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Why?

ÅAustrian Curricula
ÅSecondary school curriculum 

Åά.ŀǎƛŎ 5ƛƎƛǘŀƭ 9ŘǳŎŀǘƛƻƴέ ƛƴŎƭΦ computational thinking[1]
ÅPrimary school curriculum

ÅCapacity of abstractionby using diagramsor symbols
ÅBasic cognitive processes like comparing, sorting, classification, 

abstraction, generalization etc. [2].
ÅCT and modeling involve these thinking processes!

ÅInternational Research
ÅInformatics didactics -!ǇǇǊƻŀŎƘ αaƻŘŜƭǎ ŦƛǊǎǘά ƛƴ /{ ŜŘǳŎŀǘƛƻƴ

ÅModeling determines way of thinking in problem solving
ÅModeling= αƳƻǘƘŜǊ ǘƻƴƎǳŜ ƻŦ ǇǊƻōƭŜƳ ǎƻƭǾƛƴƎά ώоϐ 

ÅNeurodidactics
ÅModeling effective learning strategy (concept maps [4])

ÅPersonal Teaching Experiences 
ÅComputer science
ÅForeign languages

Barbara Sabitzer Computational Thinking & Modeling for Everyone 2



Text Comprehension& Production
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Overview

ÅWhat?
ÅCT = Problem solvingmethodology

ÅModeling = Brain-supportinglearningstrategy

ÅHow? 
ÅCT & Modeling in practice

ÅSample projects& Activities

ÅExperiences& Results

ÅConclusion& Outlook
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What?

ÅComputational Thinking=

ÅαtǊƻōƭŜƳ solvingprocessά ώрϐ 

ÅαώΦΦϐ the useof computerscienceconceptsto solvea 
problem in anydomainά [6]

ÅάώΧϐ ǘƘŜ Ǝƻŀƭ ƻŦ ŎƻƳǇǳǘŀǘƛƻƴŀƭ ǘƘƛƴƪƛƴƎ ƛǎ ǘƻ ǎƻƭǾŜ 
ǇǊƻōƭŜƳǎέ ώтϐ

ÅModeling = 
ÅBuilding models,abstract description of a real or 

planned system [8], 

Åreducedand simplified representationof real world, 
containing only essentialinformation or elements
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COMPUTATIONALTHINKING

PROBLEMSOLVING



CT = Problem-SolvingProcess

Thatincludes(but isnot limited to)
ÅFormulatingproblemsin a waythat enablesusto usea 

computerand other tools to helpsolvethem
ÅLogicallyorganizingandanalyzingdata
ÅRepresentingdatathroughabstractionssuch asmodelsand

simulations
ÅAutomatingsolutionsthroughalgorithmicthinking (a series

of orderedsteps)
ÅIdentifying, analyzing, and implementingpossiblesolutions

with the goalof achievingthe mostefficientandeffective
combinationof stepsandresources
ÅGeneralizingand transferring this problem-solvingprocess

to a widevarietyof problems[5] 
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4 Stages of CT

ÅDecomposition
break down a problem into subproblems

ÅPattern recognition
notice similarities, differences, properties, or trends 
in data

ÅPattern generalization
extract unnecessary details and generalize those 
that are necessary in order to define a concept or 
idea in general terms

ÅAlgorithm design
ōǳƛƭŘ ŀ ǊŜǇŜŀǘŀōƭŜΣ ǎǘŜǇπōȅπǎǘŜǇ ǇǊƻŎŜǎǎ ǘƻ ǎƻƭǾŜ ŀ 
particularproblem[9]
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MODELINGATSCHOOL

1. FOSTERINGCOMPUTATIONALTHINKING

2. BRAIN-BASEDLEARNINGSTRATEGYFORDIFFERENTSUBJECTS



Computational Thinking

Problem: Arriving at school in time

ÅDecomposition: subproblems
ÅLeave
ÅCheck time
ÅDecide
ÅGo (by foot or bus)
ÅArrive

ÅPattern recognition
ÅAlways the same 

ÅPattern generalization
ÅEssential + general elements

ÅAlgorithm design
ÅStep-by-step solution
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Modeling supports

ÅProblem solving 
ÅAnalyzing problems
ÅBreaking down in smaller problems 
ÅFinding solutions for small problems
ÅCombining parts to complete solution 

ÅText comprehension & production
ÅRecognizing and extracting essential information 
ÅSummarizing texts 
Å¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ άōƛƎ ǇƛŎǘǳǊŜέ ŀƴŘ ǊŜƭŀǘƛƻƴǎƘƛǇǎ 
ÅCreative writing and storytelling  

ÅKnowledge acquisition & representation 
ÅStructuring
ÅCategorizing
ÅAbstraction
ÅGeneralization
ÅVisualization 

ÅEtc.
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Modeling = Learning Strategy

ÅModeling in general
ÅConcept maps and other visualizationtechniques 

-> Supports the learning process in the human brain [10]

ÅBenefit of priming effect ςimplicit memory effect:
an appropriate unconscious stimulus influences (positively) the memorizing 

of the following input

ÅAdvanced organizers (brain needs structure!)

-> Especially effective for children with learning difficulties [4]

ÅModeling with diagrams from computer science
ÅSame benefits ςmore possibilities
ÅNumerous diagram types

ÅMore different learning purposes and situations

ÅTeaching computational thinking & digital literacy

-> demanded in curriculum & as 21st century skills
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HOW?

CT & MODELINGIN PRACTICE



ConnectingCTto EverydayLife
Example: Activitiesof Primary School

Barbara Sabitzer

[11] 
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ÅOrganizing, searching, sortingpictures& objects

ÅTraffic signs& secretlanguages

ÅFindinggenericterms& similarities

ÅDescribingthe way& step-by-stepinstructions

ĔSearching& Sorting

ĔEncoding & Encryption

ĔAbstraction& Generalization

ĔAlgorithms& Modeling
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Fashion & Coding
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http://neu4bauer.blogspot.co.at/2011/04/freebie-vintage-pattern-from-our-april.html, adapted

Programming:
Declarationof
variables

Encoding 

Modeling

http://neu4bauer.blogspot.co.at/2011/04/freebie-vintage-pattern-from-our-april.html
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Algorithms

Algorithms
Sequencing

Modeling
Encoding

Sewingpatterns
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Designing& Modeling a Shirt
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Research Focus: Modeling
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1. Howand where can we introduce modeling in 
primary and secondary education? 

2. Which modeling techniques are useful and 
practicable for teachers and students without 
informatics background?

3. Which dimensions and aspects of the modeling 
process are or shall be part of general education?

4. Is it possible to improve general learning 
competencies like abstraction, problem solving, text 
comprehension etc. by a frequent and varied use of 
modeling in primary and secondary education?  
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Modeling acrossthe Subjectsς
Projects Overview

Project Students (School)

InformaticsSummer Lab (2014) 77 (6 - 17 years)

Informatics- A Child'sPlay?! 
(Sparkling Science, 2014-2018) 

150 (primary, 
secondary)

Modeling in English language teaching 
(Diploma thesis, 2015)

141 (lower
secondary)

Game design in English as foreign language 
(Case study, 2016)

19 (higher
secondary)

Modeling at school
(EU projectapplication, pilot phase, 2018) 

57 (secondary)

Participants(total) 444 
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WHICHMODELSIN WHICH

CONTEXT?
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ActivityDiagrams
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start

finish

activity

question or decision

Å Instructions
Å Activities
Å Decisions
Å Stories 
Å Rules 


