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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.d



Learning analytics

The use of data about students and their
activities to enhance education
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Drivers
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1. Data-informed decision making

2. Understanding & quantification of
educational processes

Meeting government requirements
4. Pressure from students
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Learning analytics
The current state of play in UK higher and further
education
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Variety of motivations

» Enhancing the student learning
experience

» Improving retention

» Providing students with better
information on their progress

» Improving National Student Survey
scores

» Enhancing teaching

» Building better relationships between
students and staff

» Providing additional support to under-
achieving groups




Nottingham Trent University

Project goals:
» to enhance retention

» to increase a sense of belonging
within the course community
particularly with tutors

» to improve attainment




University of Technology, Sydney

Project goals:
» provide information to reduce student attrition

» help understand the factors affecting low pass rates in ‘killer
subjects’, i.e. those with high failure rates

» provide a dashboard to students showing their study and
engagement patterns

» better understand how different types of interventions affect
student success

» help to develop more personalised adaptive learning



Applications



1. Early alert and student success

Dakota Bergem

Individual Engagement Rating - Cumulative
Calculated from multiple sources including VLE, library use & building access

Dakota's current rating is
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Dakota's current score is

31 5 uEB on last

week

Student detail view - DTP SolutionPath




Student ID Enrolment Status

. 4908 Long Road ; Full-
3242fcbeB1  Sabine Legarra Enrolment Undergraduate 1 Sociology
Beijing Time
16371 Long Road Full-
6b3ad48cedf Sheryl Katsari Enrolment Undergraduate 1 Sociology
Berlin Time
19822 Long Road Full-
Detail ce92a24e45 Roldn Berrocosa Terminated Undergraduate 1 Sociology
Dubai Time
13320 Long Road Full-
Detail 7411633792 Kimber Banfi Enrolment Undergraduate 1 Sociology
London Time
A0 Full-
Detail 6971216287 Sle Godecke 7721 Long Road Dubai Enrolment Undergraduate 1 Sociology &
'good ime
A Full-
Detail eebc69ci53 Uasal Edler 4431 Long Road Berlin Enrolment Undergraduate 1 Sociology -
L= ime
4534 Long Road S Full-
7890fbbec8  Scott Jashkov . Enrolment Undergraduate 1 Sociology .
Madrid et Time
13609 Long Road G, Full-
b7025a8753 Laima Feldstein "good Enrolment Undergraduate 1 Sociology
Dubai O Time
Full-
87d44b0071 Kelsey Janka 16914 Long Road Paris Enrolment Undergraduate 1 Sociology =
ime
24157 Long Road Full-
f2b76caae2 Rachel Nedellec ‘good Enrolment Undergraduate 1 Sociology
Berlin e Time

Tutor view from DTP Solutionpath



0 to Predictive Analytics

Blackboard Predlct Student Risk Reports

Probablllty of Student Passmg Thls Course

13%

\ & High Risk 20% 11 Medium Risk 28%
e
Students 21 Low Ris 53%
Student Probability of Passing Last Activity Degree Programs Current
Grade
High Risk
%-; | Da"”d Dllgluereaux O% S days ago Computer Science - BS D / 64%
'E.’? R’Iclr:'a_riMay O% 5 days ago Information Systems - BS D/61%
0 Mary Feake 5 days ago HealthAdmin & Policy Prog - BA C/75%
\H.. L

Evan McLean

i
v

Lucas Fraser

@ ¢

14%

N
N
N
2

5 days ago

S days ago

HealthAdmin & Policy Prog - BA

Information Systerns - BS

B /82%




Signals at Purdue

il ATET E
Problems identified in 2" week of Sigmals
semester
Interventions include: Eﬂaw Major
all Semester
Posting signal on student’s home Course Int1 Int2 Int3
page - BIOL 101

# @S 101

Emailing or texting them

.2 SPAN 310

Arranging a meeting i STAT 303
Courses that deploy signals see WL
consistently better grades PURDUE
Students on Signals seek help earlier = "S5 '7°5° 0"

and more frequently



2. Course recommendation

Course success predictions for Skip Terry

Filter by Requirement w

Brightspace Degree Compass



3. Adaptive learning

Adaptive Learning Path - Summative Exam Prep

Q Search & Study & Progress & Preferences £ Dracficn ® Tact WMa
A i
[ | i -
1 i -
| |oO Og C
i I, 0%, e
o .."00000 lOoOGO
_IOQO 00 IOO OO. D
© 009 0F || i Ic" o
(8] o2 Q00 Source: Adaptive Learning - Biote
o [ | OOO o0 Q 's) "’IO o 3
o BoCpo ocofl oo
[ INCORRECT
Semipermeable membrane Recommended Readin g
T ) i T | ®Video: Cell Me e Overvie
®Video: P e
m 0 Previous # RecommendedReading ~ Pracice [Jone O

LeaP Screenshot: D2L Corporation




Medical Terminology > Performance Dashboard UserName

Learner Paths
Medical Terminology Personalized Learning Course: Cardiovascular System - Advanced Path

Students Group Concept Types Concept Status
Norma e

NVT Group

Less Filters

Course Completion Status Inactivity

) Any status (O Any status

() Students who have finished the course () Students who haven't seen an activity in the last 7 days
@ students who haven't finished the course yet @ students who haven't seen an activity in the last 28 days

(O students who haven't started the course yet (O students who haven't seen an activity in the last | 365 ~

Apply Filters

5 learners matched this criteria

Select a Learner Pathways taken in the course Badges Earned Actions
Stewie Griffin ~ Cumulative- All Paths ~ YD Rest Understanding Status
Last Login : 31 Aug 2015 (30 days back)
How to Use Coghooks
6 concepts understood
2 tests skipped

1 concept not understood

Cardiovascular Capstone Definitions

Cardiovascular Reference Material
6 concepts understood
2 tests skipped

1 concept not understood

Cardiovascular Capstone Definitions

Cardiovascular Reference Material




Medical Terminology > Performance Dashboard

Learner Paths
Medical Terminology Personalized Learning Course: Cardiovascular System - Advanced Path

Students Group Concept Types Concept Status
@ Normal @© Not reached Skipped

NVT Group
- i@ Test € Understood @ Didn't Understand

Less Filters

Course Completion Status Inactivity

Select a Learner Pathways taken in the course
Stewie Griffin Cumulative- All Paths v

Last Login : 31 Aug 2015 (30 days back)

Cardiovascular Reference Material

6 concepts understood
2 tests skipped
1 concept not understood

Cardiovascular Capstone Definitions

Cardiovascular Reference Material
6 concepts understood
2 tests skipped

1 concept not understood

Cardiovascular Capstone Definitions

Cardiovascular Reference Material - * P = = o P .
e & & € & &9

UserName

™) Path Changed/Reset

@ Activities Performed

Badges Earned




4. Curriculum design

Learning Design

Tools Content

Sequencing Groups

Influences

Influences Analyses Adapts

Behaviour

o
X Instructor asks:

Is student behaviour as Smd?nt ]nstru'clor

expected? behaviour behaviour

Access to Access to
tools tools

Feedback

g Forum Forum
° S onet LT ;
Course designer participation moderation

asks:

ments to
instructor

To wha‘lrextcm did student Conteit
behaviour meet feeny
: : : views
expectations of learning
design
To what extent did instructor
iour affect student Pathways Interventions
iour? followed made
Are grades and completion
rates satisfactory?

End of course
feedback

surveys

Analyses

Performance

Completior

Grades
hdrawals




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



Ethical and legal
ISsues



Bloomberg .

SPECIAL ONLINE OFFER!

Technology

Privacy Fears Over Student Data Tracking
Lead to InBloom's Shutdown

By Olga Kharif | May 01, 2014

000 O =

[ |

ORDER NOW!

Most Popular Feed

Shared Discussed

The World's Biggest Car Company Wants to Get Rid of
Gasoline

Why Americans Will Overpay for Cuba's Vintage Cars
Denied Tenure, Professors Sue Over Discrimination

The Mine Worst Questions Your Parents Will Ask You
This Week, and the Data You Need to Answer Them

Tim Cook Speaks Up

How does your business Sizelp
to your competition?

Sizellp I3

Companies Mentioned

APQO (Apollo Global Manag
$23.24 USD 0.12 0.52%
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actice for learning

~ transparency

86 issues in 9 groups

Group Name Question Main type Importance Responsibility
2 Consent Adverse impact of opting If a student is allowed to opt out of data collection and Ethical 1 Analytics Committee
out on individual analysis could this have a negative impact on their
academic progress?

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

8 Adverse impact Oversimplification How can institutions avoid overly simplistic metricsand  Ethical Educational researcher
decision making which ignore personal circumstances?

|

1he cliggestions are in conflict

What should a student do.f
with their study goals?

Blsimplistic metrics and
&onal circumstances?

How can institutions avc
decision making which | ISR



Name
Adverse impact
out on individu

Group
2 Consent

7 Action Conflict with st

8 Adverse impact Oversimplificat

egated and

s of to improve

Earming analytics will itially imobve the
temns, and changes to institutional
ew data may be collects
rming activit
on this data, and interv
Thits presents opportunitkes for pe
> and Impacts on learming, as
tandings, misuse of data and adw
Complete transpar ar institutional
ential regarding the purpx ol
s The data collected, the process

olved, and how they will be used to enhance the

educational expenience.

This Code of Practice aims to set out the responsibilities
nal institutions to ensure that keaming ar
ippropriately and effecti
hical and logistical issues

Educational institutions in the UK already have informmation
management practices and procedures in place and have
nsive experience of handling sensitive and personal
1 in accordance with the Data Protection Act 1998 (DPA).
By transferring and adaplting this expertise to regulate the
0 Of data for kearming - ons
blish the practices and procedures necessary
to process the data of individuals lawfully and fairly

nsibility

ning analytics,

hould allocate specific respor y within the

institution for-
The collection of dala 1o be used for learming analylics
The anonymisation of the data where appropriate

The analytics processes to be performed on the data,

ind their purposes
The interventions to be carmied out

The retention and stewardship of data used for and
generated by leaming analytics

dent representatives and key stalf groups at institutions
should be consulted around the objectives, design,

development. rollout and monitoring of learming analytics.

mportance
1

Responsibility
Analytics Committee

Student

Educational researcher




Techniques



Social network analysis

Participants

Posts

Statistics Annotations Help Credits

Mouse: | Pick w | [v] Highlight Ego Network  Layout: |KK Layout w | | Export
(ald o

b Participants
Show names

| Scale nodes

Search
Connections
Scale connections
v| Show posts between participants

Connection Type

o ling quad curve

Filter
Enable filtering

Less Than hd

1=
Date Filter

Enable Date filtering
Start Date:
Jan 16, 2011
End Date:
Jan 16, 2011
Satellite View
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Discourse analytics

There’s small, stocky horses and then there
are the ponies and then the big, gigantic
norses. So, I'm sure their surroundings
orobably played a role in their physical
appearance over many hundreds of years.

Ming, N. C. & Ming, V. L., 2015, Visualizing and Assessing Knowledge from Unstructured
Student Writing, Technology, Instruction, Cognition & Learning, 10(1), pp. 27-44.



Does the strawberry plant have numerous
offspring? [Do] its traits contribute to high
population growth? Is the strawberry
found in variable, temporary or
unpredictable environments, where the
probability of long term survival is low? Is
it non-competitive?

Ming, N. C. & Ming, V. L., 2015, Visualizing and Assessing Knowledge from Unstructured
Student Writing, Technology, Instruction, Cognition & Learning, 10(1), pp. 27-44.



Sentiment and emotion 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.



Applications

Techniques




Data









Learning activity data

2016-02-01-12-45 left library

2016-02-01-12-44 borrowed ISBN 0224097377
2016-02-01-12-35 accessed library catalogue
2016-02-01-12-33 logged onto Wi-F1 in library
2016-02-01-12-27 entered library

2016-02-01-12-05 commented on blog post id 973948
2016-02-01-11-47 logged into LMS

©






Jisc Survey: Data

» Wide variety of sources

» VLE and Student Information System
are the main ones

» Attendance records
» Library systems
» Assignment handling systems

» Student survey data




Metrics



Signals at Purdue

Performance
Effort
Prior academic history

Student characteristics

-l ATET E

Siemals

Mary Major

Fall Semester

Course Intl Int2 Int3

.4 BIOL 101

# @S 101

.2 SPAN 310
2 STAT 303

2 COM 150

PURDUE

UNIVERSITY

Purdue Liniversity. West | afaveite. 1M 47907 IS8 (7R51




Composite metrics

use of library

attendance

VLE engagement —

At-risk



Predictive modelling



Linear regression




Course result
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Naive Bayes

100
90
20 o) @9 ® o
70 o) o)

60

Course result

50

40

30
0 10 20 30 40 50 60 70

Total LMS accesses



California State University - Chico
»Total hits is strongest predictor of success

» Assessment activity hits is second

»Metrics relating to current effort (esp VLE
usage) are much better predictors of success
than historical or demographic data.

L
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"a student with average intelligence who
works hard is just as likely to get a good
grade as a student that has above-average
intelligence but does not exert any effort”

(Pistilli & Arnold, 2010)



Marist College, New York

»Predictive early alert model transferred to
different institutions

»Around 75% of at-risk students were identified

»Most significant predictors were:
> Marks on course so far

> GPA
> Current academic standing

(Jayaprakesh et al.)




University of South Australia

» 730 students identified as at-risk

» 549 contacted:
> 66% passed with av GPA of 4.29

» Those not contacted:
> 52% passed with av GPA of 3.14




Student-facing analytics

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



You have spent 7 hours in the library over
the last 3 days.

( e spent 6 hours doing lab work
yesterday.

scored in the top 10% in her
assignment: “The Myth of Sisyphus”.

ONC g met his target to spend
15 hours last week working on his module
“Theatre of the Absurd”.

t says, “Which books off the
ar=y' = ‘'c Nihili Ol




Activity Count Points Awarded

Loggedin 263
gg
Viewed

Attended
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Alice Scott

Student ID : 50002




8932




Readiness



Survey of 33 people in 9 North American universities
Rating from strongly disagree to strongly agree e.g.

“My institution has a culture that accepts the use of data to
make decisions”

“My institution has professionals with knowledge and
expertise in manipulating data from multiple sources and
platforms to conform to institutional specifications”

Arnold, Lonn & Pistilli, 2014



2015

5: Optimizeq
L: Manageq

IR involvement 3: Defineq Data efficacy

iy € ;2232‘52;0 3.4
3.4

Technical ‘a Composite

n' Decision-making

Infrastructure culture
3.4 I )\ 3.4
Policies Investment/resources

3.5 £.7

EDUCAUSE Benchmarking Service; EDUCAUSE Analytics Maturity Index for Higher Education, 2015



a strong vision and belief in the importance of learning

analytics from senior managers in order to enhance the
student experience

interest in better reporting and dashboards, rather than

simply predictive analytics at this stage

interest in enhancing both progression and attainment
the agent of change seen primarily as the personal tutor
mediating the data rather than automated, unmediated,
student-facing dashboards

Andy Ramsden, Blackboard



“A focus on technological issues merely generates ‘urgency’
around technical systems and integration concerns, and fails

to address the complexities and challenges of institutional
culture and change.”

Macfadyen & Dawson, 2012



“Absolutely vital to success was having a leader with a deep
scholarly understanding of learning analytics principles and

practices and the mechanics of creating predictive models.”

Arnold, Lynch, Huston, Wong, Jorn & Olsen (2014)



Tips

Start on a small scale

Support and empower the key stakeholders
Transparency and openness are key to success
Distribute learning analytics governance power
structures (datasets, technical infrastructure &

interventions)
Minimise possibilities for conflict between different

stakeholders by defining principles around the collection
and use of the data

Elouazizi (2014)



D . @
% Sponsor the project Oversee the project %

Define strategic aims Project Decide on policy
Executive Allocate budget > « Analvtics
Monitor high level indicators C y"[t ¢
ommittee

© | @
% Procure systems Monitor overall student %

Carry out technical integration \ progress
I Ensure d'ata Protectlon Monitor retention strategy Academic
Maintain systems Systems 3
administrator

Provide technical support

@ o ®

Monitor use of systems Study (& generate data)
K Monitor interventions Dashboards *——— nonitor own learning

Evaluate the project

Educational — Act on intervention gy dent
Propose enhancements
researcher
@ Teach (& generate data)
Monitor engagement

Monitor students in need i
Adapt teaching Teacher

of support
Tutor / Mediate interventions Data

Advisor \ Identify appropriate data o
sources X

Validate data
@ Monitor learning design Develop & refine predictive I‘)ata?
Monitor content design models scientist
Identify curriculum enhancements Advise on data visualisation
Course
designer

Assess institutional performance @
Refine regional / national policy

Government

Sclater, 2017 Learning Analytics Explained



What next?



1. New data sources

"ORU offers one of the most unigue
educational approaches in the world
by focusing on the whole person -
mind, body, and spirit.”

President Willlam M. Wilson, Oral
Roberts University



@ INDEPENDENT  nNews voices culture Lifestyle Tech Sport Daily Edition Q s O

Student » News

Oral Roberts University criticised for
making new students wear ‘grade-
issuing’ Fitbit trackers

Eating disorder campaigner says: 'This is the most shameful idea | have ever seen’

G
&Y 2 1 6
»

T shares

=

20 [13 comments




2. Analytics as normal practice

“learning analytics becomes as
common as a chalkboard is to a
classroom today”

Dr Jeff Grann, Capella University



3. Personalisation

“Analytics can identify the shape of
every module ... and knows exactly
which kind of path students have to
take, and then provides a completely
personalised path for our students.”

Dr Bart Rienties, Open University



we may have to redesign our courses
INn order to motivate students to
communicate more

Prof. Dragan Gasevic



y @sclater

@ analytics.jiscinvolve.org

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