(Ifompcutattlonal
SCIé"ﬁnée SSSSS i S‘“;‘Eompyte'f
compu ationalthink problems=
th I n kl ng W o e - Scientits

computing i

COMPUTATIONAIHINKING
FORBEVERYONE

MODELINGOREVERYONE

Barbara Sabitzer

Linz Schoadf Educationg Departmentof STEM EducationCOOL Lab
Johannes Kepler Universitat Linz, AUSTRIA
barbara.sabitzer@jku.at



mailto:barbara.sabitzer@jku.at

Why?

AAustrian Curricula
A Secondary school curriculum
AG. I aA 0 5A3A 0 kednpusatodatrhinkingPly ¢ Ay Of
A Primary school curriculum
A Capacity ofibstractionby usingdiagramsor symbols
A Basic cognitive processes like comparsagting, classifiction,
abstraction, generalizatioretc. [2].
A CT and modeling involve these thinking processes!

Alnternational Research
A Informatics didactics! LILIN2 F OK aa2 RSt a TFAN
A Modeling determines way of thinking in problem solving
A Modeling=a Y2 0 KSNJ 12y 3dzS ®& Fod8\NRof SY
A Neurodidactics
A Modeling effective learning strategy (concept maps [4])

APersonal Teaching Experiences
A Computer science
A Foreign languages
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TextComprehensio& Production

Hotel

make reservation

o check in guest
Receptionist

Guest

check out guest
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Overview

AWhat?
ACT = Problersolvingmethodology
AModeling = Brairsupportinglearningstrategy

AHow?

ACT & Modeling ipractice

A Sampleprojects& Activities

AExperience& Results
data umans+ LOmputer
SCIEﬂCQﬂﬁ%&%@&SOmkpyter

MNEE e e
thinking ===

computlng ::::
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What?

. AComputationalThinking=
| Aa t NP &dviSggrocesss wp 6

Aa wtedgeof computer scienceconceptsto solvea
problem in any domaina[6]

AdwX8 UKS 3JF2Ff 2F O2YLizlil
LIN2POf SYaé oT86
AModeling =

ABuilding modelsabstract descriptiorof a real or
planned system [8],

Areducedandsimplified representationof real world,
containing onlhessentialinformation or elements

JOHANNES KEPLER
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COMPUTATIONAIHINKING

PROBLEMBOLVING




CT = Probler®olvingProcess

Thatincludes(but is not limitedto)

AFormulatingproblemsin awaythat enablesusto usea
computerandother toolsto help solvethem

A Logicallyorganizingand analyzingdata

ARepresentingdatathroughabstractionssuchasmodelsand
simulations

A Automatingsolutionsthroughalgorithmic thinking (aseries
of orderedsteps

Aldentifying, analyzing andimplementing possiblesolutions
with the goalof achievinghe mostefficientandeffective
combinationof stepsandresources

A Generalizingandtransferringthis problem-solvingprocess
to awide varietyof problems[5]
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4 Stageof CT

ADecomposition
break down a problem into subproblems

APattern recognition |
notice similarities, differences, properties, or trend

INn data

APattern generalization
extract unnecessary details and generalize those
that are necessary in order to define a concept or
iIdea In general terms

AAlgorithm_ design X ,
OodzAt R | NBLISIFOGlFot SX ad
particularproblem|[9]

Barbara Sabitzer Computational Thinking & Modeling for Everyone 8



MODELIN®@T SCHOOL

1. FOSTERINGOMPUTATIONAIHINKING
2. BRAINBASELEARNINGTRATEGKFORDIFFERENSUBJECTS




Computationall hinking

Problem: Arriving at school in time

ADecomposition: subproblems
ALeave
A Check time
A Decide
A Go pyfoot or bus)
A Arrive

APatternrecognition
A Always the same

APattern generalization 2u FuB gehen
A Essential + general elements

AAlgorithm design |
AStep-by-Step solution [ In der Schule ] [Arrlveat }

ankommen destination

Ist es vor
7.00 Uhr?

Ja Nein

Den Bus nehmen
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Modelingsupports

AProblem solving
A Analyzing problems
A Breaking down in smaller problems
A Finding solutions for small problems
A Combining parts to complete solution

AText comprehension & production
A Recognizing and extracting essential information
A Summarizing texts
A" yYRSNEGIFYRAY3 GKS daoA3 LA OGO dzN
A Creative writing and storytelling
AKnowledge acquisition & representation
A Structuring
A Categorizing
A Abstraction
A Generalization
A Visualization

AEtc.
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Modeling = Learningtrategy

AModelingin general
A Concept maps and othetisualizationtechniques
-> Supports the learning process in the human brain [10]

A Benefit ofpriming effect¢ implicit memory effect:
an appropriate unconscious stimulus influences (positively) the memorizir
of the following input

A Advanced organizergbrain needs structure!)
-> Especially effective for children with learning difficulties [4]

AModeling withdiagramsfrom computer science

A Same benefitg§ more possibilities
A Numerous diagram types
A More different learning purposes and situations

A Teachingcomputational thinking & digital literacy
-> demanded in curriculum & as2a&entury skills
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How?
CT & MObDELINGN PRACTICE




ConnectingCTto Everydayife

ExampleActivitiesof Primary School

: ° AOrganizingsearchingsortingpictures& objects
o E Searching& Sorting

‘ ATraﬁ|CS|gns& secretlanguages
' E Encoding & Encryption

AFindinggenericterms & similarities
E Abstraction& Generalization

ADescribinghe way & step-by-stepinstructions
E Algorithms& Modeling
[11]
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Erforderlich: etwa 3,50 m Stoff, 9o cm breit; Programming:

0,80 m Stoff, go cm breit fir Garnitur Declarationof

You'll need about 3,50 m fabric (go cm wide); variables

0,80 m fabric (9o cm wide) for trimming

W

Modeling

| Vorderteil o mempar UM

_Farbe/Colour SSS

”’tur 4’”“{ ZUSCh”e’de” T”mm'”gr c”“ft'mes"
3 Amelaufschlag  sleevecuffs
4 Linke vord. Rockbahn Ief't front sklrt panel
__Faltente:l zum Rock pleat‘s piece

Rechte vordere Rockbahn right front sklrt panel

zum Rock Inner lining of the skirt

" Ruckwidrtige Rockbahn  Back skirt panel

no line Gurtel, 95 cm lang, 3 cm breit Belt, 95 cm long, 3 cm wide

http://neudbauer.blogspot.co.at/2011/04/freebieintage pattern-from-our-april.html, adapted



http://neu4bauer.blogspot.co.at/2011/04/freebie-vintage-pattern-from-our-april.html
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Abndbher, Seiten- und Schulterndhte schliefSen.
Rechten Vorderteil bei den Knopfléchern ver-
stirzen. Armel in den sagdananaltas
Aufschlages fassery.
den fir sich versdube
Die beiden vorderen
~ Faltenteil verbinden.
den Knopfléchern, linke Bahn am Knopjramna
verstirzen. Falten einheften und die rechte
Rockbahn schmalkantig aufsteppen. Abndher
und Seitenndhte schliefSen. Rock an die Taille
néhen. Der linke Vorderteil wird nur bis zum Knopfrand der
linken Vorderbahn angendht. Der [ose hangende Teil wird
innen mit einem Druckk irtel doppeln, mit

Knopfschluss v :
Pf Algorithms
Close s, side and over the right

front part at the buttonholes. Sew the sleeves into dou-
bled fabric of the cuffs. Double the collar and sew into the
serged neckline. Turn over both the front skirt pieces at
the buttonholes as well as the left skirt piece. Crimp all
the pleats into place and place the right skirt piece on the
pleat's piece allowing only a very narrow lap.

Close darts and side seams. Sew the skirt onto waistline.
The left front part is only sewn til the button ridge of the
left front panel. The loose part is fastened with a press-
stud in the inner part of the dress. Double belt and close
the belt with a press-stud too.

Modeling

Encoding

A pattern by neusbauer.blogspot.com %ﬁ?
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Designingk Modeling a Shirt
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Research Focus: Modeling

1. Howandwhere can weintroduce modelingin
primary and secondary education?

2. Whichmodeling techniques are usef@and
practicable for teachers and studemsthout
Informatics backgroun@

3. Which dimensions and aspects of the modeling
process are or shall b@art of general educatiofd

4. Is it possible tamprove general learning
competenciedike abstraction, problem solving, text
comprehension etc. by a frequent and varied use of
modeling in primary and secondary education?
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Modelingacrosghe Subjects;

ProjectsOverview
Project Students (School)
InformaticsSummer Lab (2014) 77 (6-17yeary
Informatics- A Child'sPlay?! 150 (primary,
(Sparkling Science, 202018) secondary)
Modeling in English language teaching 141 (ower
(Diploma thesis, 2015) secondary
Game design in English as foreign langu 19 (igher
(Case study, 2016) secondary
Modeling atschool 57 (secondary

(EUprojectapplication pilot phase 2018)
Participants(total) 444




CONTEX?

WHICHMODELSN WHICH

. .
-
JOHANNES KEPLER
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ActivityDiagrams

- Barbara Sabitzer

To oo Too T I

Instructions
Activities
Decisions
Stories
Rules

start

@® finish

:] activity

<> question or decision pre
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