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Introduction



Educating Talents
Erasmus+ Project: Cooperation of 6 countries

Objectives: we want to empower teachers to prevent learners from becoming 
bored, underperforming or even dropping out of school.
These strategies will give talented learners the opportunity to reach their 
potential, and become capable of creativity and innovation for the greater 
benefit of Europe I

Activities:
• TLAs
• Create a community of practice around this theme.
• Interactive eHandbook containing
• Strategies for identifying talented students
• Strategies to improve awareness among educators that talented learners 

have special needs that must be taken into account.
• Dissemination



Motivation Through Individualization
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Motivation Through Individualization
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Personalized Learning: Motivation Through Individualization emphasizes the importance of personalized learning plans 
for students. These plans take into account a student's learning preferences, strengths, weaknesses, and goals. (Hattie, 
J., & Donoghue, G. M. (2016). Learning strategies: A synthesis and conceptual model. npj Science of Learning, 1(1), 16013.)

Autonomy and Choice: Providing students with choices in their learning process is a fundamental aspect of 
individualization. When students have a say in what and how they learn, they are more likely to be motivated. (Deci, E. L., 
Vallerand, R. J., Pelletier, L. G., & Ryan, R. M. (1991). Motivation and education: The self-determination perspective. Educational psychologist, 26(3-4), 325-346.)

Interest-Based Learning: Tailoring instruction to match a student's interests can significantly enhance motivation. When 
students are studying topics they are passionate about, they are more likely to be engaged and motivated. (Hidi, S., & 
Renninger, K. A. (2006). The four-phase model of interest development. Educational psychologist, 41(2), 111-127.)

Competency-Based Progression: Individualization often involves allowing students to progress at their own pace, 
advancing to the next level of difficulty when they have mastered the current material. This approach helps maintain 
motivation by preventing students from becoming bored or overwhelmed. (Kulik, J. A., & Kulik, C. C. (1991). Effectiveness of computer-
based instruction: An updated analysis. Computers in human behavior, 7(1-2), 75-94.)
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Motivation Through Individualization
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Feedback and Reflection: Providing timely and constructive feedback to students helps them track their progress and 
make necessary adjustments. Reflective practices are essential for students to understand their learning journey and 
stay motivated. (Black, P., & Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education, 5(1), 7-74.)

Technology and Personalization: Technology plays a crucial role in enabling individualization through adaptive learning 
platforms, personalized content recommendations, and data-driven insights into student performance. (Means, B., Toyama, 
Y., Murphy, R., & Baki, M. (2013). The effectiveness of online and blended learning: A meta-analysis of the empirical literature. Teachers College Record, 115(3), 1-
47.)

Teacher Facilitation: Educators serve as facilitators and guides in the individualization process. They help students set 
goals, monitor progress, and adjust their learning strategies accordingly. (Tomlinson, C. A., & Allan, S. D. (2000). Leadership for 
differentiating schools & classrooms. ASCD.)

Intrinsic Motivation: One of the ultimate goals of individualization is to cultivate intrinsic motivation, where students are
driven by their own curiosity and passion for learning rather than external rewards or pressures. (Ryan, R. M., & Deci, E. L. 
(2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. American psychologist, 55(1), 68-78.)

Barbara Sabitzer & Eva Schmidthaler



COOL IT

COOPERATIVE OPEN LEARNING & COMPUTATIONAL
THINKING FOR EVERYONE &
LEARNING THROUGH INDIVIDUALIZATION

INNOVATIVE PROBLEM SOLVING
Barbara Sabitzer
STEM Education & COOL Lab - Johannes Kepler University Linz
https://www.jku.at/schule/cool-lab/ https://www.cool-lab.net/ 
barbara.sabitzer@jku.at

https://www.jku.at/schule/cool-lab/
https://www.cool-lab.net/


COOL IT Framework & Definitions
DICA 
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Definitions
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• COoperative & Cross-curricular Open Learning
• COmputer Science-supported Open Learning
• “cool” and interesting, motivating, game-based, useful … (Sabitzer, 2014)

COOL

• Instructional Technology & Tools
• Informatics Teaching & Training
• Innovative Teaching & Thinking … 

IT

• Analyzing & Solving Problems
• Pattern Recognition & Abstraction
• Generalization & Algorithmic Thinking …

Computational Thinking (CT)



2in1: A different View on Teaching & Learning

• Interdisciplinary 2in1 approach 
to Computer Science Education 
• Interweaving CS with 

any other subject
• Aiming at 

„killing 2 birds with 1 stroke“
• To acquire competencies of 2 

subjects at the same time
• Following individual, personal & 

diverse pathways 
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Course Organization
• Individual Roles according to competencies & talents

• Professionals = Peer tutors, peer teachers 

• Amateurs = sometimes peer tutors
• Beginners

• Individual Lesson structure in each unit (90 – 120 min.)
1. Question phase (ca. 10 min) in groups with 1 peer tutor 

consider previous knowledge, recall = re-storage

2. Discovery phase (10-20 min) in groups with 1 peer tutor  
Pattern recognition, learning rhythm (memory consolidation)

3. Laboratory (Pair-Programming)
Practice makes perfect, recall = re-storage

• (lecture max. 20 minutes only if and where necessary, not necessarily by the teacher) 
• 1 & 2 sometimes are swapped or are mixed up
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Individual Tasks & Methods
• Reading exercises for discovery learning

• Reading corner (complete sample solution, correct program code, and guiding questions),
• Puzzles (text, program code, audio) 
• Step-by-step tutorials and exercises
• Short tasks including a sample solution 

• Competence-oriented tasks for cooperative learning
• Mini exercises for concrete competencies
• Sample Solutions
• Peer tutoring

• Tasks for independent practice / Project- & Problem-based Tasks
• Short complete programs, topics of everyday life

• Parts of a complex semester topic / project / problem
TLA Individualization - COOL IT 14Barbara Sabitzer & Eva Schmidthaler



What does 
Individuality and 
Cooperation mean 
in your own 
countries?
What methodologies 
do you use in your 
teaching/school?
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Discovery Learning – Pattern Recognition

• Tutorials
• Demonstrations
• (interactive) Videos about 5-7 min.
• Step-by-Step Tasks & Solutions
• Worked Examples
• Best Practice & Sample Solutions
• Tasks + Solution side by side
• Accompanying questions & hints – what shall be discovered?
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Pattern Recognition
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1. Step-by-Step: Eindimensionale Arrays
Das Programm soll überprüfen, ob in einem Supermarkt ein spezielles Lebensmittel noch
lagernd ist. Dazu benötigt man zuerst ein Objekt der Klasse Scanner, um das Lebensmittel
einlesen zu können:
public class Arrays {

static Scanner sc = new Scanner(System.in);

Als nächstes wird in der main – Methode ein String[] supermarkt erstellt und mit
einigen Lebensmitteln (Strings) befüllt. Außerdem erstellt man eine String Variable, in der man
das eingelesene Lebensmittel speichert:

public static void main(String[] args) {

String[] supermarkt = new String[] {"Brot", "Nudeln", "Milch", "Kaffee", "Zucker"};

String lm = "";

Nun soll das Lebensmittel eingegeben werden:
System.out.println("Bitte Lebensmittel eingeben: ");

lm = sc.next();

Nun erstellt man eine Variable für die for-Schleife, damit man später noch darauf zugreifen
kann:

int i;
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Discovery Learning with Music

Find the Italian words for:
• Table
• Wood
• Tree
• Seed
• Fruit
• Flower
What else can you understand?
Describe what can you see in the video.
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Individuality & Diversity

• Bringing in and considering individual
• Preconditions & needs (diversity)
• Interests & Learning Contents (freedom of choice)
• Everyday life topics & aims
• Talents – Peer Teaching & Tutoring
• Roles – Learners, teachers, developers
• Learning methods, preferences, rhythm ...
• Tasks & Problems – Involving learners in task design
• Feedback & Assessment

• Freedom of Choice!
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Individualization with AI

• Personalized Learning
• Adaptive Learning Paths
• Scaffolding 

• Individual
• Roles
• Learning Contents
• (Interactive) Tasks
• Feedback
• Assessment
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A diverse classroom where students of various ethnicities and genders are using tablet devices.
Each tablet displays a unique learning module tailored to the student's learning style and pace.

Created by ChatGPT & DALL-E 3.



Individualized
Assessment
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Individual Feedback by claude.ai
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Cooperation
• Pair Programming
• Peer Learning
• Peer Tutoring
• Group Puzzle
• Educational Pyramid Scheme
• Talents-Exchange
• Learning by Teaching
• Buddy-Systeme
• Project-based Learning
• Problem-based Learning
• Questioning
• Interdisciplinary Learning
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Group Puzzle
1. Round: Expert groups – Elaborating Knowledge

2. Round: Mixed Groups – Exchanging Knowledge
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Educational Pyramid Scheme

Role Task Benefit

Multipliers
(teachers, students, researchers)

Mentors who are also active in the 
dissemination of modeling as a teaching 
and learning strategy. Contact persons for 
cooperation within the school as well as 
between school and university.

Training units/ ECTS credits, additional 
training “basic digital education”, 
promotion of gifted pupils, knowledge 
exchange, creation of materials

Mentors
(teachers, students)

Together with tutors, mentors implement 
modeling in the classroom. Cooperation 
between the mentors.

Training units/ ECTS credits, additional 
training “basic digital education”, 
promotion of gifted pupils, knowledge 
exchange, creation of materials

Tutors
(pupils)

Tutors together with mentors implement 
modeling in class. Support other students.

Extra points for paticipation, promotion of 
gifted pupils, “digital basic education” 
certificate
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Activity

• „cool“ activities
• Elaborating knowledge
• Developing & Designing
• Moving & Animating
• Learning by Doing
• Creativity & Activity
• Modeling & Learning Strategies
• Playing & Game Design

32
Let‘s move!
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Hardware & Information Processing
Animation Game
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We are a computer!
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The Computer City
Discovery Learning, Playing
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Programming Language for Dancing
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Let IT Dance
Learning by Dancing & Moving

Dancing Algorithms



2in1: Integrating Computational Thinking
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2in1: Music & Encoding
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2in1: Languages + Computer Science = COOL

39

* Tandem * Scrabble

* Tandoku

* Quartet cards

* Verb conjugator

* Encyclopedia
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Learning Strategies & Tools
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Innovative 
Problem-Solving
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1 – 4 = applied in every problem-solving

5 – 4 = should be integrated everywhere
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Modeling
Connecting Computer Science 
to Language Education
From Visualizing to Computer Science
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Sample 
Activities: 
The City 
Tour Bus
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Sample Activities: The City Tour Bus
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Sample 
Activities: 
The City 
Tour Bus
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Sample 
Activities: 
The City 
Tour Bus
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Modeling 
supports 

Vocabulary
Acquisition

Sabitzer, B., & Koryakina, T. (2010). Moja dorogaja Rossija: ein landeskundliches Lese- und 
Arbeitsbuch für Anfänger und Fortgeschrittene; Niveau A1 bis B1. Weber.
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Selected Results
(> 400 students and teachers)

• Acceptance (high after convincing teachers ) 
• Motivating, creative, useful, easy to learn but
• Abstraction is difficult, fear of mistakes (Sabitzer & Pasterk, 2015)

• Usability for people without CS background
• Structuring learning contents:

• ER-, class-, use case- diagrams
• Visualizing rules and procedures:

• activity diagrams

• Impact on learning outcomes (work in progress)
• Siginificant higher recall performance in 1st round of Russian vocabulary experiment

(N=71, nm=43, nf=28, mean age 13.4, SD 0.97)
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“In my English class I elaborated 
the grammar topic Reported 

Speech with activity diagrams.
The pupils were very 

enthusiastic about the 
presentation, as it made the 

individual steps clear to them. "



Translanguaging
Connecting Linguistics to Computer 
Science

Enriching Programming Education
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Translanguaging
Planned use of 2 languages to achieve 1 goal 

TLA Individualization -CO
O

L IT 

Translanguaging
is a pedagogical practice designed by the teacher 
‘who uses the stronger language to develop the 
weaker one, and in this way, it implies a deep 
understanding of meaning and can result in 
increased proficiency in the two languages.’ (Cenoz
& Gorter, 2020).

Code switching 
in natural situations 

Languages can be
Natural languages, Programming languages …
Signs, Gestures, Models, Diagrams, Lego ...
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Tools

AI-Tools for Teaching and Learning

 

Tools for Teachers

Barbara Sabitzer & Eva Schmidthaler TLA Individualization - COOL IT 52

https://youtu.be/UG_8b6WJqvI?si=gWypHZFlknrVmbwh
https://www.geogebra.org/m/nvpwjvka


AI Tools

• Claude AI
• ChatGPT
• Gamma.app
• Lucas video creator
• Elevenlabs.io 
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JKU COOL Lab – Best Practice
Discover – Experiment – Research – Develop

The innovative Teaching-Learning Lab for 
Digital Literacy & Computational Thinking
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Workshops, 
theme days, 

projects, ...

Education and training, 
projects, events for 

school classes, ...

Workshops, clubs, 
talent development, 

internships, ...

Projects, courses, 
research, collaboration, 

...
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COOL LAB MATERIALS & DigiFit4All

MATERIAL COLLECTION

• GeoGebra https://www.geogebra.org/u/coollab 
• Books
• Classroom / Units

• Website
• Free for everyone
• For usage in classes
• Create own material and upload it

YOUTUBE

• Learning videos (in German)
• Encoding
• Algorithms
• …

• Project videos
• Circus
• Let IT Dance
• Girls* Only
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https://cool-lab.net
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https://www.geogebra.org/u/coollab
https://cool-lab.net/


COOL IT  = 
“cool” mixture

Best Practice

How to interweave Computer Science with
any other domain and improve learning
in all involved subjects 
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Logik → Hands-on with Cards & more
Maxi‘s birthday is in carnival. He invites some of his friends for a
birthday party. The children, who come to the party, wear a mask OR
bring a birthday present. All of them who are wearing a mask OR bring
a gift get a piece of the cake. The others only drink milk.
• How many pieces of cake and 

how many cups of chocolate 
are needed?
• How many pieces are needed 

when only children who wear 
a mask AND bring a gift eat a 
cake.
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✔ = yes = 1 
✗  = no = 0Barbara Sabitzer & Eva Schmidthaler



Boolesche Algebra & Logic
True or false? Truth Tables: OR
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Clear the Ring for 
Computer Science
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GIRLS* ONLY IT CLUB
Target group: gifted girls from 8 to 11 years 
Scope: 8 workshops incl. closing event with award ceremony and presentations of all projects
Focus: algorithms, creative programming (retelling fairy tales), robotics workshop 
The IT-Club focuses on independent experimentation, research and discovery.  

TLA Individualization - COOL IT 



Girls 
Only
IT-Club

Fairy Tales
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Let IT Dance
Learning by Dancing



Let IT Dance – Aims
The project Let IT Dance! aims to inspire girls and young women for the IT sector, 

computer science and related subjects and to facilitate the understanding of 
often difficult computer science and programming concepts. In addition, girls are 

to be educated and sensitized in the field of cybercrime.
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Transfer 
&

Feedback

Bring Individualization to 
your lessons

&
Give us feedback through 

a questionnaire
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THANK  YOU!
JKU COOL LAB

+43 732 2468 6870
cool-lab@jku.at

www.cool-lab.net
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