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I HOPE TO INSPIRE YOU WITH THREE STORIES
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How does Student Analytics 
add value to the VU?

VU 



I HOPE TO INSPIRE YOU WITH THEE STORIES
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What kind of analyses do we conduct?

VU 
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What is our Code of Practice 
regarding Privacy & Ethics?

VU 
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VU STUDENT ANALYTICS VU – IS IT BIG DATA?
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GOALS – WHAT DOES THE VU WANT TO ACHIEVE WITH STUDENT ANALYTICS?
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Student Analytics
Explore and discover,

predict, actionable insights

fore-sightinsighthindsight

Business intelligence
Understand facts on past 
and present performance

Data extraction
& integration

Measure performance
& report

Visualisations
Segmentation 

& statistical clustering

Predictive 
models

Optimisation, simulation 
& scenario analysis

Management
information

With Student Analytics the VU strives to develop evidence based, actionable insights 
to support student counselling, policy making and scientific research in order to improve 
the student life cycle of all our students.
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Gender
Age on October 1

Country of education before college
Family background

High school study profile
Pre-education and high school

Gap-years / Years since degree 
Years present in higher education

Orientation and introduction program
Matching

Examination grades
Dutch proficiency test
Study results
Honours and Cum Laude
Student satisfaction
Student retention and degrees
Alumni

Student success and satisfaction

Former degrees
Geographic distribution (GIS)
High school quality and background
Date of enrollment

DEVELOPMENT & APPLICATION – DATA AND FEATURES COLLECTED
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Enrollment
Pre-education / Secondary education

Demographics

The following kind of features were collected, combined and analyzed:

Special personal data
Part of the data set for scientific purpose, but not used in prediction models or policy making:
• Ethnicity, first generation students, nationality
• Information on disabilities and academic accommodations
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LEARNING & STUDENT ANALYTICS – KEY DIFFERENCES AND SIMILARITIES

student 
information 

systems 

learning
management 
systems

administrative,  
transactional

systems

• Possible high volume data; 
big data

• Both structured and 
unstructured data

• Data mostly
from LMS
and SIS

• Shorter 
time 
frames

• Fast data: 
almost 
live data (LMS)

• Adds value to 
the content of education: 
teacher, student, peers,
study materials

• Lower volume data

• Mostly structured data

• Transactional 
data from many 

administrative 
systems

• Spanning 
several 

years

• Slow data: 
daily, weekly, 

monthly or yearly 
frequency

• Adds value to
the context of education:

courses, curricula, coaching,
tutoring, policy making
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Learning
Analytics

Student 
Analytics



ENROLLMENT ANALYSIS – BROAD UNIVERSITIES RANDSTAD (2014)
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The visualisation of the geographical background and market 
shares of VU compared to EUR, LEI, UU and UvA lead to 
several important insights. 

Geographical background and market shares direct enrollements 
EUR, LEI, UU, UvA en VU in 2014 (1CHO)



ENROLLMENT ANALYSIS – BROAD UNIVERSITIES AMSTERDAM (2014)

10

In the Amsterdam area the VU has in comparison to the UvA limited enrollments from the 
coastal region, the innercity of Amsterdam and ‘t Gooi (Source: enrollment VWO 2014, 
1CHO).



BACKGROUND ENROLLMENTS BACHELOR
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EOI 2017 BA, all universities, all first year students primary enrollments, HBO-Bachelor excluded

Internal switch

External switch
New in WO
New in HO



YEARS OF STAY ‘VERBLIJFSJAREN’ ENROLLMENT BACHELOR
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EOI 2017 BA, all universities, all first year students primary enrollments, HBO-Bachelor excluded
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IMPACT – WHAT VALUE DOES IT ADD TO THE VU?
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The VU 

Source: trajectum.hu.nl

We start to understand the unique identity of the VU
Much improved self awareness that we use in internal 
policy making and in our communication with external 
parties, such as the Ministry of Education
More financial benefits because of a better balance in 
our finances
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IMPACT – WHAT VALUE DOES IT ADD TO THE VU COMMUNITY

14

VU community We try to empower the VU Community
Improved flow of students from their former education 
More possibilities to reflect on the student life cycle 
of students and appropriate counseling or interventions. 
More possibilities to research interventions

Source: Ad Valvas
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IMPACT – WHAT VALUE DOES IT ADD TO POLICY MAKING & RESEARCH
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We facilitate evidence based policy making and scientific research
Research into enrollments, student retention, orientation, introduction, 
orientation, the Dutch proficiency test, etc. to improve policy making and 
evaluation
The analysis set is made available to VU scientist under specific conditions

CORRELATIE EINDEXAMENCIJFER NEDERLANDS & TAALTOETS

Uit een regressieanalyse van het 
inschrijvingsjaar 2014 blijkt dat er een 
significant verband is tussen het 
eindexamencijfer Nederlands en de 
taaltoets, maar dit verband is zwak.

P < 0,0001, R2 = 0,155

Dit kan erop duiden dat de twee variabelen 
andere aspecten van de Nederlandse taal 
toetsen en elkaar aanvullen als het gaat 
om uitval; het kan ook liggen aan een 
achterliggende, nog onbekende variabele*. 

Er zijn studenten met een redelijk 
eindexamencijfer Nederlands die ook in 
aanmerking komen voor bijscholing. 
Deze groep kunnen we met de taaltoets 
identificeren.

16

Inschrijvingsjaar 
2014

* Om hier uitspraken over te kunnen doen is nader 
onderzoek nodig.



ANALYSES
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What kind of analyses do we conduct?

VU 



CORRELATION DROP OUT AND AVERAGE EXAMINATION GRADES OF HIGH SCHOOLS
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We found no 
correlation between 
drop out at the VU 
and the average 
examinations grades 
of high schools (of 
their entire 
population). 

Source: Student Analytics, 
totale instroom en uitval
2013-2014



EXAMINATION GRADES VERSUS RESULTS 1-ST TERM
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NOW WE ADD DROPOUT / CHURNING
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AND FINALLY WE ADD DEGREES
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SEGMENTATION ANALYSIS – TURNING INFORMATION INTO INSPIRATION

21

Source: Ajax.nl

23,500 students 
of the VU 
meet each other 
in the Arena 
stadium

V
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SEGMENTATION ANALYSIS – A FIRST IMPRESSION
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Segment Division
Scope of the data set
The segmentation analysis is conducted on 
all enrolments of 2010-2014 (N=23.425)*. 

Number of segment and weighting
We chose 8 segments. Features for 
clustering were chosen because of their 
known relationship to churning and student 
success:
• Age on October 1
• # Years in higher education
• Average examination grade at high 

school 
• # EC after period 3

We were especially interested in
• Churning after 1, 2, 3 years
• Degree within 3, 4, 5 years

Guide
• A student who is enrolled in multiple study programs will be 

represented accordingly
• Students don’t change position on the map
• Node have different amounts of data points (see below)
• The number of segment has no special meaning

R: Self Organizing Maps (Kohonen)
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SEGMENTATION ANALYSIS – CHURNING AFTER 1, 2 AND 3 YEARS
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Churning moves from the bottom left to the top 
right: 
• After 1 year:   S1 & S7
• After 2 years: S2
• After 3 years: S3 & S5 (ca 40%)
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Segment Division

DROP OUT / SUCCESS

White nodes indicate no students are present

Churning after 1 year

Churning after 2 years Churning after 3 years



SEGMENTATION ANALYSIS – DEGREE AFTER 3, 4 AND 5 YEARS
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Degrees move from the top right to bottom left: 
After 2.5/3 years: S6 & S4; after 4 years: S8 & S3; after 5 years: S3 & S5
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Degree in 3 years time
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SEGMENTATION ANALYSIS – CHURNING AFTER 1 YEAR
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What are differences between segments 1 and 7?

Uitval na 1 jaar tijd Uitgeloot voor opleiding VUChurning after 1 year

Years in higher education Days between enrolment and September 1 

Not admitted to study program (lottery)



SEGMENTATION ANALYSIS – CHURNING AFTER 1 YEAR

26

0.0

0.1

0.2

0.3

0.4

0.5

Outlier meer dan 1 vrijstelling na per 7

1 2
3

4

5
6

7
8

60

80

100

120

140

160

Dagen tussen aanmelding en 1 september

1 2
3

4

5
6

7
8

0.1

0.2

0.3

0.4

0.5

Orientatie voor brochure

1 2
3

4

5
6

7
8

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Orientatie voor extensief

1 2
3

4

5
6

7
8

What preparatory actions do students take before enrolment? 
What could explain differences? 
What could this mean for policy making?

Visited an open day

More than 1 exemption

Online brochure   

Days between enrolment and September 1 
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IMPACT – WHAT VALUE DOES IT ADD TO THE VU COMMUNITY
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VU community We try to empower the VU Community
More possibilities to reflect on the student life cycle 
of students and appropriate counseling or interventions. 
More possibilities to research interventions

Source: Ad Valvas



V

IMPACT – WHAT VALUE DOES STUDENT ANALYTICS ADD TO THE VU?
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We try to empower the VU Community
Improved flow of students from their 
former education 
Targeted actions and nudging, but still for 
the entire population. 

VU community



IMPACT – WHAT VALUE DOES STUDENT ANALYTICS ADD TO THE VU?
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Youtube: Succesvol studeren aan de VU

https://www.youtube.com/watch%3Fv=vliuGeqMA8U


IMPACT – WHAT VALUE DOES STUDENT ANALYTICS ADD TO THE VU?
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Application of Student Analytics

1. Wie zich goed oriënteert valt minder 
vaak uit en haalt sneller een diploma 
(0:22)

2. (...) Ga dan op pad (0:32)

3. Er komt nogal veel op je af als je 
gaat studeren. Heb je eenmaal 
gekozen, dan zorgen wij dat je start 
zo soepel mogelijk verloopt. (1:03) 
Daarom organiseren wij een 
introductieperiode met handige 
workshops en colleges (1:09)

3

2

1



APPLICATION - WE ANALYSE THE DATA AT SEVERAL LEVELS

Primary reason 
Can we create 
a grading table ?

31

VU

Study program

Course

Each student

4

3

2

1

2 Study path

3 Curriculum

3

Drill down ‘Drill’ up
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3

curriculum

Case

Delay in the 4th year  
begins in the 1st year

Study program 1
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3

curriculum

Case

Drop out in the 1st year
is mainly because of
temporary students: 
‘parkeerstudenten’

Study program 2



CODE OF PRACTICE
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Code of Practice Privacy & Ethics

VU 



ETHICS & PRIVACY – CODE OF PRACTICE
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Code of Practice
What does the VU stand for in the development 
and application of Student Analytics

In February 2018 the VU published a Code of Practice Privacy & Ethics for 
Student Analytics

This Code of Practice intends to 
inform:

I. Students about Student Analytics 
and its intentions, and in what way 
their personal data is processed 
and for what purposes it is 
analysed. 

II. Employees and researchers how 
Student Analytics is allowed to be 
analysed and used within the VU 
and what safeguards must be in 
place. 

Cover photo: Diana Măceşanu on Unsplash

https://unsplash.com/photos/hphxtt_aUUw%3Futm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/%3Futm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


ETHICS & PRIVACY – DISCUSSION ON CONSENT & ETHICS
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A. Consent

B. Enabling positive 
interventions

C. Minimise adverse 
impacts

To elaborate on several subjects and dilemmas we 
organised a meeting with students and employees

Responsibility
Transparency & Consent
Access
Privacy
Validity (scientific quality assurance)
Enabling positive interventions
Minimise adverse impacts
Stewardship of data



ETHICS & PRIVACY – THE RESULTS LEAD TO THE CODE OF PRACTICE
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The ethical guidelines are linked 
to the core values of the VU
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Student interests
• A responsible and essential part of our educational practice
• Impartial and inclusive participation in education
• Privacy compliance and careful consideration of advantages and 

disadvantages

Student retention
• Improvement of evidence based counselling, policy making, 

transition to higher education and support of scientific research

Transparency
• Use of data in daily practice and decision making
• Instructions to users
• Individual use of prediction models only with 

student consent



ETHICS & PRIVACY – THE RESULTS LEAD TO THE CODE OF PRACTICE
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For each domain the purposes and privacy guidelines 
are elaborated

1. Vision
2. Ethical basis

a. Student interests
b. Student retention 
c. Transparency  

3. Domains & purposes 
a. Policy making
b. Student counselling
c. Scientific research
d. Transition to higher 

education
4. Privacy

I. Policy making
II. Student counselling
III. Scientific research
IV.Transition to higher 

education

I. Policy making

II. Student 
counselling

III. Scientific 
research

IV. Transition to 
higher education

Components
1. What data, special 

personal data, purpose
2. Legal basis
3. Special conditions
4. Information to students
5. Responsibility
6. Access
7. Sharing with third 

parties
8. Security
9. Storage period
10. Student rights

1 2 3



TO WRAP IT ALL UP
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“The best technology 
is human-empowered 
and computer assisted.”

- Prof. Gary King



CONTACT DETAILS
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Theo Bakker
Strategic Policy Advisor & Team Lead VU Analytics
Student- and Educational affairs, Vrije Universiteit Amsterdam
t.c.bakker@vu.nl |  00316-25637172 

http://vu.nl
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Creative Commons licentie: 
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Dit is de vereenvoudigde (human-readable) versie van de volledige licentie en geen vervanging van de 
volledige licentie. Vrijwaring.

Je bent vrij om:
• het werk te delen — te kopiëren, te verspreiden en door te geven via elk medium of 

bestandsformaat
• het werk te bewerken — te remixen, te veranderen en afgeleide werken te maken
• De licentiegever kan deze toestemming niet intrekken zolang aan de licentievoorwaarden voldaan 

wordt.
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licentie te plaatsen en aan te geven of het werk veranderd is. Je mag dat op redelijke wijze doen, 
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toestaat.

https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode.nl
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.nl
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.nl
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.nl
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.nl
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.nl
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.nl


VOORWAARDEN VOOR GEBRUIK VAN DEZE PUBLICATIE (2/2)

(Vervolg)

45
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