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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, fitness 

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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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)  

The Situation 

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 





Student 

Data 

Analysis 

& Visualisation 

Intervention 

Trending topic 

Learning Analytics only recently gained wide-spread 

support among data scientists and education 

professionals 

Student & Learning analytics can 

provide valuable insight in: 

 Students’ learning behavior  

 The quality of instruction material 

 The use of digital learning management systems 

 The quality of assessment and testing 

 Individual student performance & progression 

 Reasons for  early, late, etc drop-out  

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.” 



The Situation & SAP solutions   

The Situation 

Turn Real-time Insight into Big-time Results with SAP HANA as 

database ‘big data’ engine 

Multiple Data Sources 

101010010101 
001001010011 
0101101101110 
100100010011 

SAP HANA  

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 

To report or not to report … 

 
Limited standard reporting, no analytical SLcM reporting 

in SAP SLcM  

 

Performance 

 
No load on transactional Db tables  (SAP HANA tables) 

 

Harder, Better, Faster, Stronger 

 
Reporting on (granular) mass of data 

 

Artificial intelligence 

 
Predictive analysis library (eg. KNN model) 

The Situation 



The Opportunity 



Social 

In-memory 

Cloud 

Mobile 

Real-Time 
Empowerment 

Consumerization  
of IT 

Big Data 

Sensing and 
Responding 

Sentiment  
Intelligence 

Predictive Analytics 

Personalized 
Insights 

Real-Time  
Analysis 

New Signals 

? 

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

 

The Opportunity 



Student & Learning Analytics Use Cases 

 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: 
 Operational 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 

The Opportunity 



SAP HANA (Live) & consumption layer  

The Opportunity 



The proof-of-concept 



SAP HANA Student Learning analytics POC: Goals 

Co-Development 

 
 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 (UI) 

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

 

Why HANA? Why Operational (predictive) reporting? 

Why student & learning data? 

 
 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 UI experiences with new UI’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. 

Focus: 

 

 The focus of the concept is on (operational) reporting, 

academic advising and student retention. 
 

The following elements are build so far 

 
 HANA Virtual data model based on: 

 SIS data (SAP Student Lifecycle Management) 

 LMS data (Blackboard) 

 4 ‘consumption’ reports based on Business Objects reporting 

tools: 

 2 operational descriptive reports via BO Web Intelligence 

 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 

Focus: 

 
 SAP SLcM as primary student data source (e.g. admission, course 

registration, grades, etc) 

 Learning LMS data (e.g. activity data around LMS activities, e-

learnings, etc).  

 Optional: CRM data (e.g. student prospect data, etc), scheduling 

data, etc. 

Project steps: 

 
 Market survey: Desk research on student analytics in Higher 

Education. How can learning analytics  support informed decision 

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

 

 Customer workshop: Roll-in workshop with 2 customers that have 

an existing HANA roadmap 

 

 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 

Kick off & High Level ‘design’ Use Cases 

Market survey 

Review use cases (customer workshop) 

Setup POC system 

Validate POC (customer workshop) 

HERUG presentation 

 

Today 
Duration Milestone 

2013 

SEP OCT NOV DEC JAN FEB MAR APR MAY 

2014 

The Proof-of-Concept 



The DETAILS on the proof-of-concept 



Customer 

Customer’s 

Private Cloud 

Applications 

SAP HANA 

Infrastructure 

Plan 
Define Business  & 

Roadmaps 

Build 
Deploy Initially or 

Expand 

Run 
Operate &  

Incrementally Improve 

SAP SERVICES 

SAP Data Center 

SAP HANA  

ENTERPRISE CLOUD 

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

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.  

The Proof-of-Concept 



SAP HANA Student Retention Dashboard: Predictive Analysis 

• 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 

Predictive Analysis for Academic Advisors 
Student Retention 

The Proof-of-Concept 



SAP HANA Student Retention Dashboard: Predictive Analysis 

• 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 

Predictive Analysis for Academic Advisors 
Student Retention 

The Proof-of-Concept 



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

• 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”) 

HANA  STUDIO TABLES 
SLcM Data 

The Proof-of-Concept 



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

• Predictive modelling 

 

• Data table: 

(un)Successfully 

graduated students 

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 

HANA  STUDIO PREDICTIVE TABLES 
Student Retention 

The Proof-of-Concept 



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

• Class data table 

 

• X1: student motivation 

factor 

 

• X2: process study 

selection (well 

considered decision on 

study selection) 

 

• X3: Health condition 

from student (disability) 

 

• Data input via CRM, specific 

questions during admission, 

student survey, app, etc. 

 

• Generated data for POC 
 

HANA  STUDIO PREDICTIVE TABLES 
Class data 

The Proof-of-Concept 



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

• Student data set:: 

List of students (un-) 

succesfully graduated with 

all factors x1,2,3 

 

• X1: student motivation 

• X2: study selection 

• X3: disability 

 

• Reference data set 
 

HANA  STUDIO PREDICTIVE TABLES 
Student data table 

The Proof-of-Concept 



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

• Results from KNN run: 

List of students (un-) 

succesfully graduated with 

all factors x1,2,3 

 

• Type 2: will succeed 

(prediction) 

 

• Type 0: will not 

succeed (prediction) 

 
 

HANA  STUDIO PREDICTIVE TABLES 
Results table 

The Proof-of-Concept 



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

• KNN: Predictive Analytics 

functions  in use to calculate 

the relative weight of the  

student-retention parameters 

 

• KNN: is a machine learning 

algoritm used for 

classification 

• the input consists of 

the k closest training 

examples 

• the output is a class 

membership 

 

• SAP HANA Predictive 

analysis library 
 

HANA  STUDIO PREDICTIVE ANALYTICS FUNCTIONS 
KNN function 

The Proof-of-Concept 



SAP HANA - Operational Reporting Course Registration Details 

• Operational reporting ! 

 

• Web intelligence report 

 

• BusinessObjects 

 

• Input controls: 

• Faculty 

• Academic term 

• Course 

• Student 

 

 

The Proof-of-Concept 



Lessons Learned 



Lessons Learned 

Team 

 Bundling expertise: educational, technical, statistical, pedagogical, … 

Analytics 

 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 

Data 

 Which data can be seen as relevant learning data? 

 Quality of the data! Great analysis on wrong data … 

 Privacy? Legal restrictions? 

Lessons Learned  … so far 



 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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http://www.sap.com/solution/industry/higher-education-research.html  

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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