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Presenter Notes
Presentation Notes
Business Information Management consultants at University of Applied Sciences Utrecht
With Anja’s background in mathematics and Linda’s background in Industrial Design Engineering we have a unique combination of skills
Together we design information structures to facilitate future education
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Presenter Notes
Presentation Notes
Realizing flexible education is a complex undertaking
We believe education must be supported in a stable and agile way
That is why we think that fixing complex change with workarounds or minor changes is not sufficient

By analyzing and designing information flows, we try to gain a more detailed understanding of what is needed for a successful change 
Information flows are the ‘flows’ of relevant data and their functionalities that are needed to do the day-to-day work. 
Information can originate in various places within and outside the organization and be stored in various information sources
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Presenter Notes
Presentation Notes
With innovations, we often go from a vision to actual change in this order

In our educational institution, most of the focus is on the innovation of education.
We spend a lot of time developing vision and policies. 
Only at the end of innovation journeys, we look at what is needed in information systems.

Information flows are often forgotten.

Now we are curious, where do YOU start thinking about information flows
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Presenter Notes
Presentation Notes
Please raise your hand if you use information flows in developing the vision 
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Presenter Notes
Presentation Notes
Please, raise your hand if you use information flows in developing the policy
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Presenter Notes
Presentation Notes
Please, raise your hand if you use information flows when making the change

Is there anyone who does not use information flows at all?
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Presenter Notes
Presentation Notes
Developing vision and policy takes a lot of time
And many choices are made when developing policies

Once policy is developed, policymakers ask for a specific solution in information systems
And often there is such a sense of urgency, that we can’t collaborate with our suppliers,
And this leads to workarounds being offered as a solution
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Presenter Notes
Presentation Notes
We have found that it is beneficial for policymakers and information experts to start working together at an early stage






Presenter Notes
Presentation Notes
Today, we will focus on our design journey in aligning policies with information flows in order to come from an abstract vision to concrete change
We will provide you with the 10 steps we took, as well as what we experienced in our journey
We will share the presentation with the EPIC organization afterwards

Information density can be very high, depending on your expertise
Don’t focus on the details in our examples, it’s just an example of a design journey. 
Dutch terms will also come by in the sheets, it’s not about understanding every term. 

We will have time for questions afterwards and feel free to come find us later these days for questions
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Presenter Notes
Presentation Notes
The first step in this design journey
Start building information expertise 

Information is not isolated, and with more and more system integration, information chains gain complexity
Starting from functional management, which is the specialization of our team, we began to gain more expertise about information flows by investigating current information flows 
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Presenter Notes
Presentation Notes
We analysed the information flows for centrally organized tests 
Here you see the high over information flow, we did go into detail with every data field and the information that they stored 
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Presenter Notes
Presentation Notes
And found over a 100 issues in these information flows!
Based on this detailed investigation, we were able to propose solutions to improve the information flows 

By doing this project, we learned that processes and information systems are limited to how-we-do-things-now. 
However, information and information flows, do not have that limitation.
That makes them a good tool in complex changes, like making education more flexible.
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BE PROACTIVE



Presenter Notes
Presentation Notes
Information flows are crucial for facilitating new policies. As an information expert, if you see an opportunity, don't wait till you’re asked for advice, be proactive.
A lot of policymakers and innovators don't know how complex information flows are. It's not their expertise. Just like policymaking is not my expertise.
But even though policymaking might be vague for you as an information expert, knowledge of information logic is helpful from the very beginning of policymaking. 
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Presenter Notes
Presentation Notes
We will tell you now where we took our chance

Our current Higher Education and Research Act (WHW) only allows for qualified education with educational units (onderwijseenheden)
With this system, the student’s learning path with tests and learning activities is set, 

However, for flexible and personalized education, this fixed set is a substantial limitation.
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Presenter Notes
Presentation Notes
To stimulate flexibilisation, we now have a proposed bill to expand our Higher Education and Research act, based on several successful pilots throughout the country
This bill is currently pending approval
This bill proposes to organize and support learning path independence, with so-called units of learning outcomes
The qualification of degrees, micro-credentials etcetera is fixed in the units of learning outcomes, represented by the red rectangles on top
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Presenter Notes
Presentation Notes
With Units of Learning Outcomes, the path towards a qualification is free of choice
This is visualized by the blue circles, which represent learning activities and test
More choice in how and when you acquire and demonstrate the units of learning outcomes
This can also mean that a learning activity or test contributes to multiple Units of Learning Outcomes

This bill allows for pathway-independent education
Quality will still be very important, it still needs accreditation

So you can imagine this proposed bill has a complexity we have not figured out yet 
We saw our chance to give our policymaking colleagues advice on this complexity, based on information flows
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EHPERTS



Presenter Notes
Presentation Notes
From giving unsolicited advice, we started collaborating with our policymaking colleagues



POLICY
MAKERS

INFORMATION
ERPERTS



Presenter Notes
Presentation Notes
We decided to develop policies and the required information models in parallel
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Presenter Notes
Presentation Notes
We worked on the same subjects, but both groups worked seperately and from the viewpoint of our own expertise
Our policymaking colleagues were busy developing the policies
And we thought about the information model needed to facilitate those policies
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Presenter Notes
Presentation Notes
With both groups, we frequently came together to align
Each time, both groups had tons of questions
with which we inspired each other to approach the challenge differently
We were able to converge and come to a common interpretation of the bill 
Policies and information model gained more shape

Collaboration is key (step 3)


j.

VISUALIZE
INFORMATION
MODELS



Presenter Notes
Presentation Notes
In our collaboration, we wanted to visualize the bill and the developed policies
By vizualizing you can really test if your thoughts align
Also, it is a great test for logic, since in visualizations logic is easier to grasp


cElivuuduiyel .

2.3 Uitgangspunten van het wetsvoorstel

2.3.1 Leeruitkomsten

Een leeruitkomst beschrijft de Ileerresultaten van een student. Het is een
leerwegonafhankelijke weergave van wat een student zou moeten weten, begrijpen en
kunnen toepassen bij afronding van de eenheid van leeruitkomsten. De inhoud en het
niveau van een leeruitkomst zijn op zodanige wijze geformuleerd dat daarin de
benodigde kennis, het inzicht en de vaardigheden op betekenisvolle wijze geintegreerd
zijn. Dit wetsvoorstel maakt het mogelijk eenheden van leeruitkomsten vast te stellen
die betrekking hebben op een praktijkrelevante (beroeps)situatie, waarin
(beroeps)producten worden gerealiseerd en (beroepsmatige) handelingen worden
gedemonstreerd. In het experiment bleek dat dergelijke eenheden een uitstekende
combinatie vormen met leerwegonafhankelijk beoordelen en flexibel leren.

Aan iedere eenheid van leeruitkomsten is een aantal studiepunten gekoppeld. Het aantal
studiepunten vertegenwoordigt de mate waarin een eenheid van leeruitkomsten
bijdraagt aan het realiseren van de eindtermen. De instelling bepaalt het aantal
studiepunten dat aan de eenheid van leeruitkomsten gekoppeld is. De eenheden van
leeruitkomsten gezamenlijk en in samenhang stellen studenten in staat de eindtermen te
realiseren. Leeruitkomsten zullen door onderwijsinstellingen zodanig geformuleerd
moeten worden dat het voldoen aan een leeruitkomst op verschillende manieren
gerealiseerd en beoordeeld kan worden, bijvoorbeeld via beroepsproducten (portfolio
assessment) of gedrag (performance assessment).

1 (WRR, 2013).

12 Zie de nota van toelichting bij het Besluit experimenten flexibel hoger onderwijs (Stb. 20186,
4 AN


Presenter Notes
Presentation Notes
Usually policies are very text-oriented 
This means the actual implications of the text may remain abstract 
and thus can be interpreted differently
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Presenter Notes
Presentation Notes
Luckily our policymakers do visualize 
But often, this is for purposes of communicating the vision, not a translation towards an information model
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Presenter Notes
Presentation Notes
To vizualize abstract policies, we suggest to start by drawing all entities
Do this in a collaborative session with policymakers, information flow experts and other stakeholders

We had five different entities 
Qualification
Exam program
unit of learning outcomes
learning outcome
Learning activities and test
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Presenter Notes
Presentation Notes
With those entities we started to sketch information models, here you see one possibility
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Presenter Notes
Presentation Notes
But there are always several options
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Presenter Notes
Presentation Notes
The next step is to sketch relations between the entities based on the knowledge you have
These are all viable options for an information model, considering the text in the bill. 

With these information models, you can start to discuss the consequences of the entities and relations
For example, where will EC be allocated? And what consequences will this have for your international diploma supplement (IDS)?
Try to work in iterations, with good arguments, options can be dropped

Also decide on the cardinality of the relations between entities, so whether it’s a one to many, many to many, many to one relation
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Presenter Notes
Presentation Notes
To realy see the implications of your chosen cardinality, choose a scenario, for example this one
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Presenter Notes
Presentation Notes
And sketch the ‘unfolded’ versions of your information models
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Presenter Notes
Presentation Notes
This will really show the implications of your chosen cardinality (many to many relations in this case)
This unfolded information model is the information model we chose
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Presenter Notes
Presentation Notes
This was the most optimal information model for unities of learning outcomes for our institution

Anja will proceed this presentation and tell you about the remainder of our design journey
Until now we have built information expertise; we were proactive, we collaborated and we started to vizualize information models
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Presenter Notes
Presentation Notes
Collect different views from as many people from different disciplines as you can
Include other higher education institutions and also suppliers of information systems
Discuss pros and cons on all what if ^n. 
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Presenter Notes
Presentation Notes
We compared our information model with information models from several other institutions
We also got a lot of input from our SIS supplier, CACI
Based on these discussions, we adjusted the information model
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Presentation Notes
To this
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Presenter Notes
Presentation Notes
Between what you have now and what you need in the future
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Presenter Notes
Presentation Notes
Draw your current information model
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Presenter Notes
Presentation Notes
And also visualise the current information structure that facilitates that information model
In our case, the current information structure is with nested relations in our student information system. Learning activities and test only exist within a course. 
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Presenter Notes
Presentation Notes
Check whether the current information structure can support the desired future information model
If there’s a fit, that’s perfect, you can skip a few of the steps
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Presenter Notes
Presentation Notes
In our case we did not have a fit. The n-to-n cardinality is not possible in the nested structure. 
This also shows that, had we chosen workarounds, these would have been needed right up to the foundation of the information structure. 
We investigated options to easily adjust the current structure, but found that is not sufficient enough
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Presenter Notes
Presentation Notes
If, like in our case, you don’t have a fit, sketch the new information structure you need
We have found that to support our information model, we need a network structure in our information systems
This network structure is complex, with a lot of interdependencies
Since the network structure is not yet supported by our Student Information System supplier, we decided to make a high-level design for the functionalities needed in a network structure



1.
DEFINE YOUR
DESIGN PRINCIPLES



Presenter Notes
Presentation Notes
Define your design principles, based on the most important goals.
Then, every time you make a choice in your design, check whether it is in line with your design principles
This is how design principles will help to keep focus on what you try to achieve.
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Presenter Notes
Presentation Notes
In our case we had 5 design principles
Our design should comply with law and policy. The bill is about an addition to the law, not a change
So, our network structure must be able to also support educational units with nested courses. 
Law and policy changes, and policies differ between institutions. But we don’t want a major change project every time the policy or law changes. 
So, we want to design a structure that has more possibilities than policy requires. 




8.

DESIGN
FUNCTIONALITIES
(FOR INFORMATION
FLOWS)



Presenter Notes
Presentation Notes
Design the functionalities needed to facilitate policies within your information flows
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Presenter Notes
Presentation Notes
We designed a network structure 
We designed it for information flows, this means we didn’t give suggestions about which system it needs to be in, how authorizations should work, etcetera
And since the devil is in the details, we thought about all consequenses of choises and sub-functionalities needed for it
I won’t show you all of them, cause we’ll be here until dinnertime 




Presenter Notes
Presentation Notes
For example, we decided a network structure needs some national settings for the information model, because the requirements of our education are given by law
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Presenter Notes
Presentation Notes
However, educational institutions must have the ability to add building blocks to their information model, for example a module that consists of multiple Units of Learning Outcomes
This way, we have a stable structure, that is also adaptable to specific needs





Presenter Notes
Presentation Notes
We also worked out HOW the network structure should work, in order to support our education
For example, we defined rules that can be applied to building blocks related to one building block above.





Presenter Notes
Presentation Notes
Here you can see just one example, called AND/OR functionality, this funcitonality helps to define which choices are allowed for a student
These rules are used at multiple levels in the information structure. 
For example, this same functionality is also used to define which combination of units of learning outcomes is a valid set for a degree



J.

SHARE YOUR
FINDINGS AND
DESIGNED
FUNCTIONALITIES



Presenter Notes
Presentation Notes
Share!
Share beyond the borders of your own institution in order to achieve better, broadly supported results
Make sure to communicate your findings in the clearest way possible. 
Explain it on paper, and use visualization to support your writing, 
You share to come to better results. So don’t be afraid of feedback, it will make your design even better.

Share, it's not finished yet 
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Presenter Notes
Presentation Notes
We documented our findings and design in a report, we have a very detailed description of every sub-functionality for this network structure
We share our report with everyone who’s interested. We believe sharing will help us to establish a solution that is future-proof
We also try to expose our findings on national collobaration platforms by giving presentations
If people have questions, we’re happy to talk about our report, this helps us to improve our findings



10. UERSCHILLENDE SOORTEN VOORWRARDEN IN
SPELREGELS

Met spelregels kunnen verschillende soorten voorwaarden
worden gesteld aan relaties. Zo moeten er voor alle soorten
context voorwaarden kunnen worden gegeven voor keuze.
Deze voorwaarden voor keuze bestaan uit en/of-functionaliteit.
Daarnaast kunnen er aanvullend voorwaarden worden gesteld
aan de uitgangseisen van een bouwsteen. Deze zijn context-
afhankelijk en worden verderop in dit hoofdstuk uitgewerkt.
Voorwaarden gaan over wat er door een student gedaan
‘moet’ worden om een bepaalde bouwsteen te behalen. In het
geval van de context eenheid van leeruitkomsten-leeractiviteit
geldt dat er juist heel veel mogelijk is. Er is sprake van wat

een student ‘'mag’ kiezen in plaats van wat een student

‘moet’ kiezen. '‘Moet’ en 'mag’ hoeft niet in functionaliteit te
worden opgenomen. Het volgt automatisch uit de combinatie
van verschillende spelregels. Alleen een afgeronde geldige
combinatie zal voldoen aan de vervolg eisen in de spelregels
voor toekenning van EC of het behalen van een erkenning. Bij
leeractiviteit is er geen opvolgende voorwaarde. Daarom heeft
het maken van een incomplete keuze of het niet afronden van
leeractiviteiten geen verdere gevolgen in de informatiestructuur.

De requirements hiervoor zijn als volgt:

10.1 Spelregels voor het vastleggen van de
keuzemogelijkheden bepalen welke geldige combinaties
gekozen kunnen worden

10.2 De spelregels voor uitgangseisen bij een bouwsteen
bepalen op welke wijze er met de onderliggende
bouwstenen wordt voldaan aan eisen van de bouwsteen

11.  KEUZEMOGELIJKHEDEN UASTLEGGEN MET EN/OF-
FUNCTIONALITEIT IN SPELREGELS

Keuzemogelijkheden worden vastgelegd met en/
of-functionaliteit. Bij de en/of-functionaliteit kunnen
keuzemogelijkheden met ‘en’-voorwaarden en ‘of'-voorwaarden
worden gedefinieerd, zoals afgebeeld in de figuur links. Met

de of-voorwaarde, ‘A of B', wordt een keuze aangegeven, met
de en-voorwaarde, 'C en D', wordt aangegeven dat beide
bouwstenen gedaan moeten worden. En/of-functionaliteit wordt
altijd gedefinieerd over de onderste laag met bouwstenen in de
context van €én bouwsteen uit de bovenste laag. Om te borgen
dat elke relatie betekenis heeft wordt de en/of-functionaliteit
default met ‘en’ ingericht. Daarmee zijn de onderliggende
bouwstenen default verplicht. Met de en/of-functionaliteit

kan de default ‘en’ naar wens worden aangepast naar andere
keuzemogelijkheden. Als er en/of-functionaliteit wordt

ingericht in een context, waarbij de bovenste bouwsteen geen
uitgangseisen voor de context heeft, is de en/of een advies dat
niet gevolgd hoeft te worden door de student.

Bij drie of meer bouwstenen in de onderste laag van de
context kunnen combinaties van en/of-voorwaarden worden
opgenomen. In dat geval moet er met sets gewerkt worden.
Immers ‘A of B en C" kan op twee manieren worden uitgelegd:

‘[A of B] en C’, maar ook ‘A of [B en CJ'. De student kiest een
bepaalde combinatie van bouwstenen om bovenliggende
bouwsteen te kunnen behalen. In het eerste geval zijn dat
altijd twee bouwstenen. In het tweede geval kan dat er ook
€én zijn.

In de afbeelding op pagina 32 is de set als wit kader om



Presenter Notes
Presentation Notes
Here you can see two of the 82 pages to get a picture about the level of detial


This was just the foundation for facilitating learning path independence, we continue our design journey with the following themes, 
the choices of students and how to facilitate that in information flows, 
and organizing the education where more and more students follow their own path. 



10.

TRANSFER YOUR
FINDINGS TO
CHANGE ERPERTS



Presenter Notes
Presentation Notes
Find colleagues who are experts in change and transfer your findings
A high-level design like this is detailed enough for change experts to make the change
Make sure your findings don’t get stuck in someone’s desk drawer

We transferred our findings to our collegues in our BIM-team


POLICY

STRUCTIUR, ®
Co0k
S srmng
LEERUITKOMIST FENHED



Presenter Notes
Presentation Notes
We hope to have inspired you with our design journey in 10 steps 
So, who did we inspire to…

To start talking about information flows from very early on
To visualize as much as possible along the way
To collaborate and share within and beyond your own institution






Are you interested in our report/ do you

I M P H CT have questions about this presentation/
do you want to collaborate on this topic?
v 0 U R Please contact us:

Anja Imhof-van Rossum

anja.imhof-vanrossum@hu.nl
F U TU H E Linda Lieferink

linda.lieferink@hu.nl


Presenter Notes
Presentation Notes
If you want to know more about our design journey or you want to read the report:

Find us at this conference. We’re on the attendee list in the EPIC-app. You can send us a message
Or send an e-mail and we will answer your questions or send our report to you
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