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Mit Blick auf den Transfer in die Bildungswissenschaften -

was in der Aus-/ und Weiterbildung funktioniert hat stets 

das Potential neue Erfahrungsräume in den 

Fachwissenschaften der allgemeinbildenden Schulen und 

den Universitäten aufzuschließen.
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 Designing for Digital 

Innovation at School

 CEITER Project

2016-2020 

 Estonian State Award for

Research in 2020

http://edulabs.ee
http://ceiter.tlu.ee

http://edulabs.ee/
http://ceiter.tlu.ee/
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The Teacher Innovation Laboratory

 Long-term Teacher In-Service Training 
(6-12 Months)

 Design of new teaching and learning methods for 
schools

 Collaborative Creation of “Learning Designs”

▪ Lessons Plans, Interactive Learning Materials

 Application in own teaching at school, “Teacher 
Inquiry” and reflection

 Over 150 teachers participated
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School-University 

Partnership
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S t r u k t u r d e s  I n n o v a t i o n s l a b o r s
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Robomath – 21 teachers

Aim of the training: to provide participants with a 

collaborative training environment that would facilitate 

adoption of the Robomath method in the basic 

education grades 3 and 6

6 training days (ca once a month) at the university + 

collaborative and individual work independently to 

implement LDs and collect evidences. Period: 9 months

Co-creation: Learning Designs, student work sheets 

Materials made available for the wider teachers’ 

community in eSchoolbag
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Digimath – 21 teachers

Aim: to involve math teachers to the project 
developing digital learning resources for 
Estonian schools to implement new student-
centered pedagogy in secondary education.

Trainings at the university once a month on 
technical, didactical and methodological 
aspects. Period: 10 months

Co-creation: Digital learning resources (H5P) 
and Learning Design (LePlanner) + 
methodological aspects

Materials made available for the wider 
teachers’ community in eSchoolbag
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K n o w l e d g e  A p p r o p r i a t i o n  i n  P r o f e s s i o n a l  
L e a r n i n g

- Socio-cultural theory (Rogoff 1995) (Lave & Wenger 1991)  (Billet 2002)

- Cultural practices are created in a community

- Role of tools and artefacts

- Individual learning integrated into cultural development

- Cultural tools (“cognitive tools”) become critical for 

cognitive development
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L e a r n i n g :  I n d i v i d u a l  a n d  C o l l e c t i v e  A g e n c y

- Collective Agency

- Knowledge Creation Theory (Paavola & Hakkarainen 2014)

& Knowledge Maturation Model (Mayer & Schmidt 2014)

- Individual Agency

- Scaffolding in Informal Workplace Learning 
(Twidale 2005; Tammets et al. 2013)
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Knowledge Appropriation Model

18.05.2022 11Ley, T., Maier, R., Thalmann, S., Waizenegger, L., Pata, K., & Ruiz-Calleja, A. (2019). A Knowledge Appropriation Model to connect scaffolded

learning and knowledge maturation in workplace learning settings. Vocations and Learning, https://doi.org/10.1007/s12186-019-09231-2

https://doi.org/10.1007/s12186-019-09231-2
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Wissensappropriation 

und Umsetzung

Ley, T., Tammets, K., Sarmiento-Márquez, E. M., Leoste, J., Hallik, M., & Poom-Valickis, K. (2021). Adopting technology in schools: modelling, measuring 

and supporting knowledge appropriation. European Journal of Teacher Education, 1–24. https://doi.org/10.1080/02619768.2021.1937113

Soziale Praktiken 

während des Trainings 

korrelieren mit 

intendierter 

Umsetzung

TIL erhöht die 

Bereitschaft 

Innovationen 

umzusetzen

https://doi.org/10.1080/02619768.2021.1937113
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Soziale Praktiken

Knowledge Maturation Practices

Knowledge Appropriation Practices

Scaffolding Practices

Individuelle Einstellungen

Ownership (Inbesitznahme)

Intendierte Umsetzung

von Lerninnovationen

Skalierbar

Nachhaltig

Evidenzbasiert

Selbstwirksamkeit

Belongingness (Eingebundenheit)

Welche Trainingseffekte tragen zur Intendierten 

Umsetzung bei?
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Results of a multiple linear regression model 

F(4, 73) = 25.632, p < .001. 

R2 = 0.584

Ley, T., Tammets, K., Sarmiento-Márquez, E. M., Leoste, J., Hallik, M., & Poom-Valickis, K. (2021). Adopting technology in schools: modelling, measuring 

and supporting knowledge appropriation. European Journal of Teacher Education, 1–24. https://doi.org/10.1080/02619768.2021.1937113
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https://doi.org/10.1080/02619768.2021.1937113


www.donau-uni.ac.at

Collaborative Creation is key!

Technologies don‘t determine

Collaborative Creation leads to

▪ Integreted knowledge of technology, pedagogy

and content

▪ Increased ownership, self-efficacy and intended

adoption

▪ Leads to an appropriation of knowledge and 

integration into practices
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Creation of data collection 
instruments
and application in research 
project context

Researcher-led inquiry
Multimodal measures of 
learning processes

Teacher-led inquiry
Toolbox of research 
instruments

Research Instruments 
integrated with teaching 
materials and tools

The Learning Analytics Toolbox: Methods and tools for data collection

Dashoard

Observata
Prolearning

EduLog

EL

MM
Track

er

DinoNimi

Cognitive Test 

Battery
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