5.3 Translate objects or sequences of actions between formal representations | :

Advanced (9-12)

6 Build a sequence of actions iteratively

6.1 Test a sequence of actions with respect to a given goal

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

6.2 Check and correct a sequence of actions with respect to a given goal

Foundational (5-8)

susBunnnfnun,

.
-

‘prsssnnnns

e"nmun,
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Competencies Framework

PIAF.'. développ erlla P.ensee PIAF : développer la Pensée Informatique et
Informatique et Algorithmique dans Algorithmique dans ’enseignement

I'enseignement Fondamental Fondamental

Referential of competencies

Referential of competencies
Annex 2 : glossary

Appendix 1: Description and examples
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Pedagogical
Scenarios for

Computational
Thinking
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Pedagogical Scenarios

Création de scénarios d'apprentissage

CFiche synthétique + scénario détaillé)

(g

Evaluation

Activités + critéres

| Branchées
\_ Y,

=
>
-
‘&’
-

Compétences

Expérimentation en classe / \

Activité :
d'apprentissage — Evaluation

Brigitte DENIS. Présentation du projet PIAF - séminaire dissémination - Liege - 29/1/2020
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More to come...

 Definition of Computational Thinking
 Competencies Framework

* Pedagogical Scenarios
 Pedagogical Materials

 Workshops, Seminars, Conferences
to create resources, to connect people,
to disseminate results

*** * *** OOk UNIVERSITAT UNIVERSITE
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Pedagogical Materials

Création de ressources didactiques

Utilisées dans les scénarios développés

Supportant la formation des formateurs (ex. méthodologie, exercices,
évaluation, etc.)

Support a une approche réflexive (ex. carnet de route, grille d'auto-évaluation
des processus mis en ceuvre et des productions, etc.)

Brigitte DENIS. Présentation du projet PIAF - séminaire dissémination - Liege - 29/1/2020
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Conclusions, so far...

» Responding to societal needs for digital
skills development

* A complementary project to existing ones

» Synergies & collaborations to be
extended
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Thank you very
much for your
attention!

UNIVERSITE
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