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Goals

1. Raise your awareness about how analytics can help learning 
design

2. Illustrate these synergies with existing studies using analytics for 
learning design

3. Share take away messages
4. Discuss these ideas with you
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Assist practitioners in the creation of 
pedagogically-sound learning environments

(Mor, Craft, & Hernández-Leo, 2013)

Learning 
Design

Understand and optimize learning and the 
environments in which it occurs

SoLAR – Society for Learning Analytics: http://solaresearch.org/about 

Learning 
Analytics

Support teachers’ dynamic diagnostic 
decision-making

(Vatrapu, 2012)

Teaching 
Analytics

Evaluate and analyse organisational data for 
reporting and decision making

(Campbell & Oblinger, 2007)

Academic 
Analytics

......
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https://medium.com/@BusinessDefense/dod-fy-2017-small-business-goals-4fb1c1c61e61 4



Lack of alignment
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http://www.cb-counselling.com.au/your-goals.htm
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https://www.thoughtco.com/what-is-complimentary-close-4062598

Design
Analytics

(Lockyer, Heathcote, & Dawson, 2013;
Mor, Ferguson & Wasson, 2015; 

Rodríguez-Triana et al., 2015
Bos & Brand-Gruwel, 2016;

Bakharia et al., 2016)

(Lockyer & Dawson, 2011;
Shen et al., 2020;
Pardo & Reimann, 2020) 

(Emin-Martínez et al., 2014; 
Mangaroska & Giannakos, 2018;

Hernández‐Leo et al., 2019)
(Emin-Martínez et al., 2014;
Lockyer, Heathcote, & Dawson, 2013;
Rienties & Toetenel, 2016)
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Challenges

7

● What are the effects?
● What are the characteristics?
● How practitioners co-design for 

learning?

(Hernández-Leo et al., 2019)

Learning Design

● Compatibility with the contextual 
constraints

● Compatibility with the user practice
● Ethical and privacy issues
● Data literacy
● Actionability

● Added value (costs vs benefits)

(Prieto et al., 2019)

Analytics
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Analytics Layers for Learning Design (AL4LD)
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(Hernández‐Leo et al., 2019)

with which 
effects ...

what ...

how ...

practitioners design 
for learning

Community Analytics

Design Analytics

Learning Analytics

Analytics Layers for Learning Design Framework (AL4LD)

Community of practitioners 
& related roles

Learning Design tools

Learners & other 
participants

Goal: to support awareness, sensemaking and reflection on ...
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(Hernández‐Leo et al., 2019)

Profile, checkpoints, 
process, performance 
& satisfaction

Tools, labels, authors, 
versioning & ratings

Goals, tasks, social 
planes, places and 
set, time & teachers' 
workload

Community 
Analytics

Design 
Analytics

Learning 
Analytics

Analytics Layers for Learning Design Framework (AL4LD)
Data classes

Learning environment 
(LMS, learning tools, 
sensors, information 
systems, ...) + surveys

LD communities 
platforms

LD (digital)  tools

Data sources

Engagement, 
progression, 
achievement and 
satisfaction

Metrics and patterns 
of individual and 
collective LD activity

Design decisions and 
related aspects 
characterizing LDs

Metrics

- Enhance awareness 
and reflection about 
the LD impact
- Learning redesign

- Enhance awareness and 
reflection about the LD 
activity patterns
- Support orientation and 
inspiration for the learning 
design activity

- Enhance awareness and 
reflection about the LD 
properties, provoking 
reflection
- Identify implications for 
future LD decisions 

Functions
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Learning Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics

RQ: To what extent LD decisions made by 
teachers predict VLE engagement, 
satisfaction and academic performance?

Contribution: Regression analyses 
linking LDs of 151 modules and 111,000 
students

Technological context: Institutional VLE 
at OU UK 

Findings: 

- LD has strong impact on behaviour, 
satisfaction, and performance.

- Primary predictor for academic 
retention was communication 
activities.
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Learning Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics

RQ: To what extent LD decisions made by 
teachers predict VLE engagement, satisfaction 
and academic performance?

Contribution: Regression analyses linking 
LDs of 151 modules and engagement, 
satisfaction and retention from >111 K students

Technological context: Moodle (Institutional 
VLE at OU UK)

Findings: 

- The importance of LD in predicting and 
understanding VLE behaviour and 
performance

- LD has strong impact on behaviour, 
satisfaction, and performance.

- Primary predictor for academic retention 
was communication activities.

(Rienties & Toetenel, 2016) 14



- Enhance awareness and 
reflection about the LD 
activity patterns
- Support orientation and 
inspiration for the learning 
design activity

- Enhance awareness and 
reflection about the LD 
properties, provoking 
reflection
- Identify implications for 
future LD decisions 

(Hernández‐Leo et al., 2019)

Profile, checkpoints, 
process, performance 
& satisfaction

Tools, labels, authors, 
versioning & ratings

Goals, tasks, social 
planes, places and 
set, time & teachers' 
workload

Community 
Analytics

Design 
Analytics

Learning 
Analytics

Analytics Layers for Learning Design Framework (AL4LD)
Data classes

Learning environment 
(LMS, learning tools, 
sensors, information 
systems, ...) + surveys

LD communities 
platforms

LD (digital)  tools

Data sources

Engagement, 
progression, 
achievement and 
satisfaction

Metrics and patterns 
of individual and 
collective LD activity

Design decisions and 
related aspects 
characterizing LDs

Metrics

- Enhance awareness 
and reflection about 
the LD impact
- Learning redesign

Functions
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Design Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics

RQ: What is the value of knowledge-based 
design analytics during the design process?

Contribution: Knowledge-based design 
analytics visualization

Technological context: edCrumble

Findings: The use of a knowledge-based 
visualization allows …

- the teachers to reduce the cognitive 
load 

- facilitates the choice of the most 
appropriate activities without affecting 
the overall design time

- improves the overall LD quality
- helps teachers avoid design errors

16

https://ilde2.upf.edu/edcrumble/
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Analytics

Design 
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Learning 
Analytics

RQ: What is the value of knowledge-based 
design analytics during the design process?

Contribution: Knowledge-based design 
analytics visualization

Technological context: edCrumble
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visualization allows …
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(Albó et al., 2021) 17
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Design Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics
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RQs: 
- What is the starting point for the design (reusing existing 

materials vs from scratch)?
- What are the the virtues and dynamics of the 

collaborative design process?
- What is the objective of the design (use them in the 

classroom and/or share them with their colleagues)?

Contribution: Analysis of 2414 designs implemented in the 
classroom

Technological context: Go-Lab (Graasp.eu)

Findings: 
- Teachers prefer to start their design from empty 

templates instead of more domain–related elements
- Cocreation influences key design process characteristics 

such as time spent in the LD and number of actions 
involved

- The (structural) characteristics of the resulting LD also 
depend on the type of design team (individual, teachers, 
teachers & experts)

- Public LDs have different characteristics vs. private 
ones.

https://www.golabz.eu/
https://graasp.eu/
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involved
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depend on the type of design team (individual, teachers, 
teachers & experts)

- Public LDs have different characteristics vs. private 
ones.(de Jong et al., 2021) 19
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Design Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics

RQs:

- How effective can be a model trained/tuned 
for a single teacher?

- What are the most informative data sources 
and features when building this kind of 
models?

Contribution: Automated extraction of orchestration 
graphs from wearable sensor data (gaze, video, 
audio, accelerometer)

Technological context: Wearable sensors 
(eye‐tracking glasses + a smartphone)

Findings: 

- ML models can be successfully trained with 
such multimodal sensor data.

- Less costly data sources (such as audio or 
accelerometer) are already quite effective.
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Design Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics

(Prieto et al., 2018)

RQs:

- How effective can be a model trained/tuned 
for a single teacher?

- What are the most informative data sources 
and features when building this kind of 
models?

Contribution: Automated extraction of orchestration 
graphs from wearable sensor data (gaze, video, 
audio, accelerometer)

Technological context: Wearable sensors 
(eye‐tracking glasses + a smartphone)

Findings: 

- ML models can be successfully trained with 
such multimodal sensor data.

- Less costly data sources (such as audio or 
accelerometer) are already quite effective.

- An LD ≠ the classroom enactment of that LD
21



- Enhance awareness and 
reflection about the LD 
activity patterns
- Support orientation and 
inspiration for the learning 
design activity

- Enhance awareness and 
reflection about the LD 
properties, provoking 
reflection
- Identify implications for 
future LD decisions 

(Hernández‐Leo et al., 2019)

Profile, checkpoints, 
process, performance 
& satisfaction

Tools, labels, authors, 
versioning & ratings

Goals, tasks, social 
planes, places and 
set, time & teachers' 
workload

Community 
Analytics

Design 
Analytics

Learning 
Analytics

Analytics Layers for Learning Design Framework (AL4LD)
Data classes

Learning environment 
(LMS, learning tools, 
sensors, information 
systems, ...) + surveys

LD communities 
platforms

LD (digital)  tools

Data sources

Engagement, 
progression, 
achievement and 
satisfaction

Metrics and patterns 
of individual and 
collective LD activity

Design decisions and 
related aspects 
characterizing LDs

Metrics

- Enhance awareness 
and reflection about 
the LD impact
- Learning redesign

Functions
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Community Analytics

RQ: How does community awareness 
facilitate the learning design activity of 
teachers?

Contribution: community awareness 
dashboard

Technological context: ILDE

Findings: The dashboard ...

- was useful in summarizing the 
activity of the community and in 
identifying content and members' 
roles.

- increased participants' 
interactions

Community 
Analytics

Design 
Analytics

Learning 
Analytics

23
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Community Analytics

Community 
Analytics

Design 
Analytics

Learning 
Analytics

25

RQ: how do social practices relate 
to the implementation of 
pedagogical innovations in the 
classroom?

Contribution: Analysis of > 40,000 
LDs &  > 35,000 teachers

Technological context: Go-Lab 
(Graasp.eu)

Findings: 

- The higher the social 
practices, the higher the 
adoption

(Rodríguez-Triana et al., 2020)
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(Hernández‐Leo et al., 2019)

Analytics Layers for Learning Design Framework (AL4LD)
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Take away messages

- For practitioners:
- Analytics can help you in your practice, not only to monitor and assess your students ;)

- For teacher trainers:
- Analytics can help you in your practice (e.g, identify weaknesses/strengths in teaching) → future 

trainings
- For TEL providers:

- Few solutions are currently available for final users :( → startup/product ideas!
- For SOLAR researchers (especially PhD students):

- There is A LOT OF ROOM for supporting LD stakeholders:
- How educators (and related roles) design for learning? → Community analytics
- What are the design decisions and related aspects that characterize the LDs? → Design 

analytics
- What are the effects of the LDs on the actual learning experiences? → Learning analytics

- We should bring those stakeholders in the loop
- For TEL researchers:

- Analytics could help us understand the pedagogical adoption of TEL innovations!

28



Wrap up

1. Raise your awareness about how analytics can help learning 
design → A4LD Framework

2. Illustrate these synergies →  existing studies using analytics for 
learning design

3. Share take away messages
4. Discuss these ideas with you

29



Thanks for your attention! 

Comments, questions?

mjrt@tlu.ee TALLINN UNIVERSITY30
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