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Legal disclaimer

The information in this presentation is confidential and proprietary to SAP and may not be disclosed without
the permission of SAP. This presentation is not subject to your license agreement or any other service or
subscription agreement with SAP. SAP has no obligation to pursue any course of business outlined in this
document or any related presentation, or to develop or release any functionality mentioned therein. This
document, or any related presentation and SAP's strategy and possible future developments, products and
or platforms directions and functionality are all subject to change and may be changed by SAP at any time
for any reason without notice. The information in this document is not a commitment, promise or legal
obligation to deliver any material, code or functionality. This document is provided without a warranty of any
kind, either express or implied, including but not limited to, the implied warranties of merchantability, fithess
for a particular purpose, or non-infringement. This document is for informational purposes and may not be
incorporated into a contract. SAP assumes no responsibility for errors or omissions in this document, except
If such damages were caused by SAP intentionally or grossly negligent.

All forward-looking statements are subject to various risks and uncertainties that could cause actual results
to differ materially from expectations. Readers are cautioned not to place undue reliance on these forward-
looking statements, which speak only as of their dates, and they should not be relied upon in making
purchasing decisions.
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Determine which eggs have a big chance of breaking and
which do not...

© 2013 Deloitte The Netherlands



We use a sophisticated visual seamentation techniqgue to zoom in on
differenttypes of students: the Sclf Oraganizing Map

Imagine all faculty students standing next to each
other on the pitch of the Amsterdam Arena...

The assignment:

Stand next to the persons who you resemble the most in
terms of:

» study results in the first semester

» secondary school grades and prior education
» information received

* motivation to study

the students discuss into the small hours of the night
and more and more groups start to form.

Coloured flags are distributed late in the morning, a
helicopter takes off, and a question is asked:

What was the grade of your first exam?

© 2013 Deloitte The Netherlands



The Deloitte Student Analytics Service offers insightinto the chance of
study success and the underlyingreason

’k * 9) The average ﬁ
) HEE.' 12) Staplers ) 10) Good VWO
propaedeuticals | | o T T students
; Spent a long time T students
HBO propaedeutic exam R Mo high grades, but
: in secondary enerally 1o dropouts Good and excellent
with chance of a bad start school (#676) g i p students (#3.803)

(#1.117) (#2742) L

i
,

\-\.\" -\._\

*

9) Bad starters
Somewhat older students _Acountryside

who are likely to drop out, |~ to the city with high grades

more often from low income N {(#764)
municipalities (#753) r *
' 7) HBO non-Dutch
_HBQ-prior education, non-

*x
8) Narrow marginers Dutch (#1.671)
Low grades secondary| —

school, chance of dropping

B6) Country folk *
Movina from the

vvvvvvvvvvvvv

hhhhhhhhhhh

eeeeeeeeeeeeeeeeeee

(#1.821) - .
fl__.z"" _\_H_‘-
2) Slow, ne-info people * 3) Hardworking late W
Needed no information for their study choice and High grades, but obtained few
obtained only some 10 study points in the first points and chance of dropping
semester (#1.310) out (#824)

© 2013 Deloitte The Netherlands



Dropouts are grouped at the left side of the chartin seaments 1, 9 and part%@

of 8 and 3
and Q?‘

Dropouts within or after one year

« (1,3,8,9) Dropouts can be found in several
areas; it shows the reasons for dropping
out differ.

« (Ditto) Dropouts and delays in vears
following the first vear strongly resemble
the first vear dropouts.

0

Years until exam
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We can aqggregate the SOM statistics to segmentlevel as well

+  The good VWO students (10) and the
average students (5) comprise 39% of the
population.

+  The HBO segments (7 and 11) add up to
17%.

+  25% of the dropouts are classified in the
quick dropouts segment.

Percentage of students per segment
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Age during final exam and at start of study A%
v®
* (12) Staplers or repeaters in secondary
school have a lower chance of dropping
out.
* (4) The students include a group of
"disquised” contract students, who mostly "
study for a hobby.
Years hetween startof Study and final exam
g & h e l‘ﬁl
k. g ¢ % .
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A logistic regression with five variables shows desired characteristics for
predicting dropout rates

Coefficients of the comparison pervariable

«  Where the algorithm predicts a student will not

drop out, the chance of dropping outis only
14.1%. Bachelor simultaneous

1.71
When the algorithm indicates a student to fall in the
dropout category, the chance of dropping out is
73.3%.
Pass rate -1,04

Thus, this approach is strongerthan each
separate variable.

- New students can be designated a chance of
dropping out based on this. Number of results achieved -0,38

The coefficient shows which variables (together)
positively and negatively influence dropout rate.

age grade compared with cohort 0,73

Dropout  Not

rates

Dropout 9.2%  14.1% Department x o7
— rates
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A number of schools with high dropout rate rates have a shorter study ternab@
A number of schools with low dropout rate rates have a longer study terc}ﬁ%

Division of dropout rates and study term per school

Percertage of dropouts
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Deloitte

Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK private company limited by guarantee, and its network of
member firms, each of which is a legally separate and independent entity. Please see www.deloitte.com/about for a detailed
description of the legal structure of Deloitte Touche Tohmatsu Limited and its member firms.

Deloitte provides audit, tax, consulting, and financial advisory services to public and private clients spanning multiple industries. With
a globally connected network of member firms in more than 150 countries, Deloitte brings world-class capabilities and deep local
expertise to help clients succeed wherever they operate. Deloitte's approximately 182,000 professionals are committed to becoming
the standard of excellence.

This publication contains general information only, and none of Deloitte Touche Tohmatsu Limited, its member firms, or their related
entities (collectively, the “Deloitte Network”) is, by means of this publication, rendering professional advice or services. Before making
any decision or taking any action that may affect your finances or your business, you should consult a qualified professional adviser.
No entity in the Deloitte Network shall be responsible for any loss whatsoever sustained by any person who relies on this publication.
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The Situation

The Situation & The Market (trends)

Big Data

Other saying for student & learning
analytics?

Increase

Online Learning Environments

Informed decision
making

Student Retention & Engagement

Vast amounts of data kept in different systems like CRM, SIS,
LMS, external data sources, etc

Students leave behind major trails of “data—something”
information that’s ripe for mining and analysis

Blended and cyber learning continue to gain a stronghold

Increasing usage of online learning tools deliver millions of data
week-by-week

Enabling management and staff to more effectively manage
student engagement & student retention

Support advisors track student engagement & manage retention

‘Advancements in big data and learning analytics are furthering the development of visually explicit
streams of information about any group of students or individuals, in real- time”

Source: NMC Horizon Report — 2013 Higher Education Edition
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The Situation

The Situation & the hot topic of student & learning analytics

“... is the use of data and models to predict student progress and
performance, and the ability to act on that information.”

L Student J Learning Analytics only recently gained wide-spread
support among data scientists and education
professionals

L Intervention L Data = Students’ learning behavior
» The quality of instruction material
= The use of digital learning management systems
Analysis . :
_ . » The quality of assessment and testing
& Visualisation

» Individual student performance & progression

» Reasons for early, late, etc drop-out



The Situation

The Situation & SAP solutions
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Multiple Data Sources

SAP HANA

Turn Real-time Insight into Big-time Results with SAP HANA as
database ‘big data’ engine

Predictive modelling

Predictive analytics with SAP (HANA) solutions allows you to
achieve real-time insights that increase understanding of student
behavior

Real-time reporting & analysis on live data

Usage of virtual data model with SAP HANA Live delivered via
for example Lumira, Business Objects, etc



The Situation & why SAP HANA

Limited standard reporting, no analytical SLcM reporting
in SAP SLcM

No load on transactional Db tables (SAP HANA tables)

Reporting on (granular) mass of data

Predictive analysis library (eg. KNN model)






The Opportunity

The window of opportunity to lead your way
Real-time Operational Intelligence is the new frontier
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The Opportunity

Student & Learning Analytics Use Cases
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Basis for setup of proof of concept

Use cases are result of first
brainstorm

We took the SAP Student Lifecycle
processes as the first basis

Use cases are divided in different

focus areas:
= QOperational reports
* Management reports
» ‘Predictive’ analytical reports



The Opportunity

Student & Learning analytics Use Cases (1/5)

Recruitment & Admission
Predict which prospects (enquiries) are likely to become applicants

Predict which applicants are likely to graduate. Build a predictive model based upon
students success trends.

* Focus area: operational predictive analytics

Capture Social media (Facebook, Linkedin, etc) data analyse where applicants are most
active and where a CRM campaign could be most effective

* Focus area: operational predictive analytics

Applicant ranking after Admission application audit. Include extra student
data/private/social media data etc. Optimise student retention/graduation.

* Focus area: operational predictive analytics



The Opportunity

Student & Learning analytics Use Cases (2/5)

Recruitment & Admission

Real-time admission dashboard; Number of applicants, # rejections, # withdrawals, #
approvals. Incl. historical view, ‘The pipeline report”. where were we last year on this

day?
Focus area: operational & management analytics.
Sentiment analysis to determine what applicants and students like, not like on campus
(life)
* Focus area: operational & management analytics.
Student Financials

Analytics on fee collection data; to determine early late payers also based on historical
data

* Focus area: operational predictive reports



The Opportunity

Student & Learning analytics Use Cases (3/5)

Equivalency determination
Report on the equivalency determination agreements and how they are used (in detail
with the courses used) and how many times applied, etc etc

* Focus area: operational & management analytics.

Event planning/Scheduling & Course registration

Use predictive analytics during course registrations to help students select the most
applicable (course suggestion) course based parameters eg. program registration,
specialization registration, remaining capacity, predicted grade, academic standing, etc.

Use scheduling information to support facility management & real-estate planning

* Focus area: operational predictive reports



The Opportunity

Student & Learning analytics Use Cases (4/5)

Exams & Grading (& attendance tracking)

Analytical reports showing trends of courses and their grades.

Analytics of what is the relation between actual attendance and the grade outcome.
* Focus area: operational predictive reports

Academic Advising/Student Retention

Use predictive analytics during academic advising as an early alert system based on
parameters eg. Academic standing, number of student logons in key systems like student
portal, LMS (Blackboard), Course evaluation, etc.

* Focus area: operational predictive reports



The Opportunity

Student & Learning analytics Use Cases (5/5)

Progression & degree audit

Use predictive analytics during registration/academic advising to monitor and alert the
graduation time (nr. of years)

Focus area: operational predictive reports

Graduation

Relation to degree audit/course registration. Notify student that they are close to graduation
should book courses that will help them graduate soon(sooner).

Focus area: operational predictive reports



The Opportunity

Student & Learning analytics Main thread in use cases

Informed decision making
Direct management information

Early Alert reporting (e.g. Academic advising,
Student retention)

Applicant & Student success prediction

Student retention prediction

Direct information to optimize
processes/student success

Identify & Support specific student groups



The Opportunity

SAP HANA scenario’s

SAP HANA SAP HANA BW on SAP Apps on SAP Business Suite/SLcM
Analytics Accelerators HANA HANA on SAP HANA
(via Analytics (Next Generation
Foundation) & Strategic
Investments

SAP
Business

!

SAP SAP

Business An Fw
Suite |

Business
Suite

Suite

SAP .
SAP HANA DB

SAP
Suite
HANA DB
HANA DB i l HANA DB
AnyDB =% AnyDB I AnyDB

Side-by-side scenarios 'I_Integrated scenario __!
More Insight: In seconds: Supercharged Innovation: Allin One — Ultimate:
Exploring data  Accelerating BW: Functional Business Suite/
loaded from existing Fasten up your  applications SLcMithird party data
Business Suite transactions of BW without natively built on on HANA to deliver lighting
on any level of the Business disruption SAP HANA, with & Speed (predictive)
detail Suite without Business  gperational analytics

Suite integration



The Opportunity
SAP HANA (Live) & consumption layer

Dashboards and Reporting
SAP SAP

Design Studio Web Intelligence

SEMANTIC LAYER - Universes

SAP Predictive Anal

SAP SLcM BLACKBOARD

A

Early Identifiers

Motivation
Process Decision







The Proof-of-Concept

SAP HANA Student Learning analytics POC: Goals

™
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Innovation area

Build a proof-of-concept which delivers operational and predictive
reporting on student & learning data

Create student & learning data model

Build consumption reports (Ul)

SAP HANA for (Higher) Education POC: Test and Validate

SAP Student Lifecycle Management has only few standard operational
reports

Student & learning data is a university’s core data

Get the most out of SOH (SLcM) and leverage in-memory reporting
Support customers with an existing SAP HANA roadmap

Improve reporting Ul experiences with new Ul’s



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Definition

The “SAP HANA Student Learning analytics — POC” outlines an
opportunity to develop a new solution for use in the SAP (Higher)
Education market.

Analytics Client

WebDynpro, ... Objects, 3 party

Classic Clients Specific Clients Generic Clients - The fOCU_S of the _Concept IS on (Operatlo_nal) reportl ng,
SAP GUI, ABAP HTMLS-based Uis SAP Business academic advising and student retention.

F 3

10Data, sQL, MDX

= HANA Virtual data model based on:
= SIS data (SAP Student Lifecycle Management)
» LMS data (Blackboard)

g = 4 ‘consumption’ reports based on Business Objects reporting
) tools:
§ = 2 operational descriptive reports via BO Web Intelligence
— SAP HANA = 1 operational descriptive report via BO Dashboard
— Design

= 1 predictive report via ‘R’
» Documentation
» Final report



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Main project steps

' » SAP SLcM as primary student data source (e.g. admission, course
registration, grades, etc)

il » Learning LMS data (e.g. activity data around LMS activities, e-
) 4 learnings, etc).
= Optional: CRM data (e.g. student prospect data, etc), scheduling
> data, etc.
m = Market survey: Desk research on student analytics in Higher
& Education. How can learning analytics support informed decision

X
UNIVERSITEIT VAN AMSTERDAM

making in key areas like recruitment, admission, retention, etc.

w = Customer workshop: Roll-in workshop with 2 customers that have
an existing HANA roadmap

itelligence = Based upon the concrete outcomes from 1 and 2 =» Setup, design

& develop a proof-of-concept.

» Transform proof-of-concept into a product & service



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Planning A

2013 2014

SEP OCT NOV DEC JAN FEB MAR APR MAY

Kick off & High Level ‘design’ Use Cases —e

Market survey —

Review use cases (customer workshop) —

Setup POC system —¢
Validate POC (customer workshop) —

HERUG presentation e |

Duration ‘ Milestone Today






The Proof-of-Concept

SAP HANA System Details: SAP HANA Enterprise Cloud (HEC)

o Ny
Customer’s -———- B
Private Cloud
Customer
|

SAP HANA SAP SERVICES
ENTERPRISE CLOUD

Plan
Define Business &

Applications Roadmaps
Build
SAP HANA Deploy Initially or

SAP Data Center Expand

Infrastructure Run
Operate &
Incrementally Improve




The Proof-of-Concept

SAP HANA System Details

The HANA-Server has 256 Gig RAM and 4 processors (Xeon(R) CPU E5-2670 0 @ 2.60GHz ) with respectively 8 cores = 32
physical CPU cores. Central Instance and database are installed on the same server.

T SAP HANA Administration Console - System: ANA Host: hpl-18-04 Instance: 02 Connected User: SYSTEM - SAP HANA Studio

Fie Edt Navigate Project Run Window Help

- 80 i v ' g 7| e JQuick Access 'l B3 ||§® SAP HANA Administration Console
Y Systems 82 -0 §§ ANA 32 250
Bii-mc88% 8k ANA (SYSTEM) ANA  hok-18-04 02 Last Update: Apr 24, 2014 1:15:12PM & | (> Interval: [60 [=] Seconds | [ | B
< ——
= 5, ANA (SYSTEM) ANA Ovewiewi'l.andscapelAlem:[ Performancel‘Volumes l Conﬁgurationl System Information | Diagnosis Files | Trace Configuration |
*‘- Backup General Information Current Alerts and Messages

’ & Catalog Operational Status: {> System status cannot be determined 4 1 alert with HIGH priority

: e f:“e“ Start Time of First Started Service: Apr 7, 2014 11:21:27 AM Show Alerts

8-& searty Start Time of Latest Started Service: Apr 7, 2014 11:21:31 AM
Distributed System: No
Version: 1.00.73.00,389160 (NewDB100_REL)
Build Time: Mar 7, 2014 10:41:04 AM
Platform: SUSE Linux Enterprise Server 11,2
Linux Kernel Yersion: 3.0.101-0.7.17-default
Hardware Manufacturer: FUJITSU
SAP HANA Used Memory Disk Usage
Used Memory/Peak Used Memory/Allocation Limit (GB) Data Volume Size/Total Disk Usage/Total Disk Size (GB)
OnHost hpl-18-04:  [S1.92/58.16 240.16] OnHosthpl-18-04:  [77.36{122106 399.80
More Information Log Volume Size/Total Disk Usage/Total Disk Size (GB)
Resident Memory OnHost hpl-18-04:  [3.40/122.06 399.80]
Database Rmnad Rem;phmd Memory (GB) Trace Yolume StzelTotd{D&sk Useoe!Totd Disk Size (GB) -
OnHost hpl-18-04:  [S6.56/64.65 252.26] OnHosthph18-04:  |0.02/122.06 399.50]
More Information More Information
CPU Usage
Database CPU Usage/Total CPU Usage/Maximum CPU Usage
OnHost hpl-18-04:  [1/3 - 100]

More Information




The Proof-of-Concept

SAP HANA Student Retention Dashboard: Predictive Analysis

Student Retention

SAP HANA Student Retention Dashboard

@
o

&

»
o
>

Study Phase

® PrERFECT
KUK, SUZANNE
SCHOTANUS, WILLEM
JONG, JOERI

© KERKHOF, SUZANNE LISA

® 3ES, DAVID RICHARD DANEL

@ WONG-SIOE, YOLANDA
SMIT, JANINE
KLONIA, MARC

O MEIUERMAN, BART

® KLOOSTER, PAUL CHRISTIAAN
TERPSTRA, AMI LINDA

@ MEER. NICOLE JOHANNA SOPHIA MARIA
KAALY, FERISHTA

© SENTHEM ELISABETH

@ JOOSTEN, MARGOT ELISE MARLOUS

@ SCHALK JELTE MAARTEN
KOEHORST, LISELOTTE ELSBETH DERKJE
HEYTENS, LAURA ANNA NORMA
VERSTRATEN, MATTHLIS THED
AYVAZIAN, ALALIA

(20) ¥

Predictive Analytics for
Academic Advisors

Academic Advisors need
a list of students which are
categorized as
“presumable non-
retention”.

Used to initiate dialog with
the student about his study
progression



The Proof-of-Concept

SAP HANA Student Retention Dashboard: Predictive Analysis

Student Retention

SAPd -

4
Positive 3 -
2
2
50% Chanes
2
1
Negative
1
o
o 3

Students with red flags

Advisor = Student =
Megens, Leonz Enayat
Nieuwenhof, Zo2 Ross
Heyenk, Marizks
Jones Wallart, Jesse

Waaijer, Daniclia

Mehciz, Franziska

Select Advisor | Davey
Griffith

Type =

1
1
1
1
1
1

SAP HANA Predictive Analysis Student Retention

15 20

Study Phase

Birthdata =
11/28/76
10/17/88
9/7/83
12/8/86
1/24/68
8/30/84

25

Place =
Hoorn
Heemstade
Baekarest
Amstardam
Waoerdan

Amsterdam

35

52
7B
10.4
156
134
27

40

Week =

o e e

45

Mativation Factor =

P [k e

50

® Haan, Mariglle
Niesthoven, Floor Marieke
Meima, loannis
Heymans, Rico Harley
® Kiinkhammer, Sirini
@ Hsberkomn, Mehrzad
 Miet. Jesse
Bakker, Lisa
Bloemraad, Koen
Heykoop. Derek Thom Comee
® Bickbergen, Soris Willem
® Heyerman, Frits Michael Abraham
@ Wassenaer, Wilhelmina Gerarda Jacoba Mar
Dessens, Wim
@ Geerts. Elien
L ] Gangaram-Panday, Ousfa
@ Verbeek, Rachel Helen
erboeket, Jody
erberne, Josephine
Werbask, Martin
Muller, Dennis Osiwin Nombo

@ -

Study Selection Process =

B e e e

Predictive Analytics for
Academic Advisors

Academic Advisors need
a list of students which are
categorized as
“presumable non-
retention”.

Used to initiate dialog with
the student about his study
progression



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Data flow (for dummies)

SLcM Data

File| Edit Mavigate Project Window Help
o g -

. SAP HANA Systems &7 = 8

@i-22EB8% ~

E= GRADIMG_PERFORMANCE -

Fifl IDASTUDENTEN

Ff NL_VOOROPLEIDING
Fif PAL_ABC_DATA_TEL
fifl PAL_ABC_PDATA_TBL
P PAL_ABC_RESULT_TBL
FF PAL_KNN_CLASSDATA_TBL
FF PAL_KNN_DATA TBL
FF PAL_KNN_PDATA_TBL
Ff PAL_KNN_RESULTS_TBL
fifl PDATA

Fifl REAL_ANALYTICS

P RESULTS_TAB

Ff VUDBLACKBOARD2
Ff VUDDATASET2PA

Fifl VUDDATASETPA

fif VUDSTUDENT10

Fifl VUDSTUDENT3

Ff VUDSTUDENT4

Ff VUDSTUDENTS

Ff VUDSTUDENTS

o

m

- LR e A Quick Access | ®ad
T3 Quick Launch TTELLI_NL"."VUDSTUDENTE" &%
FH Raw Data Distinct values gl Analysis i Shoy
< 200 rows retrieved - 265 ms
KEYMR. OBID oTID STEXT MC_STEXT GBDAT GBLND GBORT

335 50.000.412  5T50000412 Jong, Iman JOMG, IMAM 16-aug-1957 ML Utrecht
336 50.000.413  5T50000413 Feves, Carlo Stefano FEVES, CARLO 5. 22-mei-1992 ML Haarlem
337 50000414 ST50000414 Klunder, Saskia Maria KLUMDER, SASKIL.. 18-sep-1986 ML Haarlemmer..
338 50000415  5T50000415 Calis, Suzanne CALIS, SUZAMNE ~ 29-dec-1988 ML Nieuwegein
339 50.000.416 5T50000416 Knol, Paula Pieternel KNOL, PAULAPL..  21-novw-1979 ML Capelle A/DL
342 50.000.419  5T50000419 Sobnath, Maaike Reintje SOBNATH, MAA... 17-jan-1984 ML Reeuwijk
343 50.000.420 5T50000420 Mallee, Yassine MALLEE, YASSIME  30-okt-1985 ML Haarlem
344 50000421  5T50000421 Botman, Renske BOTMAN, REMSKE  5-okt-1982 ML Leiderdorp
345 50000422 5T50000422 Kremers, Marjolein Hendr... KREMERS, MARJ.,  8-jul-1991 ML Leiderdorp
346 50.000.423  5T50000423 Linden, Barbara LINDEN, BARBA...  15-aug-1988 ML Amsterdam
348 50000425 ST50000425 Bakker, Dieuwertje Petra BAKKER, DIEUW...  13-okt-1954 ML Rotterdam
349 50000426  5T50000426 Ballij, Eduard Arthur BALLL, EDUARD ... 15-aug-1979 ML Zwolle
350 50000427  5T50000427 Steinbruck, Christian Phili.. STEINBRUCK, C..  12-aug-1989 DE Nerdhorn
351 50.000428 ST50000428 Brokken, Robert BROKKEN, ROBE...  19-mei-1988 ML Rotterdam
352 50.000429 ST50000429 Sparreboom, Mariska Arl...  SPARREBOOM, ..  28-feb-1984 NL Amsterdam
353 50000430 ST50000430 Brakel, Bastizan Franciscus ~ BRAKEL, BASTIA..  14-okt-1986 ML Breda
e SN ANN 472 STEANANATI Meal frmand | annald MOFL ARKIAIID T-20m 1077 nE Renca

Student Lifecycle
Management (SLcM) data
fully integrated in SAP
HANA tables.

Example of an SLcM data
table in HANA with
HRP1702 attributes

Import external data via
dataservices (eg.
“BlackBoard”)



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Data flow (for dummies)

Student Retention
B Modeler - - SAP HANA Studic TR T . predictive modelling

File Edit Mavigate Project Window Help

|

;||..I | I 'I . v' - -

- v| =
« Datatable:
(un)Successfully

graduated students

Y SAP HAMA Systems 52 =0 =51 Quick Launch &2

b <}= =
_ & BB IHO (ITELLI_NL) 10.10.37.192 00
.+ [Eg, THO (DEMO) THO -

a [ HO (ITELLL_NL) THO Welcome to Modeler

4 = Catalog
» = Public Synonyms
a4 =2 TTELLT_ ML
5 = Column Views
s = Procedures
4 |= Tables
ffl CLASSDATA_TAB
ff DATA_TAB
ff D_COMPANIES
i D_PARAMETERS
= GRADING_PERFORMANCE
ff IDASTUDENTEM
ffl ML_VOOROPLEIDING
i PAL_ABC_DATA_TBL
A PAL_ABC_PDATA_TBL
i PAL_ABC_RESULT _TBL
ff PAL_KNM_CLASSDATA_TBL
ffl PAL_KNM_DATA_TEL
ff PAL_KNM_PDATA_TBL
A PAL_KNMN_RESULTS_TEL

m

Selected System: IH0 | Username: ITELLI_NL

New
£ Package 8 Package
0 Aftribute View Packages are uzed to grow

objects for structuring purp
# Analytic View

' Calculation View
42 Analytic Privilege
£ Procedure

@ Decision Table i/ Read More..

and their past results

Class data table:
Students we want to
evaluate

Results table: Output
after running the KNN
algorithm: which
student will drop out,
who will succeed



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Data flow (for dummies)

Class data
B Modeler - - SAP HANA Stud  Class datatable

File Edit Mavigate Project Window Help

[wilEd ‘50 7 LR e B R R el r
« X1: student motivation
% SAP HANA Systems 52 = B = Quicklaunch i "ITELLLNL"."PAL_KNN_CLASSDATA TBL" i3 factor
Bi-=E888% 7 F Raw Data| ] Distinct val Analysi
. L_% 1HO (DEMO) IO aw L'ata . ISTINCT values _|J nalysis
4 (B THO (ITELLI_NL) 1HO F ' £ 120 rows retrieved - 103 ms e X2 process Study
4 = Catalog ) .
» [=F Public Synonyms L i X2 3 Se|eCtI0n (We”
a =B ITELLL ML 50.015.002 6 1 0 H el
T e 11| | Soossoo : : ; considered <_3IeC|S|on on
. [ Procedures B 50.015.006 1 2 0 study selection)
4 = Tables 50.015.007 2 1 0
Fl CLASSDATA_TAB 50.015.008 1 8 0 -
A DATA TAB 50.015.000 2 1 0 * X3: Health condition
fifl D_COMPANIES 4 50.015.010 5 5 0

from student (disability)
» Datainput via CRM, specific
guestions during admission,
student survey, app, etc.

 Generated data for POC



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Data flow (for dummies)

Student data table
S Modeler - - SAP HANA Studio I T ———————— e . stydent data set:

File Edit Mavigate Project Window Help

i ¥ e 4 8 ¢ = List of students (un-)
succesfully graduated with

94 SAP HANA Systems 52 = B | = Quick Launch ZE TTELLLML"."PAL_KNN_DATA_TBL" 52 Il § 123
= = — all factors x
. & Eu v a = = Raw Data Distinct values  gll Analysis 1
+ [BS THO (DEMQO) THD
4 [E5 IHO (ITELLL_NL) IHO I ! i 200 rows retrieved - 108 ms . .
4 = Catalog + X1: student motivation
- i ID TYPE bl x2 X3
> =+ Public Synonyms ° . H
S BRI 200 2 5 5 2 X2: study selection
+ & Column Views = | |3 2 4 5 2 « X3: disability
» L= Procedures 302 1 5 5 2
4 [ Tahbles 303 1 [ 5 2
| CLASSDATA TAB 204 1 7 5 2 .
9 AT TAB o : ! 2 2 Reference data set
Ff D_COMPANIES i 206 3 g 5 3
| D_PARAMETERS 307 2 10 5 2
=2 GRADIMG_PERFORMANCE 208 5 0 6 5
F IDASTUDENTEN 200 5 1 6 5
Ff NL_VOOROPLEIDING
310 2 2 6 2
T PAL_ABC_DATA_TEL m B 3 . 5
T PAL_ABC_PDATA_TBL a2 , i . 5
T PAL_ABC_RESULT_TBL
F PAL_KNN_CLASSDATA_TBL 313 1 5 6 2
il PAL_KNMN_DATA_TBL 314 1 6 6 2
Ff PAL_KNN_PDATA_TEL 35 1 7 6 2




The Proof-of-Concept

SAP HANA Student Learning analytics POC: Data flow (for dummies)

Results table

B Mool P - Results from KNN run:
File Edit Mavigate Project Window Help

s SE ; o . . List of students (un-)

. : T R i = '|" .
succesfully graduated with
all factors x1,2,3

Do SAP HANA Systems 52 = B8 51 Quick Launch i "TTELLLNL"."PAL_KNN_RESULTS_TBL" &2

T Eu [E' SIS Raw Data Distinct\.ralues 1l Analysis

» [Eg IHO (DEMQO) THO

4 (B IHO (ITELLL_NL) IHO <t 120 rows retrieved - 155 ms « Type 2: will succeed
4 [ Catalog i~
> =+ Public Syncnyms 1 e (predICtlon)
a =2 ITELLI_ML 50.015.002 2
» L= Column Views - 50.015.004 0 . . .
. [= Procedures I 50.015.006 0 Type O: will no_t )
4 (= Tables 50.015.007 0 succeed (prediction)
il CLASSDATA_TAR 50.015.008 2
Tl DATA_TAB 50.015.009 0
ff D_COMPANMIES 5 50,015,010 2



The Proof-of-Concept

SAP HANA Student Learning analytics POC: Data flow (for dummies)

KNN function

SET SCHEMA TTELLI_ML;

DROP TYPE PAL_KNN_DATA_T; L * KNN: Predictive Analytics
CREATE TYPE PAL_KNN_DATA_T AS TABLE( "ID" INT,"TYPE" INT,"X1" DOUBLE, . B
X2" DOUBLE, 'X3' DOUBLE), functions in use to calculate
DROP TYPEPALKNNCLASSDATAT: . . . . .. : .
S pouste - S the relative ngght of the
cREATE TreEPAL | 12 oo 5 student-retention parameters
DROP TYPE PAL_C 3 . . )
CREATE TYPE PAL ° .
“doublergs” DOUE | o yes: -_ KNN: is a machine learning
able ] H
CREATE cotumn & 5 3 . algoritm used for
insert into PAL KN classification |
insert into PALIN | = A M 1 + the input consists of
sert it PAL KN s m . : the k closest training
call SYSTEve an i} ¥ TBeposkm SR 5 i | examples
call afl_w H
PAL_glitESATA__T - - : * the outputis a class
; membership
CREATE LocAL TE | 4] e .- o
VARCHAR(100), A ;
"intArgs" . "doul 3 H H
IthElng 11:-;0 #pe : ° SAP HANA Predictive
meeRT INTO spAt)s e e ’ R analysis library
INSERT INTO #P# 3
L 2 &
DROP TABLE PAL_
CREATE COLUMN 0 4 T T Y - T 1
CALL _SYS_AFL.PA 0 2 B 6 8 10 12
"#PAL_CONTROL_TI
SELECT * FROM P.




The Proof-of-Concept

SAP HANA - Operational Reporting Course Registration Details

B
N

.
000004 ||

000005

50000006

ST50000053
S$T50000054

50000077
ST50000078

Faculty / Department

Law

Engineering
Technical Chemistry
P sychology

Vinken, Erik

Number of Students

Number of students

Engineering

F1000

Academlc

Term Program Coures

P2000 C1000

20141 P2000 C1000

P2000 C1000

Tims
Cowre

11:00
14:00

C1001

C1001

09:00
11:00

Psychology

Loc e
hall Profsssor

B3.04 Willis
D5.07 Stafford
C4.01 Desmed

16:00

Tapis
B3.04 Richards

C1001

P2000 C1003
20143 P2000 - C1003

16:00

14:00 D5.07 Patel

Faculty / Dopartment
Engineering

LRV

W Psychology
Technical Chemistry

Regivkaion | nait | Cancellsd

e
D5.07 Stafford 1

C4.01 Desmed

B3.04 Richards
D5.07 Patel
C4.01 Brown

1

Operational reporting !

Web intelligence report

BusinessObjects

Input controls:

Faculty
Academic term
Course
Student
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Lessons Learned

... SO far

Bundling expertise: educational, technical, statistical, pedagogical, ...

What is Student Learning analytics?

The data used and the questions asked define a certain Predictive
Model

HANA Studio provides big advantages in terms of agility and flexibility

to define data model and predictive models

Which data can be seen as relevant learning data?
Quality of the data! Great analysis on wrong data ...

Privacy? Legal restrictions?



5 key points to take home
SAP HANA allows for faster and smarter (reporting) solutions :
With HANA Live you can build data models that provide real-time
insight into your business

Customer can perform real-time reporting on (big) student &
learning data

The POC already proven the power of the SOH concept for SLcM
in relation to (predictive) operational reporting
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Share this article: EiE s«

April 30, 2014 | Newsbyte | by SAP News

SAP Announces Plans for First Big Data Innovation Center
and Innovation Lab With Universities

WALLDORF — SAP AG today announced the planned launch of its first Big Data innovation center in a
cooperation between the SAP University Alliances program and the University Competence Center (UCC)
location at Otto-von-Guericke University in Magdeburg, Germany. As part of this relationship, the company
also announced the anticipated opening of the first SAP University Alliances Innovation Lab with the Institute
of Enterprise Systems (InES) at the University of Mannheim. Additional Big Data innovation centers at UCC
locations and innovation labs at universities worldwide are planned.

“SAP already offers the SAP HANA platform for teaching purposes at universities,” said Dr. Bernd Welz,
executive vice president, global head of Solution and Knowledge Packaging SAP. “With Big Data innovation
centers at UCC locations, the company is planning to enable academics worldwide to leverage SAP HANA
to re-invent business processes based on new Big Data applications. The 1ab would also be used for Big
Data-driven research across a wide range of applications such as genetics, geology or physics.”

The Big Data innovation center will be hosted at the Otto-von-Guericke University, which has a long-term
relationship and hosting experience with SAP. The center in Magdeburg is intended to closely cooperate as
an interdisciplinary research hub with the new innovation iab at the University of Mannheim, a top university
in Europe. The SAP University Alliances Innovation Lab at the InES is planned to offer a platform for
scientists, practitioners and startups to explore, design and evaluate data-driven process excellence in
enterprises and business networks in areas such as smart logistics, Internet of Things, process intelligence,
predictive maintenance and others. It also aims to help identify and verify new use cases based on a solid
Big Data technology platform and can be utilized by data scientists, mathematicians or economists for a
variety of industry sectors, including automotive, manufacturing, banking, utilities, retail and public sector.

|
SAP News Center Yo

Weekly Newsletter By

Press Resources

Stock Footage & Images ~
SAP Press Fact Sheet »

Learn About SAP

Company Information #
History »

Investor Relations »
Leadership »
Sustainability »

Find SAP events 2




e B

s Run SAPR

SAP Statement of Confidentiality and Exceptions

The information and analysis contained herein are the confidential and
proprietary materials of SAP AG. No part of this publication may be
reproduced or transmitted in any form or for any purpose without the
express written permission of SAP AG. The information contained herein
may be changed without prior notice.

The furnishing of this document shall not be construed as an offer or as
constituting a binding agreement on the part of SAP AG and/or its affiliated
companies (“SAP”) to enter into any relationship. SAP provides this
document as guidance only to illustrate estimated costs and benefits of the
predicted delivery project.

These materials may be based upon information provided by SAP AG
information provided by other companies and assumptions that are subject
to change. These materials present illustrations of potential performance
and cost savings, and do not guaranty future results, performance or cost
savings. The materials are provided solely for internal review and use by
SAP AG, SAP makes no representation or warranties of any kind with
respect to these materials, and SAP shall not be liable for errors or
omissions with respect to these materials.

© 2014 SAP AG or an SAP affiliate company. All rights reserved. (01/14)

No part of this publication may be reproduced or transmitted in any form or for any
purpose without the express permission of SAP AG. The information contained herein may
be changed without prior notice.

Some software products marketed by SAP AG and its distributors contain proprietary software
components of other software vendors. National product specifications may vary.

These materials are provided by SAP AG and its affiliated companies (“SAP Group”) for
informational purposes only, without representation or warranty of any kind, and SAP Group shall
not be liable for errors or omissions with respect to the materials. The only warranties for SAP
Group products and services are those that are set forth in the express warranty statements
accompanying such products and services, if any. Nothing herein should be construed as
constituting an additional warranty.

SAP and other SAP products and services mentioned herein as well as their respective logos are
trademarks or registered trademarks of SAP AG in Germany and other countries. Please see
http:/www.sap.com/corporate-en/legal/copyright/ index.epx#trademark for additional trademark
information and notices.
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