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How I look at Professional Learning 
(Analytics)

• Learning as a social and situated 
activity

• Human-centered Learning 
Analytics

• Human agency
(individual and collective)

• Model-based Learning Analytics

• Aligning knowledge models 
with learning theory

Ley, T., Tammets, K., Pishtari, G., Chejara, P., Kasepalu, R., Khalil, M., Saar, M., Tuvi, I., Väljataga, T., & Wasson, B. 

(2023). Towards a partnership of teachers and intelligent learning technology: A systematic literature review of 

model‐based learning analytics. Journal of Computer Assisted Learning, 39(5), 1397–1417. 

https://doi.org/10.1111/jcal.12844

https://doi.org/10.1111/jcal.12844


A short history of Professional Learning 
Analytics

1. Adaptive learning environments
(2001-2008)

2. The social turn in workplace
learning technology 
(2008-2015)

3. Technologies for situated
learning at the workplace
(2015-…)

4. Another AI revolution (2022-?)
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The Past 
Adaptive Learning Environments and the 
Social Turn

2001 - 2015



A Review of Intelligent Learning 
Systems for Workplace Learning

• Knowledge Structures that mediate workplace 
learning

• The Guidance – Emergence Continuum

Ley, T. (2020). Knowledge structures for integrating working and 

learning: A reflection on a decade of learning technology research 

for workplace learning. British Journal of Educational Technology, 

51(2), 331–346. https://doi.org/10.1111/bjet.12835

https://doi.org/10.1111/bjet.12835


Adaptive Learning Environments

• Modelled as an Expert System

• Domain Model, Learner Model, 
Adaptation Model

• Ontologies

• Tracking working activities

• Recommending resources and 
experts

• Building learning paths



The Social Turn

• Web2.0 and participation

• Learning in Professional 
Networks

• Social Network Analysis

• Emergent structures and 
knowledge

• Recommending people and 
resources

• Knowledge creation and 
maturation



A Review of Professional Learning 
Analytics Research 

Analytics depend on the fundamental learning paradigm
chosen

Three metaphors of learning

Ruiz-Calleja, A., Prieto, L. P., Ley, T., Rodriguez-Triana, M. J., & Dennerlein, S. 

(2021). Learning Analytics for Professional and Workplace Learning: A 

Literature Review. IEEE Transactions on Learning Technologies, 14(3), 353–

366. https://doi.org/10.1109/TLT.2021.3092219
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The Present
Situated learning and knowledge creation

The Knowledge Appropriation Model



Integrating Perspectives on Professional 
Learning and Innovation

• A social-situated approach to learning

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

• Cultural practices are created in a community

• Role of tools and artefacts for supporting these practices

• Individual learning integrated into cultural development

• Cultural tools (“cognitive tools”) become critical for cognitive development

• Collective Agency

• Knowledge Creation Theory (Paavola & Hakkarainen 2014)

& Knowledge Maturation Model (Maier & Schmidt 2014)

• Individual Agency

• Scaffolding in Informal Workplace Learning 
(Twidale 2005; Tammets et al. 2013)



Knowledge Appropriation in 
Professional Learning

Ley, 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


Knowledge Appropriation Model –
previous applications

• Healthcare

• General Practices (clinics) in the UK: Staff learn while 
creating new organizational procedures

• Building and Construction

• Construction professionals in Germany: Learn about new 
construction techniques connected to sustainable building 

• Vocational education trainers in a vocational school: Learn 
while creating digital technologies for learning

• Teacher Education

• Primary and Secondary Education Teachers learn about 
application of digital technologies in schools and create 
new learning designs

www.learning-layers.eu

www.edulabs.ee



Healthcare Professionals Informal 
Learning at Work

• Professionals collect learning episodes 
from their work in the form of notes

• e.g. articles read, patient conversations, 
training materials

• Individual and Collaborative 
Sensemaking

• Social Semantic Server recommends 
tags and resources

Ruiz-Calleja, A., Dennerlein, S., Kowald, D., Theiler, D., Lex, E., & Ley, T. (2019). An Infrastructure for Workplace Learning Analytics: Tracing 

Knowledge Creation with the Social Semantic Server. Journal of Learning Analytics, 6(2), 120–139. https://doi.org/10.18608/jla.2019.62.9



Professional Teacher Community 
for Learning Design

• Online Learning Platform GRAASP 

• Teachers design digital resources for 
inquiry learning (Inquiry Learning 
Spaces, ILS) 

• Digital laboratories for science 
education 

• Analysis of all ILS in Graasp 
(Nov 2015 – Nov 2018), N=24.485 

Rodríguez-Triana, M. J., Prieto, L. P., Ley, T., de Jong, T., & Gillet, D. (2020). Social practices in teacher knowledge creation and innovation adoption: a large-scale 

study in an online instructional design community for inquiry learning. International Journal of Computer-Supported Collaborative Learning, 15(4), 445–467.



Analysis of 24.000 Learning 
Designs

• Knowledge Maturation: Reach of an ILS in the community

• Knowledge Appropriation: Teachers building on other 
teachers‘ learning designs

• Adoption: Actual adoption in the classroom

Rodríguez-Triana, M. J., Prieto, L. P., Ley, T., de Jong, T., & Gillet, D. (2020). Social practices in teacher knowledge creation and innovation adoption: a large-scale 

study in an online instructional design community for inquiry learning. International Journal of Computer-Supported Collaborative Learning, 15(4), 445–467.



Level of adoption depends strongly on 
Knowledge Maturity and Appropriation

maturation is strongly related to adoption

(χ2=2549.2, p<0.001)

Adopted ILSs per Maturation level (N=24,485) Adopted ILSs per Appropriation level (N=24,485)

appropriation is strongly related to adoption

(χ2=2035.9, p<0.001)

Rodríguez-Triana, M. J., Prieto, L. P., Ley, T., de Jong, T., & Gillet, D. (2020). Social practices in teacher knowledge creation and innovation adoption: a large-scale 

study in an online instructional design community for inquiry learning. International Journal of Computer-Supported Collaborative Learning, 15(4), 445–467.



Other examples of situated learning 
analytics

• Knowledge-Agency Window framework (Buckingham 
Shum et  al. 2022)

• Focus on learner agency and knowledge creation. 

• e.g. personal and team skills profiles (skills analytics);
making sense of challenging workplace experiences 
(reflective writing analytics); reflecting on orientation 
to learning (dispositional analytics)

• Learning Analytics as situated tools for teacher 
professional development (Tammets et al. 2022, 
Tammets & Ley, 2024)

• Teacher professional noticing and decision making

• Epistemic Network Analysis (Shaffer et al, Elmoazen et al.
2022): Combining connections and interpretations

• Applications in single case LA (Prieto et al. 2021)

Pammer-Schindler, V., Ley, T., 

Kimmerle, J., & Littlejohn, A. (2022). 

Designing Technologies to Support 

Professional and Workplace Learning 

for Situated Practice. IEEE 

Transactions on Learning 

Technologies, 15(5), 523–525. 

https://doi.org/10.1109/TLT.2022.3

207306

https://doi.org/10.1109/TLT.2022.3207306
https://doi.org/10.1109/TLT.2022.3207306


The Future
The rise of Large Language Models



How do LLMs influence model-based
and situated Learning Analytics?

Focus on natural language 
production make them suitable for 
a much more intuitive interaction 
with models and data

• From “dashboards” to 
“conversations”

Lack of transparency of models 
raises concerns about biases,
human learning and agency

• Where is the the “domain 
model” in LLMs?



Professional Learning 
Analytics

From adaptive to social to situated learning

Social and situated learning highlight the 
special character of professional learning

The knowledge appropriation model can guide 
learning support and analytics



Literature

Billett, S. (2002). Toward a workplace pedagogy: Guidance, participation, and engagement. Adult Education Quarterly, 53(1), 27–43. https://doi.org/10.1177/074171302237202

Ley, T. (2020). Knowledge structures for integrating working and learning: A reflection on a decade of learning technology research for workplace learning. British Journal of Educational 

Technology, 51(2), 331–346. https://doi.org/10.1111/bjet.12835

Ley, 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

Ley, T., Tammets, K., Pishtari, G., Chejara, P., Kasepalu, R., Khalil, M., Saar, M., Tuvi, I., Väljataga, T., & Wasson, B. (2023). Towards a partnership of teachers and intelligent learning 

technology: A systematic literature review of model‐based learning analytics. Journal of Computer Assisted Learning, 39(5), 1397–1417. https://doi.org/10.1111/jcal.12844 

Maier, R., & Schmidt, A. (2015). Explaining organizational knowledge creation with a knowledge maturing model. Knowledge Management Research & Practice, 13(4), 361–381. 

https://doi.org/10.1057/kmrp.2013.56

Paavola, S., & Hakkarainen, K. (2014). Trialogical Approach for Knowledge Creation. In S. C. Tan, H. J. So, & J. Yeo (Eds.), Knowledge Creation in Education (pp. 53–73). Springer. 

https://doi.org/10.1007/978-981-287-047-6_4

Pammer-Schindler, V., Ley, T., Kimmerle, J., & Littlejohn, A. (2022). Designing Technologies to Support Professional and Workplace Learning for Situated Practice. IEEE Transactions on 

Learning Technologies, 15(5), 523–525. https://doi.org/10.1109/TLT.2022.3207306

Prieto, L. P., Rodríguez-Triana, M. J., Ley, T., & Eagan, B. (2021). The Value of Epistemic Network Analysis in Single-Case Learning Analytics: A Case Study in Lifelong Learning. In A. 

R. Ruis & S. B. Lee (Eds.), Advances in Quantitative Ethnography (Communicat, Vol. 1312, pp. 202–217). Springer, Cham. https://doi.org/10.1007/978-3-030-67788-6_14

Rodríguez-Triana, M. J., Prieto, L. P., Ley, T., de Jong, T., & Gillet, D. (2020). Social practices in teacher knowledge creation and innovation adoption: a large-scale study in an online 

instructional design community for inquiry learning. International Journal of Computer-Supported Collaborative Learning, 15(4), 445–467.

Rogoff, B. (1995). Observing sociocultural activity on three planes: participatory appropriation, guided participation, and apprenticeship. In J. V. Wertsch, P. del Rio, & A. Alvarez (Eds.), 

Pedagogy and practice: Culture and identities (pp. 139–164). Cambridge University Press.

Ruiz-Calleja, A., Prieto, L. P., Ley, T., Rodriguez-Triana, M. J., & Dennerlein, S. (2021). Learning Analytics for Professional and Workplace Learning: A Literature Review. IEEE 

Transactions on Learning Technologies, 14(3), 353–366. https://doi.org/10.1109/TLT.2021.3092219

Tammets, K., Khulbe, M., Sillat, L. H., & Ley, T. (2022). A Digital Learning Ecosystem to Scaffold Teachers ’ Learning. IEEE Transactions on Learning Technologies, 15(5), 620–633. 

https://doi.org/10.1109/TLT.2022.3198739

Tammets, K., Laanpere, M., Pata, K., & Ley, T. (2013). Identifying problem-based scaffolding patterns in an online forum for construction professionals. In D. Hernández-Leo, T. Ley, R. 

Klamma, & A. Harrer (Eds.), Proceedings of the 8th European Conference on Technology-enhanced Learning (pp. 526–531). Springer. https://doi.org/https://doi.org/10.1007/978-3-642-

40814-4_50

Tammets, K., & Ley, T. (2023). Integrating AI tools in teacher professional learning: a conceptual model and illustrative case. Frontiers in Artificial Intelligence, 6, 1255089. 

https://doi.org/10.3389/frai.2023.1255089

https://doi.org/10.1111/bjet.12835
https://doi.org/10.1007/s12186-019-09231-2
https://doi.org/10.1109/TLT.2022.3207306
https://doi.org/10.1109/TLT.2021.3092219
https://doi.org/https://doi.org/10.1007/978-3-642-40814-4_50
https://doi.org/https://doi.org/10.1007/978-3-642-40814-4_50


www.donau-uni.ac.at

Universität für Weiterbildung Krems
Dr.-Karl-Dorrek-Straße 30
3500 Krems, Österreich
Tel.: +43 (0)2732 893-0
www.donau-uni.ac.at

Contact

Prof. Tobias Ley
Center for Digitalization in Lifelong Learning (DILL)

Campusfotos © Walter Skokanitsch außer anders angeführt

http://www.donau-uni.ac.at/

	Slide 1: Professional Learning Analytics
	Slide 2: How I look at Professional Learning (Analytics)
	Slide 3: A short history of Professional Learning Analytics
	Slide 4: The Past  Adaptive Learning Environments and the Social Turn
	Slide 5: A Review of Intelligent Learning Systems for Workplace Learning
	Slide 6: Adaptive Learning Environments
	Slide 7: The Social Turn
	Slide 8: A Review of Professional Learning Analytics Research 
	Slide 9: The Present Situated learning and knowledge creation
	Slide 10: Integrating Perspectives on Professional Learning and Innovation
	Slide 11: Knowledge Appropriation in Professional Learning
	Slide 12: Knowledge Appropriation Model – previous applications
	Slide 13: Healthcare Professionals Informal Learning at Work
	Slide 14: Professional Teacher Community for Learning Design
	Slide 15: Analysis of 24.000 Learning Designs
	Slide 16: Level of adoption depends strongly on Knowledge Maturity and Appropriation
	Slide 17: Other examples of situated learning analytics
	Slide 18: The Future The rise of Large Language Models
	Slide 19: How do LLMs influence model-based and situated Learning Analytics?
	Slide 20: Professional Learning Analytics
	Slide 21: Literature
	Slide 22: Contact

