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Data-driven decisions with
Bayesian networks and data
visualisation
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Institutionalise Learning
Analytics
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(Beer et al., 2012; Ferguson, 2012)

Learning
Management
Systems

Learning
Analytics

Impact
Teaching &
Learning /

Student

Success

1. Other data
sources and...

2. Adoption of LMS
and use of clickstream
data combined with...

3. Transactional- and
biographical data
from Student
Information Systems
(SIS) = drivers for LA

Allow stakeholders to
identify patterns in
student activity.
Challenge remains to
extract value and to
Institutionalise LA



Learning Analytics Definition

“Learning analytics is the measurement, collection,
analysis and reporting of data about learners and
their contexts, for the purpose of understanding and
optimising learning and the environments in which it
occurs.”

(Ferguson, 2012,Siemens and Long, 2011)



Learning Analytics
IS...

Learning or
learner?



measurement,
collection,

Measurement:

Purpose...; N Y
Collection: How, which dna V5|§ an
systems...; reporting...

Analysis: Skills; context;
Reporting: To whom,
how, when...



of data about
learners...

//a;ta:vvhkj{\\
/ data?m \

learners:
E which ;
\ learners?... 4



Context: which
context, what
must be
included or

excluded...



(Dietz-Uhler and Hurn, 2013)

—

4 \
/understanding and
| optimizing: by |
who, how, when...

Knowledge and

skills and time

needed...

A

for the purpose of

understanding and
optimising

learning...




—
j /nd the \

environments
in which it
occurs.

environments: Online,

Face-to-face, off-
campus...

in which it occurs: real

time, measurement of

changes, willingness...




Large Scale Adoption

Challenges

Challenges

Case studies
Summary of

challenges
documented and
experrienced

Case studies

Adoption models

Examples of
successful =
institutional Models

adoption _ o
Overview of existing

institutional adoption
models for LA

implementation Ca paCitY

Evaluating a single
adoption capacity
area

/i Dimension
ol



Challenges

Data
Resources & Skills

Policies & Processes

Culture

)
O
c
©
c
—
)
>
(@)

O

Quantity

Adoption

Organisational change

Data

Management, access,
standardisation,
interpretation,
access, accuracy...

=

Policy & Process

Adoption of new &
evaluation of related
policies. Institutional
processes

W
a
[
[ TaY |
as &b

Resources & Skills

Access to HR, IT &
Financial resources to
sustain LA; new skill set.
Stakeholders...

il

Culture

Resistance to change,
Institutional priorities,
Evidence of data-driven
decision making



Large Scale Adoption

Case Studies

Purdue Signals

Pioneering work at the University of Purdue through the
Course Signals systems (Arnold and Pistilli, 2012)

Nottingham Trent University

Providing students, tutors and support staff access to a
student progress dashboard using data from various data
sets (Day, 2015;Foster, 2015)

Open University UK

Experience in managing student data supported througj
considerable research informed the institutional
adoption of evidence based decision-making (Ferguso

Click Mouse to Advance Animation

Purdue Signals

It uses descriptive data from the SIS, LMS and
gradebook to provide a student facing report with an
interface simulating a traffic light

Nottingham Trent University

Student dashboard at NTU received positive feedback
from tutors and students and resulted in an
institutional culture of data-driven decision making.

Maryland, Baltimore County

Provides students with real-time feedback about their
own performance to enhance student responsibility
for learning.

Open University UK

Senior management act as sponsor for the project
and provided the vision and took ownership for
implementation of the ROMA Framework to
institutionalise learning analytics



Start with the Strategic

Action Problem to be Solved
Plan for o
Analytics @ ©

* Assess/Evaluate Success Engage a Team

* Provide Feedback (Cross-Unit Collaboration)
Raise
Analytics 1Q

* Conduct Internal/
External Scan ¢ Learn from

i
Implement Action Plan What Others are Doing

Change Culture/
Behavior

5 &

Create an Action Plan: * Express Institutional Readiness/
* Solutions to Problems ¢ Investment Maturity * Express Desired Outcomes
in Tools, Processes & People and the Performance Gap

* Needed Changes in Culture/Behavior to be Closed

(Norris and Baer, 2013) \_/



Greller & Drachsler

Internal
Limitations

External
Constraints

Competences Acceptance Conventions

o o
O Learning Ancyites B
Learners Theories

Reflection Prediction m

Stakeholders

Obijectives

(Greller and Drachsler, 2012)




EDUCAUSE: LA Maturity index
2012 2015

%; Oplimizey %: Oplimizey
Governance/ iu Mondged & Manageq
lnfrastructur: % Dolneg Culture/process IR involvement 3: Ocfined Data efficacy
3.5 :::::; 3.5 3.8 \\:‘:x:":“,: 3.4
N
'32° 34 i
Composite Data/reporting/ Technical ‘ Composite Decision-making
Expertise ’ \ tools Infrastructure culture
3.1 2 3.2 TN A -
2 0 1 4 Policies Investment/resources
I
""'2’.‘;“'"‘ o Oplinibng 3.5 2.9
1 Manageg
3.7 \w 3.4
N

3.4

Technical W comoosite ™M) Decision-making
Infrastructure culture

3.4 , L\ 3.4

Polici Investment/resources
(Dahlstrom, 2016) 3.5 2.9



Dashboards /
Reports / Tools

Systemic LA at the OU in the UK

Success outcomes

indicators

Institutional
Dashboard

Measures of our L
. | Indicators
Dpera ona HI"Id measures
. - performance and fed into
Learning & teaching Student support interventions dashboards
actl\ﬂtles ﬂCthltlES an[j repurtS Prqgramn‘le
at relevant Directors
levels
Module
Evidence of the Teams
drivers of student
Student

: success guides

Drivers of student success N sul
what we do and

what we measure

Support Teams

INTERVENTION

Evaluation of the outcomes from interventions increases our
evidence base of what drives student success

(Tynan & Buckingham Shum, 2013 as quoted
in Siemens et al., 2013)



LA Sophistication Model

o
U
©
&0
3
- Organization
e
£ Students
g Faculty
‘.g - Student dashboards
N - Teaching dashboards
c Experimentation - Bl reporting tools ,
u“b - Cross-system data integration
- - Drill down reports
2 - Sample dashboards
£ |2
® | E - Basic reports
|9‘.’ = - Log data
Beginning

Sector

Transformation
- Data sharing capabilities
Organizational g g‘”o"%t":”
Tranformation Sopenfdia

- Sector-wide agility
- Predictive models
- Personalized learning
- Measured by impact &
organizational strategy

Advanced

Maturity of Learning Analytics Deployment

(Siemens et al., 2013)



Model of
Strategic
Capability

(Colvin et al., 2015)



Model of system conditions for sustainable
uptake of LA

@ Reinforcing process . Stock -O) Flow % Causal link

Strategic
Capability

educator

Implementing upta ke

(®

Implementation Tool/Data

Research / (o
Capability Quality Learning

(Colvin et al., 2015)



Learning Analytics Drivers

Retention

Course level performance
Demonstrate effectiveness in T&L
Understand student characteristics
Improve course design / quality
Improve service delivery

Faculty productivity

Reduce costs

Cohort analysis

Other

23



Mapping of institutional adoption capacity areas

LARI (Arnold, Lonn &
Pistilli)

EDUCAUSE: Maturity

Culture & Processes

Data management
expertise

Data Analysis Expertise

Governance /
Infrastructure

Readiness perception

Index 2015
IR involvement

Technical infrastructure

Policies

Investment / resources

Decision-making culture

Data efficacy
?

Culture & Vision

Ethics & Legal issues

Strategy & Investment

Structure & |Governance

Technology & Data



Capacity activity

e List the e |Indicate e Evaluate e State impact e Plan action
critical institutional existing- and the dimension  stepsin
institutional stakeholders required may have on order of
adoption involved and skills and student feasibility
dimensions their role / resources success and priority

needs interventions

25
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Bayesian logic and Data
visualisation
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Objectives

* Analyse student throughput

* Answer guestions such as

— % students completing studies in
* min time
* min+ 1 time
°* min + 2 time

— % students still active in system
— Per faculty
— Demographics




Descriptive Statistics

* Heda System

2010 Baseline Enrolment

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30%
20 %
10 %

0%
2010 2011 2012 2013 2014 2013

B Enrolments Cumulative Drop-outs === Cumulative Graduates




Alternative Approach

 Knowledge base system (KBS)
— Knowledge base - contains information about the system
— Inference engine - contains logical rules about the system

* Main output

— Reason about the system




Bayesian networks

* Graphical structure
— Nodes
e A set of random variables

— Directed Arcs
e Connect nodes, representing the direct dependencies between variables

* Strength of dependencies is quantified by conditional probability distributi
associated with each node.




Example

SPRINKLER RAIN

F 0.4 0.6 0.2 0.8

T 0.01 0.99

GRASS WET
SPRINKLER RAIN| T F
F F 0.0 1.0
F T 0.8 0.2
T F 0.9 0.1
T T 0.99 0.01




Inference (What-if Analysis)

Sprinkler Rain Sprinkler Rain
w3220 7 [ ] 20,00 T 1.00 T 10000 T
s R0 F —— e o0 F e F 0.00 F

Grass Wet Grass Wet
s 4484 T Emie T
[ =516 F [ | 1981 F
Sprinlder Rain Sprinkder Rain
000 T [ 2920 T | 580 T [] 718 T
F | 0,50 F PNEEED FF——{eeEEe F
Grass Wet Grass Wet

| 2336 T

e 54 F _'3-'3'3 g




Leitlho™
A KBS for Student Throughput Analysis

*Leitlho means ‘eye’ in Setswana




“Independent” Variables




“Dependent” Variables




Components of model

e Data

— Preprocessing (Python)
— One line per student (csv format)

* Graphical structure
— Variables
— States of variables
— Structure

* Parameterise
— EM Algorithm




EM Algorithm

(Parameterise)
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The Wits Biographic
Questionnaire
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The Wits Biographic Questionnaire

e Comprehensive school and student background questionnaire,
administered to first-time, first year students

 Aimed at better understanding how a student’s background

influences theirs success the University

e Using the BQ, the University will be in a better position to

implement appropriate programmes that support the high school/

university transition




The Biographic Questionnaire

 The Biographic Questionnaire is currently funded by the Kresge

Foundation (Siyaphumelela “‘We Succeed’ Project)

* One of the main objectives of the Wits Siyaphumelela Project is

to ‘Understand university readiness among undergraduate

students’




BQ Progress

* The student Biographic Questionnaire is fully online and has been

integrated into the Wits administration process (compulsory)

e Data collected in 2016 & 2017




BQ Structure

* Home background

* Facilities at home; Location; 15t Generation status; Family support structure;

Financial income; Educational background, etc.

* School background

* Location; Classification; Infrastructure; Language of instruction; etc.

 Additional Information

* Payment of tuition fees; Part-time employment; Accommodation; How far is

student stay from campus; Mode of transport, etc.




BQ- Role players

1. Support from the Registrar and DVC Academic

2. Independent developer and the Wits Academic Information Systems
Unit (AISU)

3. First year experience (FYE) office

4. Wits call center

5. Wits student enrolment center

6. Faculty Program coordinators




BQ Coordination

 BQ planning takes place during the last quarter of the year
* Reviewing questionnaire
* |nitial meeting with role-players

* January
* Training to temp call center agents and FYE student assistants
 Reminders sent to role-players

* Weekly progress emails during course of registration




BQ Response rate

Study Respondents:
First Year UG Students
100 -
80 A
<
o 60 -
a0
"q:'; 40 - B Study Participants
20 A
O -
2016 2017

* Why not 100%?




BQ Challenges

* Mostly technical in nature
e Students ‘not seeing’ the BQ
* Internet browser version
* Reminder emails

* Tracking progress

 Computer proficiency not a challenge




BQ Results 2016/2017

 Gender and Race (from University data)

Gender: 1st Year UG Students Race: 1st Year UG Students

100 - 100 -

80 - 80 -
—_ . 68 67
< <
@ 60 - 55 55 E 60 -
g 45 45 B Female &P H 2016
g 40 | 5 Male 3 40 - = 2017
g g

20 - 20 15 16 13 13

4 4
0 T 1 0 -

2016 2017 African White Indian Coloured




BQ Results 2016/2017

* First generation status

First Generation Status:
1st Year UG Students

48 47

Percentages (%)

20 A

. .Yes

2016 2017




BQ Results 2016/2017

* Home information

Class Status: 1st Year UG Students Taught in Home Langauge: 1st Year UG
100 - Students
o0 - 100 -
58 80 -

D
o
1

® Homes located in 60 -

Urban Areas

D
o

40 - B Not

Percentages (%)

Percentages (%)

N
o
1

20 -

o
|

2016 2017 2016 2017




BQ Results 2016/2017

 School information

School Quintiles: 1st Year UG Students School Location (Urban/Rural): 1st

100 3 Year UG Students

80 - 100 -
- 81
EE = 80
$ 60 - X
g ® Quintile 1-3 S 60 -
o 40 - . intile 4-6 i B Urban
g Quintile 4- y 40 M Rural
5 5

o

20

N
o
1

o
!

O -
2016 2017 2016 2017




BQ Results 2016/2017

 School information

School Infrastructure:

Science Labs
Library
Computers

2016
77% (65%)
68% (58%)
78% (62%)

2017
75% (66%)
70% (59%)
78% (61%)



BQ Results 2016/2017

 Tuition and accommodation

Accommodation During Studies: 1st

Payment of Tuition: 1st Year UG Year UG Students

Students
100 -~
100 -
80 -
° 80 - g
o @ 60 -
a0 0o m 2016
it € 37
c W 2016 g 40 1 34 2017
O []
P o 18
k2 m 2017 20
0 -
ParentS NSFAS Bursarles Fund|ng Home Of—f_Campus/Prlvate On_Campus

(Eskom, etc.) arrangements
not finalized




BQ Reporting

Preliminary data analysis February
Present prelim data to University Forum late March

Data triangulation/ validation April/ May

Final report June




The BQ moving forward

Data collection will continue in 2018
Partner with other Universities
Conducting analysis looking at student performance

Longitudinal potential

— following progress of student cohorts over time




Thank You

Fezile Mdluli
Institutional Researcher

Fezile.Mdluli@wits.ac.za
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The case of Wits:
Discussion

doys34o0M LT0Z V13IHVS

% UNIVERSITEIT VAN PRETORIA %ﬁ%ﬁﬁ?;{ﬁ{;ﬁé
UNIVERSITY OF PRETORIA , XS
Que® YUNIBESITHI YA PRETORIA JOHANNESBURG




g\/\/

Southern African Association for Institutional Research

—t
=
@
=
=
Q)
—
o)
1
n
%
Q)
S
Q

C
=)
<
()
=
wn
=
<
@)
*
U
=
¢]
—F
@)
—.
Q
@0
C
=3
<
()
=
wn
=
<
@)
#,

Presentation on Bayesian
models (The case of UP and
Wits)
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Student throughput analysis
using a Bayesian Model :
The case of UP
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* Main objective
* Research questions
* Model
* Results
e Institutional level (UP)

* Impact




Main objective and research questions

 Main objective
 To analyse student throughput using a Bayesian Model

* Research questions

 From which Faculty/Gender/Ethnicity students graduate in minimum
time?

 Which demographic profiling of students are more likely to be active
after minimum graduation time plus 2 years?

 Does funding have an impact on the profiling of UP students?

 Are students who change programmes more likely to droput?

e What variables are most likely to impact on students academic
performance?




Processed variables

Independent variables Dependent variables
e Gender: Gender description of the * Change study programmes?: Yes/No
student.

*  Min: the minimum number of years of study

*  Ethnic group: Ethnic group of the required for the completion of the qualification.

Students according to Hemis.

«  First year: First term of the student at Min + 1: the minimum number of years of study

the institution (2011,2012, and 2013 required for the completion of the qualification plus
Cohort). 1 year.

* Funding: Yes/No, the status indicate Min + 2: the minimum number of years of study

whether a student has a sponsor required for the completion of the qualification plus
such as a bursary, loan etc. 2 years.




Gender [

e sooo F
e sooo M

min

Discontinued
Active in Program
Completed Progra

Model (Institutional Level): Student
throughput analysis

First Year )

Ethnic Group =012, 02=0.67 Furiding
[ 50,00 Black | =553 2011 s S0.00 Yes
I 50,00 Whits ( B s o0 I 50,00 Mo

. 33.33 2013
N P
Chang_e_prcugramme
|| 18,63 ves
32 no
| 4,05 new degree
] min + 1 mit + 2
[ ] Discontinued N Discontinued
] active in Program > . Active in Program
] Carnpleted Program

k Completed Program

Faculty (Started)

IYI' Education Duration |

| | 11.11 00001 - Hurnanikties ] p=3.95, 07=0,99
| | 11.11 00002 - Matural and Agricultural Sc T w3
| 11,11 00004 - Law — 45'4? )
| 11.11 00005 - Theology I '
| | 11.11 00007 - Economic and Management Sc - m 1233 g
| 11,11 00005 - Yeterinary Science '
[ | 11,11 00009 - Education
| 11,11 00010 - Health Sciences
| 11,11 00012 - EBIT
Faculty (Ended) [
| ] 11.07 00001 - Hurmanities
= 10,03 00002 - Matural and Agricultural Sc Education Duration (3]
12,33 00004 - Law _ _
[ 9.98 00005 - Theology u=3.84, 02=1 ~
| 12,13 00007 - Economic and Management Sc 0.60 1 ratic
] 5.54 DO00S - Yeterinary Science - Lo7 2
[ 11.81 00009 - Education s 3900 3
= 11.95 00010 - Health Sciences I_ B
12.07 00012 - EBIT u 57 e el




Best Case Scenario (Graduation time, min )

Faculty (Started) [l Education Duration [

|| 14,053 00001 - Humanities = —|
. _ p=3.68, 02=0.55
First Year ) [ | 5,46 00002 - Matural and Agricultural Sc  EEFTYTECEE
L=2011, 02=0 Funding n 13,43 00004 - Law : = BH I bt
S 701 — s 5 11.88 00005 - Theology a | 194 5
000 2012 [ 38.14 Mo [ | 15,95 00007 - Economic and Management Sc I 4% &
IZIIIZIIZI 3013 | 4,58 00005 - Yeterinary Science '
: [ | 13,17 00009 - Education =
[ ] 9,09 00010 - Health Sciences -
/ _/ ] 11,38 00012 - EBIT
, ' Change programme [
I Z.64 yes
EEza no
| 14,13 new degree
¢ ' x Faculty (Ended) [=]
’* [ | 12,90 00001 - Hurnanities
/ [ ] 9,55 00002 - Matural and Agricultural Sc
e = %g?z ggggg - Ifahgnlngv Education Duration (5]
mmin min + 1 = L7 <z 2 . | 14,16 00007 - Econamic and Management Sc p=3.54, 02=0.45
0.00 Discontinued 1.66 Discontinued | 1.66 Discantinued 0.26 0O00S - Yeterinary Science o7E 1 |
0,00 Active in Program ’ L.66 Active in Program | 1.66 Active in Program [ 13,53 00009 - Education n | 147 2 |4
IR riplsted Program Completed Program) | | IERNSENEE Completed Program ] 9,47 00010 - Health Sciences { P 4550 3
| 12,33 00012 - EBIT e 4075 4
N - | 21z 5
———— — | 1.37 6 |}

Control variables: Completed in min time and cohort = 2011
Associated student profile: White female students with financial support that do not change programme




Worst Case Scenario (Graduation time,
min plus 2)

Faculty (Started)

[+] Education Duration {

Gender . ) 1 4,20 00001 - Hurnanities —4.95 07—1.36
I Ethinic Group First vear . [ | 9,02 00002 - Matural and Agricultural Sc KT8, 0o B
F ] Black Funding i 5,465 00004 - L [ ] 13.53 3 i
— M ac p=2011, 02=0 — : aw . zsas 3 |20
[ ] wehite . e 52,17 Yes | 6,10 00005 - Theology Ly (5 PR
{ 000 201z . 47.83 Mo | 3.97 00007 - Economic and Management Sc N s
000 Z01% ] 35,65 00008 - Yeterinary Science '
' [ ] £.40 00009 - Education L
[ | 20,39 00010 - Health Sciences -
] .81 0001Z - EBIT
EN
] 28,35 ves
765 no
1 4,02 new degree
Faculty (Ended) i
1 5.12 00001 - Humanities
[ | .69 00002 - Maktural and Agriculbural Sc
Il Z%g ggggg . '%a‘;"nlngv Education Duration (5]
i Il < 1 . = ) 2 2 ; [ ] 6,12 00007 - Economic and Management 5c p=4.74, oz=1.6
[] .50 Discontinued 4.43 Discontinued d 0.00 Discontinued . 28,82 00003 - Veterinary Science 0,42 1 -
NEEES Active in Program Active in Program Active in Frogram | 7.91 00009 - Education - 103z b
1 2,85 Complsted Program 2,85 Completed Program 0.00 Campleted Pragramm ] 21,38 00010 - Health Sciences ( [ | 19,05 3
| 10,40 00012 - EBIT || 29,05 4
\\ 1 453 5
S~ A

Control variables: Still active in min time plus 2 years and cohort = 2011

Associated student profile: More likely to be black male students with or without funding support that do
not change programmes




Change programme : Yes

Faculty (Started) [*] Education Duration (
Gender i . | | 10.57 00001 - Humanities =397, g2=1.15
] = Ethnic Group First ear Fundin [ | 27.22 00002 - Natural and Agricultural Sc ”_’W
— M I— Black p=2011, 02=0 - ' 134 00004 - Law e 3504 ||
] white T . 45091 ves | 10,46 00005 - Thealagy L | 5804
{ .00 2013 . 5409 Mo [ | 12,22 00007 - Economic and Managerment Sc = G
EIIIZIIZI 2013 [ 15,11 00003 - Yeterinary Science '
' 1 5.91 00009 - Education -
| £.23 00010 - Health Sciences
[ | 10,94 00012 - EBIT
Change -p-rugramme
N ==
0.00 no
0.00 new degree
N
Faculty (Ended) [
| 11,29 00001 - Hurnanities
[ 24,81 00002 - Matural and Agricultural Sc
II g-gg ggggg - %’ibe\lology Education Duration (<
i - min + 1 = LIl <7 2 . | 17.59 00007 - Economic and Management Sc p=3.47, 02=0.57
[ ] 19,77 Discontinued [ | 20,85 Discantinued | 21,53 Discontinued | 2,12 00008 - Yeterinary Science 0.6l 1
TS, 75 Active in Program B 41.64 Active in Program | 27.93 Active in Program | 10,08 00009 - Education o |l 302 2
1 4,47 Completed Program| [~ ) ™88 37.51 Completed Program| | (BN 50.54 Completed Program [ ] %27 00010 - Health Sciences ( . 5277 3
[ | 16,06 00012 - EBIT ] 38,92 4
| 131 5
\/1 : 336 6

Control variables: Change program YES and cohort =2011
Associated student profile: They are more likely to be still active after minimum time




Thank you!

ben.ntshabele@up.ac.za
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Student throughput analysis
using a Bayesian Model :
The case of Wits

—t
=
@
=
=
Q)
—
o)
1
n
%
Q)
S
Q

C
=)
<
()
=
wn
=
<
@)
*
U
=
¢]
—F
@)
—.
Q
@0
C
=3
<
()
=
wn
=
<
@)
#,

doys34o0M LT0Z V13IHVS

% UNIVERSITEIT VAN PRETORIA %ﬁ%ﬁﬁ?;{ﬁ{;ﬁé
UNIVERSITY OF PRETORIA , XS
Que® YUNIBESITHI YA PRETORIA JOHANNESBURG




Model (Institutional Level): Student throughp

Gender
FEMALE
MALE

ew degree n
no

yes

Faculty Started

Commerce, Law & Management
Engineering and the Built Environment
Health Sciences

Humanities

Science

Faculty Ended

Commerce, Law & Management
Engineering and the Built Environment
Health Sciences

Humanities

Science

m

What-If model for the University of the Witwatersrand

d

nalysis

Gender Ethnic
= 000 EE AFRICAN
ey 00 FERLN CHINESE
COLOURED
INDIAN
Funding WHITE
o [ 56, 10%
ves [N 43.50%
Duration Start..
Change 3 754
. | 2.30% 4 6255
o I
ves [ 11.50% &
Faculty Started
3702 - [ z:.52%
3392 I 1550
1685 Il 10.71%
4258 I =055
2703 I 17.17%
Faculty Ended
3288 Commerce zgement [N z5.20%
3427 E I 217
1729 I 10.95%
4105 | B
2481 I 15.75%

Ethnic

Duration 5ta..

3

4]}

i)

First Year First Year
2011 43805
2012 5431
2013 5504
I 13.03%
I 1557
Duration Ended Duration End..
[ 1 217 1]1,38%
D o, 74% 3 7988 : I o7
0,47% 4 6634 < I : 5%
| ENRE 5 80 5 0,51%
6 821 s [l 5.22%

Min Min

Active in Program

Completed Program

Riscontinued

Active in Program 2,41%

Completed Program

Discontinued

+2
o I == 615
o I 535

Active in Program

Completed Program

Discontinuad




Best Case Scenario (Graduation time, min )

What-If model for the University of the Witwatersrand

Gender Gender First Year First Year
FEMALE revacs [ - 225 AFRICAN 2011 1663 2011
MALE vals [ =575 CHINESE 2012
COLOURED D 2013
INDIAN I 15.00%
Funding HITE 5408
o I <5 0<% WHITE = I =7 .54%
ves [ 2501t
Duration Start.. Duration Sta.. Duration Ended Duration End..
— Changs 3 834 : I 0. 155 1 5 1 0,30%
new degree new degree - 11,00% & 850 4 _ 41,49% 3 787 3 _ 48,12%
- ~ T 5 8 5 0,48% 1 732 < I ;- 02%
6 131 & [l 7.58% 5 ] 5 0,48%
& 151 & [l o.08%
Faculty Started Faculty Started Min Min
Commerce, Law & Management 350 Active in Program eted Program _
Engineering and the Built Environment 244 Engineering Completed Program
Health Sciences 283 alth Sc 5 Discontinued
Humanities 528 Humanities || N 31.75%
Science 218 Science - 13,11%
Min +1 Min+1
Completed Program 1683 complzz=d Progrzm [
Faculty Ended Faculty Ended
Commerce, Law & Management 411 Commerce, Law & Management _ 24,71%
Engineering and the Built Environment 260 Engineering & viro.. - 15,63%
Health Sciences 285 e [ 7.1 Min*+2 Min-+2
- ) Completed Program 1663 complet=d Progrzm [
Humanities 514 s 0 EEE
Science 193 ence [ 11.61%

Control variables: Completed in min time and cohort = 2011
Associated student profile: African female students with financial support that do not change programme




2012 Cohort: Graduation time ,minimum time

What-If model for the University of the Witwatersrand

Gender Gender Ethnic First Year First Year
FEMALE revals [ s:.11% AFRICAN srrican [ s =% 2011 2012
MALE viae [ 3z 59% CHINESE cH 2012 1738

COLOURED LOUR 2013

INDIAN noian [ 13.29%

Fundin - .
g 25,050 WHITE wats [ 27 79
ves [N - 5%
Duration Start.. Duration 5ta.. Duration Ended Duration End..
Change 3 931 : I -: 570 1 8 1 048%
new degree 2 new degres . 5,98% & 753 4 _ 45,83% 3 881 3 _ 50,68%
o - 5 14 5 |0,81% 4 835 < I : 04%
5 14 5 |0,81%
Faculty Started Faculty Started Min
Commerce, Law & Management 386 aw & Management [N 22.21% Active in Program dprogrzm [
Engineering and the Built Environment 197 E .. [ 11.33% Completed Program
Health Sciences 156 es - 8,98% Discontinued
Humanities 746 Humanities _42,92%
Science 253 sciencs [ 12.56%
Min +1 Min +1
Completed Program 1738 completzd Progrzm [ RN

Faculty Ended
Commerce, Law & Management 410 - I 23 .59%
Engineering and the Built Envirenment 203 Er I 1165%
Health Sciences 155 es [l 5022 Min 2 A Min>2
— 222 . _ 41 543 Completed Program 1738 Completed Program _
Science 243 science [ 12.27%

Control variables: Completed in min time and cohort = 2012

Associated student profile: African female students with financial support that do not change programme




What-If model for the University of the Witwatersrand

Worst Case Scenario (Graduation time, min plus 2)

Gender Gender Ethnic Ethnic First Year First Year
FEMALE FevaLs I +5 510% AFRICAN srricen N <755 |20l 1300 2012
vials [ -1 150 CHINESE H 0,30% 2012
COLOURED COLOURED .4,32‘!': 2013
INDIAN woian [ 14.06%
Funding were I 13.75%
ves [ 17.71%
Duration Start.. Duration Sta.. Duration Ended Duration End..
Change 3 670 = I 45250 1 3 1 0,22%
- 4 614 Y 000 SR 3 620 : I 1%
ves [ 14.05% 5 14 5 | 1,04% 4 617 N EESEN
& 46 & [ 3.42% 5 17 5 | 1.28%
& &7 5 [l 5.47%
Faculty Started Faculty Started Min
Commerce, Law & Management 250 Commerce, Law & Managen nent - 18, 60% Active in Program 1340
Engineering and the Built Environment 458 Engineering and ). Discontinued 4 Discontinued 0,30%
Health Sciences 95
Humanities 272
Science 265
Min+1
Active in Program 1342 Act
Discontinued i
Faculty Ended nded
Commerce, Law & Management 261 Commerce, Law ement _ 15,42%
Engineering and the Built Environment 451 Engineering and .. _ 33,56%
Health Sciences 134 th Sciences [ 8.57% Min_+2_ inn+2
Humanities 275 Humanities _ 20,46% Activein Program sl Tregrem _
Science 223 Science - 15,59% Completed Brogiam

Control variables: Still active in min time plus 2 years and cohort = 20117

Associated student profile: More likely to be African male students without funding support and do not

change programmes




Change programme : Yes

What-If model for the University of the Witwatersrand

Ethnic First Year First Year

I 52 2% 2011 o6 012

Ethnic
AFRICAN

Gender
FEMALE

Gender

-1z I 5-.795%

MALE | EEENE CHINESE | 0,933 2012
COLOURED I 3,56% 2013
INDIAN I 17 56%
Funding Funding WHITE 5 230¢
No 00000 ppET e I 25 25%
Yes ves | 3z.55%
Duration Start.. Duration 5ta.. Duration Ended Duration End..
Trae Change 3 550 S B51am 1 83 1 I 12.85%
new degree o T - 89 2 I 13.75% 3 306 : I 2 c7
- 5 3 5 0,46% 4 206 < I 51.59%
yes 6 4 5 0,62% 5 8 3 I 1,24%
& 42 & i 5.56%
Faculty Started Faculty Started Min
Commerce, Law & Management 211 Ma ent _ 32,66% Active in Program
Engineering and the Built Environment 132 I =0.23% Discontinued
Health Sciences 29 . 4 4905
Humanities 154 Jmanities _ 23,84%
Science 120 science [ 18.55%
Min+1 Min+1
Active in Program 283 A i =m [ 43.81%
Completed Program 350 Com =m | 52 15%
Faculty Ended Faculty Ended Discontinued = =d | 201%
Commerce, Law & Management 259 Commerce, Mai ot [ - 25
Engineering and the Built Environment 130 _ 20,12% iz s
) . in+ in +
— : = - B s ———
Science = science [l 8.62% Completed Program 442 Comp I = 42%
Discontinued 15 Discontinued | 2,329

Control variables: Change program YES and cohort =2011
Associated student profile: They are more likely to be still active after minimum time




Gender
FEMALE

Faculty Started
Commerce, Law & Management

Engineering and the Built Environment

Health Sciences
Humanities

Science

Faculty Ended
Commerce, Law & Management

Engineering and the Built Environment

Health Sciences
Humanities

Science

Change programme: No

Active in Program
Completed Program

Discontinued

First Year
2011
2012
2013

Duration Ended
3

4
5
1

Active in Program

Completed Program

Gender Ethnic Ethnic
revals [ ¢.019% AFRICAN srrican [ -1 75
vals [ = 59% CHINESE CHINESE | 0,68%
COLOURED
INDIAN
Funding WHITE
vo I ¢ 555
ves | =5.57%
Duration Start.. Duration Sta..
Change 3 2015 el 00 Bl
- I ¢ LTS8 * I +4,34+%
5 23 5 0,58%
6 175 I 2.20%
Faculty Started Min
988 Commerce, Law & Ma ent [ :22.35%
919 . I =%
382 | EXStS
EEE - I -5 050
712 = I 17.51%
Min+1
£
219
- Min +2
995
712

Discontinued

Active in Program

Completed Program

Discontinued

3976

2015
1763
23

1155
2434
237

First Year

201. _

Duration End..
: I -0 <o
- I +,34%
5 0,58%
& [ 2.40%

Min
e
| R

wed [ 5.48%

Min+1

I s s
I : =7
ved [l 9.48%

Min +2

I =:.05%
e
wed [ 5.73%

Control variables:

Associated student profile: They have a lower probability of completing in minimum time

Change program No and cohort = 2011




In conclusions

Findings [Hence] Impact

* African females at the University of the .« Gain insight in institutional profiles for
Witwatersrand are more likely to complete in student success.

minimum time. : :
* Motivate faculties to focus more closely on

* Funding is interlinked with graduation in minimum initiatives to improve throughput rates.

time. e The university should focus on making

minimum time, are more likely to have funding
and less likely to change a programme.

e Students who change programmes are more likely
to be still active after minimum plus 2 graduation
time.

e Based on the model, funding and changing
programme are variables that are most likely to
impact on student’s completion time.




Thank you!

ali.denewade@wits.ac.za
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Theory of Change
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SA institutions are data rich but
information poor?

Strategic planning: objectives and indicators/
scorecards

— Success rates
— Graduation rates

Faculty plans

Su

oport departments objectives and indicators

DHET reporting function

Ot

ner: surveys, intervention evaluation, quality

assurance activities, programme reviews




Integrated student experience?

CONNECTION

Initial interest
through submission
of the application

ENTRY PROGRESS

Enrollment through Entry into course

completion of / of study through
“gatekeeper”courses completion of 75% or

requirements
POLICIES
PRACTICES
PROGRAMS
PROCESSES

COMPLETION

Complete course of
udy through earning
credential with labor
market value

Understanding The Student Experience Through The Loss/Momentum Framework:
Clearing the Path to Completion




Student experience pathway

Changes from FT
tDP'I?glatugdLE Cekys enrclling
to weork Concurmently o in math couEes
] enmllsat nearboy
JD”-E. ) . community college
leaming

Enmllzin dew -
SO Munity

ed courmes 4 o
 hoosas oo
Mha my oo uress . Enmll=in
' Rebuildsan
off pathway cducational summer : Changestmom FT
i Struggles planwith new =EE=len e FT status
it to buid an programof
educational study
. ed coursa
FirstTime
srUdE' nt Takesasse=ssment _ Baco rmes

test we it howt iz ziess T a student

adequate courseling R entor Successful
preps rEtion L Joinsa appointments Cﬂmpfetfﬂﬂ

% student club
Attendsa firancil y Recom mended _ E‘thntE”}r
- aid waorksho fe==0 SO npRElEs
. F I:i].l'aztrl:l FTD the neces= ry
fleat s weit : rest counsslor o rem o rhe
ED“EQEDII.HIIEEH:h * Required
protessional courses are full
Appliesto
institution

Understanding The Student Experience Through The Loss/Momentum Framework:
Clearing the Path to Completion




Evaluation Frameworks

http://www.tools4dev.org/resources/theory-of-change-vs-logical-framework-whats-the-difference-in-practice/

Theory of Change Logical Framework

Shows the big picture with all possible pathways — messy and complex  Shows just the pathway that your program deals with — neat and tidy

Change

]

GOAL

OUTCOME

L
OUTPUT

ACTIVITY







Student experience pathway
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| Dr. Jan Lyddon: Pipeline Analyses
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Theory of Change/ Log Frame

Data Driven Institutional
Response/Interventions

instructor * —_—

behaviors I\

. >

learner - course fit/learner learner retention/
characteristics characteristics perceptions of |7 . | )
belonging behaviors progression

A 3

/
other /
supports

k//

Data Driven Institutional
Response/Interventions




Theory of Change

* |dentifying long-term goals and the assumptions behind them

« Backwards mapping from the outcome variable by working out the
preconditions or requirements necessary to achieve that goal and
explaining why.

* Voicing your assumptions about what exists in the system without
which your theory won't work, and articulating your rationales for why
Intermediate outcomes are necessary preconditions to other
outcomes.

« Weighing and choosing the most strategic interventions to bring about
your desired change.

* Developing indicators to measure progress on your desired outcomes
and assess the performance of your initiative.

« Quality review should answer three basic questions: Is your theory 1)
plausible, 2) “doable” (or feasible), and 3) testable?

« Writing a narrative to explain the summary logic of your initiative.




Activity

Create a process map to visualise the student experience:
explore how students move through your institution/ faculty
and experience student services

Include the four phases of the student pathway (Connect, Entry,
Progress, Completion)

Include the underlying factors that have an impact on the
institution and the students (Policies, Practices, Programs, Processes)

The outcome variable is the graduation rate (min, +1, +2) at the
Faculty of Natural Sciences (Set the baseline and determine goals)

Use a Theory of Change Process (start from the end and work
backwards)




Activity
* Process map (ToC process)

* Determine ‘leakage points’ (entry at 100%)
— Student characteristics, support services, policies, practices, etc.
— What interventions are in place (any data to show impact?)
— What educational practices are involved?
 Determine at each of the four phases
— What technology is used
— Who are the key role-players
— What technology is used
— What are the ‘disconnects’ (things that go wrong)

What should change in order to meet the Goal?




References

https://focusedunow.com/process-mapping-for-enrollment-and-retention-success/

https://www.insidehighered.com/views/2016/09/27/redesigning-college-processes-
student-mind-essay

http://www.higher-education-marketing.com/blog/student-journey-mapping-personaliz
optimize-conversion

https://en.wikipedia.org/wiki/Theory of change
http://www.bredeschool.org/sites/default/files/theoryofchangeguide%282%29.pdf

https://er.educause.edu/articles/2013/12/the-predictive-analytics-reporting-par-
framework-wcet

http://www.parframework.org/
https://powerofcommunity.force.com/education/s/cbd-home



https://focusedunow.com/process-mapping-for-enrollment-and-retention-success/
https://www.insidehighered.com/views/2016/09/27/redesigning-college-processes-student-mind-essay
http://www.higher-education-marketing.com/blog/student-journey-mapping-personalize-optimize-conversion
https://en.wikipedia.org/wiki/Theory_of_change
http://www.bredeschool.org/sites/default/files/theoryofchangeguide(2).pdf
https://er.educause.edu/articles/2013/12/the-predictive-analytics-reporting-par-framework-wcet
http://www.parframework.org/
https://powerofcommunity.force.com/education/s/cbd-home
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Moving the needle
(Institutional and National)
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Effectiveness of Learning Analytics (LA)
Initiatives

 There is a growing literature on the effectiveness of LA:
- Student retention
- Students grades
- Other Student success indicators

* Challenge is the difficulty in isolating & identifying the direct influence of
the use of LA

- often part of wider initiatives aimed at improving academic
achievement & student success

(Sclater and Mullan, (JISC) 2017)




Effectiveness of Learning Analytics (LA)
Initiatives

* LA systems enable universities to:

- track individual student engagement, attainment &
progression

- flag any potential issues (tutors & support staff)

* This allows the earliest identification of the students at risk of dropping-
out or under-achieving

Predictive models (used by LA systems) are developed using historical data
from previous cohorts of students

- examining their patterns of activity & how these correlate
with subsequent academic achievement

(Sclater and Mullan, (JISC) 2017)




Effectiveness of Learning Analytics (LA)
Initiatives

Example:
Civitas Learning:

e Study on 23 institutions showed that student engagement with Virtual
Learning Environment (VLE) was high predictor of student success

- the most significant predictor of student success was the percentage
of days that they logged onto the VLE during the first 14 days of the
term

(Civitas Learning, 2016)




Effectiveness of Institutional Interventions

* The true value of LA becomes clear only when actions are taken with
students on the basis of the data

* Various studies have been carried out involving control groups

- demonstrating some of the most convincing evidence for LA in
influencing student success

(Sclater and Mullan, (JISC) 2017)




Effectiveness of Institutional Interventions

Example:
University of South Australia
e 730 students across a range of courses identified as at risk

* Of the 549 who were contacted, 66% passed with an avg Grade Point
Average (GPA) of 4.29

* 52% of at risk students who were not contacted passed with an avg GPA of
3.14

(Siemens, Dawson and Lynch, 2015)




Effectiveness of Institutional Interventions

* This shows the importance of intervention programmes in universities

- if a student has been identified as at risk and they are left alone, they
are more likely to fail

* Once a student has been flagged as being at risk, LA can help universities to
understand which interventions work best

* By using proxies to measure student engagement, universities can examine
how effective an intervention is

(Sclater and Mullan, (JISC) 2017)




Effectiveness of Institutional Interventions

* Currently, there is increasing focus on the efficacy of spending on access
and student success

- LA can help institutions to review & demonstrate the effectiveness of
their student support

e Other studies suggest that by simply making the students to be aware that
they are at risk, may be enough

(Sclater and Mullan, (JISC) 2017)




Effectiveness of Institutional Interventions

Examples:
Marist College case study

* There was a positive impact on grades for those students who were able to
view comparative data on their engagement and progress

Nottingham Trent University

* Asurvey of the first year students showed that 27% of the students
changed their behaviour in response to data on their LA dashboards

(Foster, 2015)




South African Learning Analytics Initiatives

SAHELA

e Launch of the SAHELA (South African Higher Education Learning Analytics)
in 2013 by UP (in collaboration with Learning Analytics Summer Institute )

- since then a number of workshops have been organised as part of
the SAAIR

* Proposed Way forward:
- SAHELA to be incorporated as part of the SAAIR
- Have more universities participating in the workshops

(Jordaan and van der Merwe, 2015)




South African Learning Analytics Initiatives

Siyvaphumelela — ‘We Succeed’ Initiative
 Launchedin 2015
* Initiative funded by the Kresge Foundation

e Overall aim:

‘to help SA universities by strengthening their internal capacity to collect
student data & address student success issues on their campus’

* Specific objectives:

- create SA models of universities using successful data analytics to
improve student outcomes




South African Learning Analytics Examples

* Impact of initiative so far:

- sharing of data among the 5 partner universities (DUT, UP, Wits,
NMMU, UFS)

- focused tackling of student success issues (student advising, data
handling, ethics, etc.)




Open Discussion




Collection of Student Data Yes No

— = Types of data?

—— @Gaps in student data?

— > Resources required?

Storage of Student Data Yes No

Simple format?

———> Complex format?

— > Resources required?

Integration of Student Data BRCARELL

Data warehouse?

— > Access & ethics?

— = Types of data to be integrated (challenges)?

,——~ Resources required?




Sharing of Student Data Yes No

—> With who?

—— How (reports, information dashboards?

— > Resources required?

Acting on Student Data

Yes No Yes No

Decision Making Student Interventions

— > Datadriven? — > Data based?
——> Role of management? ——> Monitoring &
evaluation?

—~ Increase throughputs?

> |ncrease student success?




Thank you!

mxolisi.masango@wits.ac.za
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Closure and conclusion
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Facilitator contact details

. Dolf Jordaan
dolf@up.ac.za

. Ali Denewade
ali.denewade@wits.ac.za

. Ben Nsthabele
ben.nsthabele@up.ac.za

. Mxolisi Masango
Mxolisi.masango@wits.ac.za

. Alta de Waal
alta.dewaal@up.ac.za

. Fezile Mdluli
Fezile.mdluli@wits.ac.za

. Juan-Claude Lemmens
Ilemmens@up.ac.za
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