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Introduction

Analytics in Higher Education and in SA Higher
Education
— What is Bl / Analytics
* Analytic maturity
* Advanced analytics and Bl
* Competing on analytics
— Analytics in HE (research results)
— Why the limited uptake of Bl in HE?

— Monitoring performance?
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What is Bl vs analytics?

Bl means different things to different people and organisations. An internet
search would probably return as many definitions of ‘business intelligence’
as one could imagine, each highlighting various advantages and
disadvantages

Evidence-based decision-making and the processes that gather,
present, and use that evidence base.

Evidence : Data vs Digital

==l
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Why is it important?

An effective business intelligence solution can be used to:

* Provide insight and measurement regarding strategic and tactical efforts

* Provide the ability to see the big picture and to find the “needle in the
haystack”

* Support fact-based decision making

* Provide rapid feedback regarding actions

* Validate or discredit assumptions

* Discover non-intuitive relationships

Sharman, 2010

Management information Business intelligence

How can we make

The ana |yt|C things happen/improve?

matu rlty curve What will happen and why?
What is the likely outcome and
impact?

. What was the impact of an initiative?
[ el E ] Was the intended outcome achieved?

Why did it happen/not happen?
What factors contribute to outcomes?
Was the goal/target reached?
Were any critical levels reached?

What does the change signify?
What trends are apparent?

What is happening?
What is changing?

What happened? Subotzky (2008)
What changed?
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Average Capability Scores for HEIs in the Bl Survey

‘ DOSpace BFinance BHR oOStudent ‘

Capability
Score

Barnes 2009

Competing on analytics

* Davenport & Harris (2007)

— Businesses going the route of competing on analytics

— Considered the pathways of adoption by successful
companies

— Identified the stages towards being “Analytical
competitors”

— Some resonance with HE

— One difference would be the middle management
response/uptake

==l
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Analytically
Impaired

¢

An organisation has some data
and management interest in
analytics

'_
_: Managerial support:
l prove-it path

Top management support: full-
steam -ahead path

Analytical
aspirations

:

Executives commit to analytics
by aligning resources and setting
a timetable to build a broad
analytical capability

Analytical
companies

:

Enterprise-wide analytics
capability under development;
top executives view analytic
capability as a corporate priority

‘Analytical
competitors

:

Organisation routinely reaping
benefits of its enterprise-wide
analytics capability and focusing
on continuous analytics renewal

Localised
Analytics

Functional management builds
analytics momentum and
executive interest through

application of basic analytics

Terminal stage:
some companies analytics
efforts never receive
management support and stall
here as aresult

Choice of pathway must consider ...

Davenport & Harris, 2007

Organisational

Technology

Analytics research in HE

Jaqueline Bichsel, 2012

— Survey of a number of institutions with
membership of EDUCAUSE and AIR

— 339 distinct respondents

— Only looking at:

* Priority of

analytics

* Targets and benefits

* Whatisin

place
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_ Major institutional

2 " priority

Major priority for
. some depatments

but not entire

institution

41%

An interest of the
26% . Institution but not
a priofity

Little awareness and
. therefore not a

2% profity of Intefest

Priority of analytics in the institution (Bichsel, 2012)

Only 28% of the respondents viewed analytics as being
the major priority in the institution.

41% viewed analytics as being a high priority in some
departments but not the entire institution.

Only 6% regarded this as low priority or no interest at
all.

4% .
* Intentionally not a
priority or interest

managermere NN IR I
M heagenng. NN I
student progress [N NN I NN
ronagermert. 1NN I I
cenat v [N
sucer s [N
Pro, of
swategi pan NI I IS 1
scvancemer I IR
sammnswaon NI I
werer N
p—ehy | | |
Human resources [N
racrnces [ NI IR
P e IR
Hreromanc: TN
Procurement ---.
oromance IR

0% 20 40 &0 80 100
M Use proactively W monitor
W Make predictions ] Dommant data
Mo data

| Targets and benefits of analytics (Bichsel, 2012)

Survey respondents were asked how they use data
in various functional areas.

Only three areas (enrolment management, finance
and budgeting and student progress) have the use
of analytics at the highest levels (proactive and
predictive capabilities).

Interesting to note that student learning, and
progress of strategy are midway on the list.

Research administration, faculty teaching
performance, faculty research performance are
way low on the results, considering these underpin
the core business of HE.

Also interesting are the areas with NO DATA.

==l
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What is in place for analytics (Bichsel, 2012)
NOT IN PLACE IN PLACE
Senior leader interest [ [ []
Identification of key outcomes I I

Accepting adm

Data capacity
Information security readiness

R p

Right data

Diata access policies
Right tools
IT ionalk

Clean data

Data-driven culture
Standardized data

Good reports -

Investment orientation
Dedicated analytics p

Business p

Process t0 use data in decisions
Faculty acceptance

— Funding

Where do we feature in SA?

* Not much research on this topic in SA

* Exposure to universities in SA and beyond ...
— Structure and function of Ml and Bl units
— External reviews of Ml units
— HE task teams on analytics

— Consulting to MI & IR units to undertake
* Analytics, IR, Ml and BI
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Where do we feature in SA?

* Not very different from the results of Bichsel
— The diversity of analytic capability is more marked
— The difference between the leading and the rest is large
— The analytic capability restricted to a few functions

* There are institutions with:
— Regular KPIs to Excom / Council — balanced / institutional?
— Measuring performance routinely — institutional vs individual/unit?
— Predictive capabilities used proactively — student /finance?
— Early alert systems in place — interventions / effective?
— Advanced analytics in place (risk, modelling, mining) - effective?
— Adding ‘soft metrics’ to the data set — skills, habits, behaviours?

=aall

Where do we feature in SA?

* Still many that are ...

Stuck in the routine of operational reporting

Battling with fully automated extractions - ETL

The manipulation of data from disparate (desperate) sources

Struggling to get consistency in data and a common granularity

Struggling to be visible and effective
— The preference to invest in tools and not people / process

e Still battle to ...

— Integrate data = information = knowledge — too much!!
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Why the limited uptake of Bl in HE?

Silos of data, information and power
Bl is the ‘nice-to-have’ and not the ‘have-to-have’
The Bl development cycle
— SS must provide M
— User needs and comprehension
— Development skills and ability
The analytic team
— The team is not visible
— Data are not reliable or accurate
— Data are too complex and not integrated
— Clients are intimidated
The costs of Bl

=aall

Why the limited uptake of Bl in HE?

Uneven uptake in the institution
— High Executive buy-in
— Low Programme manager / co-ordinator uptake

Up until recently - limited or no consequence
Limited investment in process and people
Self-help Bl is a myth ...

— Complex vs comprehensive
— Expect too much from the client?
— The existence and role of the ‘data scientist’

==l
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Where to from here?

Effective analytics is more about people and
process than data and tools !

Advanced analytics ...
Monitoring performance ...

=aall

Advanced analytics

e What are these?

— Ratio analysis — Income patterns, distribution patterns, etc

- MOdE”II’lg — Inflow / Outflow modelling for enrolment plans, Space
modelling to norms, input / output models, viability models

— Data Mining — Identifying hidden success trends from student metrics
— Advanced Statistical analyses — Tree, cHAID, Logistic, etc

— Predictive analytics — Enrolment patterns, student success, risk, etc
— Scenario analyses — Impact of interventions, historical patterns

— Monitoring & Evaluation — Progress against targets, effect of
decisions

==l
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Monitoring performance

Institutional performance / )
— Strategy mapping 2

— Performance indicators

— Scorecards

— Reporting and dissemination
— Audience and maturity

Unit performance

— align business units to the institution

=aell

Translating a Mission into Desired Outcomes™

Mission - Why do we exist?

| Core Values - What do we believe in? |

| Vision - What do we want to be? |

| Strategy - What is our game plan? |

Balanced Scorecard - How do we implement & focus?

| Strategic Initiatives - What do we need to do? |
| Personal Objectives - What do Ineed to do? |

~ -

Strategic Qutcomes

Satisfied Delighted Effective Motivated &
Shareholders | | Customers Processes Prepared
Worldforce

* & dapted from Kaplan & Norton Figure 3-2, page 73,

=acll
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The Balanced Scorecard Generic Strategy Map*

2015/08/21

Improve Shareholder Value

. : Revenue Growth Strategy Shareholder Productivity Strategy
gmanc:?} ‘ | Value ROCE | |
erspective -
P Euild Increase Improve Cost Inprove Ascet
Franchise Customer Value Structure TUtilization
Mew Revenue Sources Custorner Profitability Cogt Per Unit mast Utilization

+ Custorner Accuisition + Custormer Fetention

Product Leadership
Customer | Customer Infimacy
Value . Customer Value Proposiiion Crperational Excellence
Perspective Product/Service Attributes Relationship Ima
|Price | |Ouality ‘ | Time | |Funcii0nality| | Service | Relationsh.ips| Brand
¢ Customer Satisfction f +
ap “Increase Achleve “BeaGood
Internal . P]?aii:iitilei Custormer Valus” Operatmnal Corporate
Perspective ¢Inovation (Customer Excellence” Citizen”
Processes) Managegment (Operational (Environmental
Processes) Prncesses) Prncesses)
- A L3
Learning A Motivated and Preparederkfnrce
and Growth

. Strategy Comp etencies
Perspective 2 @ | |Strateguc Technologies ‘ | Climate for Action

* hdapted frorm Kaplan & Norton Figure 3-15 page 96
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Goal 1: Undergraduate student performance

Owner : VP Academic Teaching
and Learning

Degree Credit

Success Rate

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
[ Owner : College
Dean
Course success rate Exam pass rate
(passed vs enrolled) (passed vs wrote)
J
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
| | Owner : HOS

% change in the exam
participation rate

J

(no wrote vs no enrolled) —

Number of “at risk” Number of “at risk”
modules students
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Measure, Monitor & Report

List of indicators
* Council
* Portfolio
* College / Department
* School / Unit

Contributors, dependencies, weightings

Assessment against targets and benchmarks

Scorecards
Reporting

* Narrative report

* Infographic report

L)
Ho

Pl
Ho

List of Indicators

Performance
Indicator

PI 4: UG Degree Credit Success Rate

224

223

221

225

41

4.2

4.3

45

48

47

Exam Admission Rate

Pl Comment: % of students that wrote vs sdmitted for the module per sitting

\Dita DCefinitions: number wiote vs number sdmitted. Data ars Exam_Sitting=3, 10; Formai=Formal;
\Academic_Level=UnderGraduate

\Data Source: Examination data

Exam Participation Rate

\PI Gomment: % of students that wrote vs registered for the module par sitting
\Data Definitions: number wiote: vs number registared
\Dsta Source: Examination data

Exam Pass Rate

\PI Gomment: % of students passed vs wrote for the module per sitling
\Data Definitions: number passed vs number wrote
|Data Source: Examination data

Course Success Rate

\PI Gomment: % of students passed vs registered for the module per academic perod
\Dsta Definitions: number passed vs number registered
\Dats Source: Examination data

Proportion of At Risk Students

|Pl Comment. % of students that are classified with a risk rating above x
\Data Definitians: (still to be defined)
\Cata Source: Student Risk Modeling

Proportion of At Risk UG Medules

\PI Gomment: % of UG modules that are classifisd as At Risk

\Dsta Definitions: A count of number of UG, formal modules classified as At-Risk in any year relative to all the UG
formal modules in that year

|Csta Source: Module Risk Modeling

KPI
Info

v

=aall

Act Benchmark (BM)
Waght Contributors

v 97-98% O

v 93% 1o 85% O
1 x

\/ A minimum of 67% D
1 x

4 63% by 2015 ]
1 x

v Below 15% [l

1 x

==l
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Indicator List

* Indicator definition — interpretation

* Data definitions — accuracy

* Define the data source — consistency

* Set benchmarks — base line and trajectory

* Contributors — aggregated measures

* Weightings — impact and importance

* Leading & lagging — mixture of these, leading are key

* Dependencies — double measure

Pl
No

21

24

=aall

Monitoring & Evaluation

Performance KPI Bench Mark
Indicator Waht Source
GOAL :
First-year UG retention rate v 72% by 2015
Dsta Definiions: The proportion of th entering cohort retsined into year Dita from oharis 2004 1 2074
two for sl UG programmes spit by qualification typs indicate a range from B3% to 78%,

Dsts Source: Conart dats ‘an annual incresse o
Pl Comment. % retained into year 2 in 2012

Average enrolment per UG module ¥ Below 350

nts relStive 1o the numbsr of
it by qualification typs. The
types.

Dt Defintions: The totsl & from 2 high of 387 in 2013 when
oad was at a high

Data Source: Course data pe ualification type)
Pl Comment. Number of module enrolments per module

2013

Target: 70%
Actual : 63%

Total: 14, Average: T
Target : Below 350
Actual : 378

Total: §, Average:

2014 2015

Target: 72%
Actual :

Nons) ()
Total: -1, Average: -1

Target : Below 350
Actual : 356

@

Total: 14, Average: 7

800
T3 5]
480 b
EN 0
s 3
=0 £
E:) —
d
e )
- Ed
. Gl
[
010 2011 2012 015
Certificate 4~ Degree 4 Dipoma Average |
Metric 2010 201 012 2013 2018 2015
Cartificate 288 54 75 a7 29 558
I Degree e 455 479 02 61 420
B Diplorna ] i) 28 214 178 [
‘Average an u7 81 E 55 E

2015/08/21
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Monitoring & Evaluation

Set annual targets — trajectory & milestones
Measure metric movement — trend analysis
Attainment of the annual target — progress

‘Prognosis’ of attaining the benchmark — forward
looking

Conversion to a score — create a ‘common currency’
Display details — visualisation
Automation ...

=aci
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Scorecards

* Two approaches:

— Retain 6 to 10 key indicators and monitor the
changes over time, display in a dashboard

— ldentify a large number of indicators that measure
many aspects of the business and aggregate or
disaggregate the results

=aci

316
2004 i g
HI!
Qtr 1 2004 | Qtr 2 2004 g ose
Actusl | Plan [Trend|  Actusl | Plen |Trend| Owner s10
[=I Net Profit and Loss $8
= Revenue ] | Pellow, Frank 6
. $5.052,978.76 Wi ) 4
Product Revenue 2% @| = ? @  # |Hanson, Mark 2
Units Sold 982 @| = 14990, @ | & |Hanson, Mark s
| Qir1 Qir2 Qtr3 Qtrd Qtrt Qtr2
Average Price Per Unit 8818 @ | = 2124 @ | = |Holt, Holly 2003 2003 2003 2003 2004 2004
= Costs Penor, Lori
! 7 B Net Profit B Total Product Cost
Product Cost . $418627647| @ | = 4518583244 @ | = |Adams,len
|
Average Discount . ansl @ - 42798 @ =+ |adams,len
= Net Profit | Allen, Tony
Net Profit . 196670220 @ | » |$1.06791924] @ |  |adams,zen
5 |
Net Profit Margin % . 1205% @ w 12.07% @ | % |Adams,Jen
Excel Web Access - profitability by product v
A [ | c D E F | I (T

Qtr 22004 =

}§l Order Date
2]

Pl Filter rows B2 sales Amount

Total Product Cost. Vet Profit

Net Profit Margin Avg Discount

|5 JBike $ 8,689,006.30 $ 7,348,375.94 [$ 1,340,630.36
6 |_“MountainBike $ 2,579,437.63 S 2,006,000.43 [$ 573,437.21
7 | #Touring Bike 3,272,098.99 $ 2,828,975.82 |$ 443,123.17 |
8 2,837,469.61 $ 2,513,399.63 |$ 324,069.98 |l
3 s Component 1,768,260.08 $ 1,344,526.31 | 423,733.77
10 9 Clothi S 260,207.86 S  216,887.42 |[S  43,320.44 |

2015/08/21
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Change in Score Progress towards Benchmark
Score decreasing  No movement  Score increasing Highty Unikely Unlikely Likely / Probable  Highly Likely 8M Reached

Council Pls of UNISA @ J O \) (D J

Smre 624 Smm 557 Smre 530
Pl Grouping 2011 2012 2013

1.1 UNDERGRADUATE STUDENT PERFORMANCE @ J @ J @ 0
SDOIE 600 Swne 575 Swre 425

1.2 POSTGRADUATE STUDENTS AND RESEARCH PERFORMANCE O J O J o J
SDOIE UO{J SWVE 640 Swle 640

2.2 PEOPLE DIMENSION @ 0 O J O J
Smm 50{! Smnz BOO vae 83!

2.3 SERVICE DIMENSION O J O J @ o
SDOIE 600 Swne 600 Swre 5|4

2 4 GOVERNANGE AND SUSTAINABILITY DIMENSION @ ° O o O o
SDOIE 867 SWVE 533 Swle SUO

2.5 STAKEHOLDER RELATIONS DIMENSION @ 0 O J O °
Smm 50{! Smnz BOO Smnz K)OO

=aall

Challenges

* Appropriate measures — must measure the business
* Continuity — must measure the same thing each iteration

* Accountable, responsible, actionable — must be
ownership

e Time — iterative process allowing refinement

* Aligning all levels of the institution — marrying
institutional and personal performance

e Audience maturity — time and effort to change
behaviour

==l
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The future Council / Mancom chambers ...

=aall

Thank you ...

==l
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~ LEADING INDICATORS

~ ¢ Leading indicators are process measures that help you
aui[e incremental progress you are making toward
ey HR outcome (lagging) measures.

» Since leading indicators measure the results from your
processes, there is less of a delay between your actions and a
change in the system.

» They are the performance drivers — the key factors that
enable the overall end result (outcome) you wantto achieve.

Non-HR Examples

¢ Economy — capital equipment purchases,
layoffs, stock market value, public
confidence, exchange rates, etc.

HR Examples

¢ Areductioninabsenteeism in key positions.

* % increasein internal people expressing
interestin position

=aci

Discussion

* How is your institution placed on:
— Priority of analytics
— Targets and benefits
— Whatis in place

* What is the role and extent of modelling in
your institution?

===
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Priority of analytics in the institution

_ Major institutional

2 " priority

Major priority for
. some depatments

but not entire

institution

41%

An interest of the
26% . Institution but not

a priofity

Little awareness and
. therefore not a
2% profity of Intefest

4%
* Intentionally not a
priority or interest

managermere NN IR I
M heagenng. NN I
student progress [N NN I NN
ronagermert. 1NN I I
cenat v [N
sucer s [N
Pro, of
swategi pan NI I IS 1
scvancemer I IR
sammnswaon NI I
werer N
p—ehy | | |
Human resources [N
racrnces [ NI IR
P e IR
Hreromanc: TN
Procurement ---.
oromance IR

0% 20 40 &0 80 100
M Use proactively W monitor
W Make predictions ] Dommant data
Mo data

| Targets and benefits of analytics

=aall
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Senior leader interest

Identification of key outcomes

2015/08/21

What is in place for analytics

NOT IN PLACE IN PLACE
| I

Accepting adm n
Data capacity
Information security readiness

IR

Right data
Diata access policies
Right tools
T ionalk

Clean data

Data-driven culture

Standardized data -
Good reports -

Investment orientation
Dedicated analytics p

Business p

Process t0 use data in decisions

Faculty acceptance

Funding ...

Analysts ...

Advanced analytics

* Who use these?

Ratio analysis — Income patterns, distribution patterns, etc

Model Ilng — Inflow / Outflow modelling for enrolment plans, Space
modelling to norms, input / output models, viability models

Data Mining — Identifying hidden success trends from student metrics

Advanced Statistical analyses — Tree, CHAID, Logistic, etc

Predictive analytics — Enrolment patterns, student success, risk, etc

— Scenario analyses — Impact of interventions, historical patterns

— Monitoring & Evaluation — Progress against targets, effect of

decisions

==l
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Advanced analytics

* Who uses these?
— KPIs to Excom / Council —
— Measuring performance routinely —
— Predictive capabilities used proactively —
— Early alert systems in place —
— Advanced analytics in place (risk, modelling, mining) -
— Adding ‘soft metrics’ to the data set —

=aci

Thank you ...

==l
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