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THEORY INFORMED  
LEARNING ANALYTICS  



 

/ƻǳƴǘǎ ŘƻƴΩǘ Ŏƻǳƴǘ ƳǳŎƘ ƛŦ 
decontextualized 

 

Wilson, T.D. (1999). Models in information behaviour research. Journal of Documentation, 55(3), 249 ς 270. 



How do strong and weak effect 
translating network position into 

performance? 

WƻƪǎƛƳƻǾƛŏ, S., Manataki, A., DŀǑŜǾƛŏ, D., Dawson, S., YƻǾŀƴƻǾƛŏ, K., de KerekiΣ LΦ CΦΣ ά¢ǊŀƴǎƭŀǘƛƴƎ ƴŜǘǿƻǊƪ Ǉƻǎƛǘƛƻƴ ƛƴǘƻ 
ǇŜǊŦƻǊƳŀƴŎŜΥ LƳǇƻǊǘŀƴŎŜ ƻŦ /ŜƴǘǊŀƭƛǘȅ ƛƴ 5ƛŦŦŜǊŜƴǘ bŜǘǿƻǊƪ /ƻƴŦƛƎǳǊŀǘƛƻƴǎΣέ In Proceedings of the 5th International 
Conference on Learning Analytics & Knowledge (LAK 2016), Edinburgh, Scotland, UK, 2016 (in press). 



WƻƪǎƛƳƻǾƛŏ, S., Manataki, A., DŀǑŜǾƛŏ, D., Dawson, S., YƻǾŀƴƻǾƛŏ, K., de KerekiΣ LΦ CΦΣ ά¢ǊŀƴǎƭŀǘƛƴƎ ƴŜǘǿƻǊƪ Ǉƻǎƛǘƛƻƴ ƛƴǘƻ 
ǇŜǊŦƻǊƳŀƴŎŜΥ LƳǇƻǊǘŀƴŎŜ ƻŦ /ŜƴǘǊŀƭƛǘȅ ƛƴ 5ƛŦŦŜǊŜƴǘ bŜǘǿƻǊƪ /ƻƴŦƛƎǳǊŀǘƛƻƴǎΣέ In Proceedings of the 5th International 
Conference on Learning Analytics & Knowledge (LAK 2016), Edinburgh, Scotland, UK, 2016 (in press). 
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¶Centrality ᵹ less constraints and more benefit 

¶Importance of contextual factors 

¶Triads as the fundamental unit of analysis 

{ƛƳƳŜƭΩǎ ǘƘŜƻǊȅ ƻŦ ǎƻŎƛŀƭ interactions 



ÁPlatform: Coursera 

ÁCourses: Code Yourself! (English), ¡A Programar! 
(Spanish) 

ÁCertificate: 50% for the coursework; 75% - distinction 
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Note: * p<.05; ** p<.01; *** p<.001 

Analysis of the estimates for the two ERG models 
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Multinomial regression analysis ς network centrality(independent) and course completion (dependent  

Note: * p<.05; ** p<.01; *** p<.001 

In order to provide meaningful visualizations, estimates for betweenness centrality were multiplied by 100 (only 

for the presentation purposes) 
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Learning analytics is about learning 

 

Learners construct knowledge 

Learners are agents 

 
  

 Winne, P. H. (2006). How software technologies can improve research on learning and bolster school reform. 
Educational Psychologist, 41(1), 5ς17. 



Learning analytics is about learning 

 

Conditions, Operations, 
Products, Evaluation, Standards 

(COPES) 
  

 
Winne, P. H. (1997). Experimenting to bootstrap self-regulated learning. Journal of Educational Psychology, 89(3), 
397-410. 



DŀǑŜǾƛŏΣ 5ΦΣ 5ŀǿǎƻƴΣ {ΦΣ wƻƎŜǊǎΣ ¢ΦΣ DŀǑŜǾƛŏΣ D. (2016). Learning analytics should not promote one size fits all: The effects 
of course-specific technology use in predicting academic success. The Internet and Higher Education, 28, 68ς84. 

Learning context 

 

Instructional conditions shape 
learning analytics results 



Predictive Power Diversity 
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Learner agency 

YƻǾŀƴƻǾƛŏΣ ±ΦΣ DŀǑŜǾƛŏΣ 5ΦΣ JoksimoviŏΣ {ΦΣ IŀǘŀƭŀΣ aΦΣ !ŘŜǎƻǇŜΣ S. (2015). Analytics of Communities of Inquiry: Effects 
of Learning Technology Use on Cognitive Presence in Asynchronous Online Discussions. The Internet and Higher 
Education, 27, 74ς89. 

 

More time online does not 
always mean better learning 



Learner profiles ς use of LMS 

YƻǾŀƴƻǾƛŏΣ ±ΦΣ DŀǑŜǾƛŏΣ 5ΦΣ JoksimoviŏΣ {ΦΣ IŀǘŀƭŀΣ aΦΣ !ŘŜǎƻǇŜΣ {ΦΣ ά!ƴŀƭȅǘƛŎǎ ƻŦ /ƻƳƳǳƴƛǘƛŜǎ ƻŦ LƴǉǳƛǊȅΥ 9ŦŦŜŎǘǎ ƻŦ 
[ŜŀǊƴƛƴƎ ¢ŜŎƘƴƻƭƻƎȅ ¦ǎŜ ƻƴ /ƻƎƴƛǘƛǾŜ tǊŜǎŜƴŎŜ ƛƴ !ǎȅƴŎƘǊƻƴƻǳǎ hƴƭƛƴŜ 5ƛǎŎǳǎǎƛƻƴǎΣέ  The Internet and Higher 
Education, 2015 (submitted). 

Large effect sizes  
(1.4-2.5 ů) on 
critical thinking and 
academic success 



PROCESS NATURE OF LEARNING 



 

How students study with 
technology?  

 



 

Categorization 
Deep and surface approaches to learning 

Trigwell, K., & Prosser, M. (1991). Relating approaches to study and quality of learning outcomes at the course 
level. British Journal of Educational Psychology, 61(3), 265-275. 



 

Significant role of instructions on 
approaches to learning 

TrigwellΣ YΦΣ tǊƻǎǎŜǊΣ aΦΣ ϧ ²ŀǘŜǊƘƻǳǎŜΣ CΦ όмфффύΦ wŜƭŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘŜŀŎƘŜǊǎΩ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǘŜŀŎƘƛƴƎ ŀƴŘ 
ǎǘǳŘŜƴǘǎΩ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ƭŜŀǊƴƛƴƎΦ Higher Education, 37(1), 57ς70.  



 

9ŦŦŜŎǘǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ƻǿƴ ŘŜŎƛǎƛƻƴǎ 
 

Internal conditions 
(e.g., metacognition and motivation) 

 

 

 

 

 
Bjork, R. A., Dunlosky, J., & Kornell, N. (2013). Self-Regulated Learning: Beliefs, Techniques, and Illusions. Annual 
Review of Psychology, 64, 417-444. doi:10.1146/annurev-psych-113011-143823 



 

Student profiling 
Unsupervised approaches 

 

 

 

 
Lust, G., Elen, J., & ClareboutΣ DΦ όнлмоύΦ {ǘǳŘŜƴǘǎΩ ǘƻƻƭ-use within a web enhanced course: Explanatory 
ƳŜŎƘŀƴƛǎƳǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ǘƻƻƭ-use pattern. Computers in Human Behavior, 29(5). 



 

Sequences of activities 
Sequence or process mining, HMMs, etc. 

 

 

 

 

 
Reimann, P., Markauskaite, L., Bannert, M. (2014). e-Research and learning theory: What do sequence and process 
mining methods contribute? British Journal of Educational Technology, 45(3), 528-540. 



 

What learning strategies do 
students follow  

while using technology? 
 

 

 

 



 

Do learning strategies of students 
change over time  

while using technology? 
 

 

 

 



Context  

Year one engineering course in computer systems 
at University of Sydney 

Enrolment: 300 students 

One lecture (2 hours) + one tutorial (2 hours) +  
one lab (3 hours)  

Assessment: midterm + final + project 

Flipped classroom with 100% digital content 



 



 



 



 



 



 


