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“Digital exhaust” 



Big data.     Business intelligence.     Analytics. 

“Datasets whose size is beyond the  
  ability of typical database software 
  tools to capture, store, manage, and 
  analyse” 

Manyika, J. et al., 2011, Big data: The next frontier for innovation, competition, and productivity, McKinsey Global Institute. 



Learning analytics 
The use of data about students and their 
activities to enhance education 



Drivers 



1. Data-informed decision making 
2. Understanding & quantification of 

educational processes 
3. Meeting government requirements 
4. Pressure from students 



Project goals: 

» to enhance retention 
» to increase a sense of belonging 

within the course community 
particularly with tutors 

» to improve attainment 

Nottingham Trent University 





Project goals: 

» Reduce student attrition 
» Understand low pass rates in ‘killer subjects’ 

» Show students their study and engagement patterns 
» Understand impact of interventions 

» Develop personalised adaptive learning 

University of Technology, Sydney 



Applications 



1. Early alert and student success 

Student detail view - DTP SolutionPath 



Tutor view from DTP Solutionpath 





Signals at Purdue 

» Problems identified in 2nd week of 
semester 

» Interventions include: 
› Posting signal on student’s home 

page 
› Emailing or texting them 
› Arranging a meeting 

» Courses that deploy signals see 
consistently better grades 

» Students on Signals seek help earlier 
and more frequently 



2. Course recommendation 

Brightspace Degree Compass 



3. Adaptive learning 

LeaP Screenshot: D2L Corporation  







4. Curriculum design 



Is student behaviour as expected? 
Are the groups working? 
Are assignments being submitted on time? 
Is student performance on assessments 
satisfactory? 
 
To what extent did teacher behaviour affect 
student behaviour? 
 
 
 



Issue identified: a key piece of learning 
content is not being accessed by most 
students 
 
Questions: was the content too difficult, 
sequenced at the wrong time, or its 
importance not properly communicated? 
 
Intervention: ask students why they’re not 
accessing it; make content easier to find; 
communicate its importance better 
 
 



Issue identified: a particular minority group 
is not performing well in an aspect of the 
curriculum 
 
Questions: is this due to linguistic or 
cultural issues, lack of prerequisite 
knowledge or skills, or financial issues? 
 
Intervention: target additional support at 
the minority group 
 
 
 



Data 











Metrics 



Signals at Purdue 

» Performance 

» Effort 
» Prior academic history 
» Student characteristics 



Composite metrics 

» use of library 

» attendance 
» VLE engagement 

 At-risk 



Predictive modelling 



Student LMS accesses 
(x) 

Result (%) 
(y) 

1 27 70 

2 70 62 

3 36 51 

4 85 75 

5 17 53 

6 55 65 

7 12 48 

8 59 67 

Linear regression 





Naïve Bayes 



Techniques 



Social network analysis 



Interaction analysis – Blackboard X-Ray Learning Analytics 



Appreciation, Delight, Desire, 
Disappointment, Dislike, Emphatics, 
Enjoyment, Excitement, Fear, Frustration, 
Happiness, Hope, Humour, Irony / sarcasm, 
Like, Passion, Preference, Pride, Surprise, 
Thankfulness, Unhappiness, Wonder and 
Yearning. 

Cleveland-Innes, M., 2012, Emotional presence, learning and the online learning environment, 
IRRODL: The International Review of Research in Open and Distributed Learning, 13(4), pp. 269-
292. 

Sentiment and emotion analytics 



1. Early alert 

2. Course 
recommendation 

3. Adaptive 
learning 

4. Curriculum 
design 

Predictive 
analytics 

Social network 
analysis 

Discourse 
analytics 

Sentiment & 
emotion analytics 

Textual 
analytics 

Applications 

Techniques 



Comparative – social – gameified – private by default – usable standalone - uncluttered  

Student-facing analytics 













Ethical and legal 
issues 





If a student is allowed to opt out of data collection and 
analysis could this have a negative impact on their 
academic progress? 
 
What should a student do if the suggestions are in conflict 
with their study goals? 
 
How can institutions avoid overly simplistic metrics and 
decision making which ignore personal circumstances? Available from Effective learning analytics blog: analytics.jiscinvolve.org 



If a student is allowed to opt out of data collection and 
analysis could this have a negative impact on their 
academic progress? 
 
What should a student do if the suggestions are in conflict 
with their study goals? 
 
How can institutions avoid overly simplistic metrics and 
decision making which ignore personal circumstances? 

86 issues in 9 groups 

Group Name Question Main type Importance Responsibility 
2 Consent Adverse impact of opting 

out on individual 
If a student is allowed to opt out of data collection and 
analysis could this have a negative impact on their 
academic progress? 

Ethical 1 Analytics Committee 

7 Action Conflict with study goals What should a student do if the suggestions are in conflict 
with their study goals? 

Ethical 3 Student 

8 Adverse impact Oversimplification How can institutions avoid overly simplistic metrics and 
decision making which ignore personal circumstances? 

Ethical 1 Educational researcher 



Group Name Question Main type Importance Responsibility 
2 Consent Adverse impact of opting 

out on individual 
If a student is allowed to opt out of data collection and 
analysis could this have a negative impact on their 
academic progress? 

Ethical 1 Analytics Committee 

7 Action Conflict with study goals What should a student do if the suggestions are in conflict 
with their study goals? 

Ethical 3 Student 

8 Adverse impact Oversimplification How can institutions avoid overly simplistic metrics and 
decision making which ignore personal circumstances? 

Ethical 1 Educational researcher 

 jisc.ac.uk/guides/code-of-practice-for-learning-analytics 



Impossibile visualizzare l'immagine. La memoria del computer potrebbe essere insufficiente per aprire l'immagine oppure l'immagine potrebbe essere danneggiata. Riavviare il computer e aprire di nuovo il file. Se viene visualizzata di nuovo la x rossa, potrebbe essere necessario eliminare l'immagine e inserirla di nuovo.



@sclater 

   analytics.jiscinvolve.org 

Book: 
Learning Analytics Explained 
Niall Sclater (Routledge, March 2017) 
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