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1 Introduction
1.1 Context
The Platform Bèta Techniek – the National Platform Science and Technology - was commissioned by the Dutch 
government, and education and business sectors to help ensure the ongoing availability of sufficient numbers of people 
who have a background in mathematics, science, technology and engineering: hereafter MST for secondary education 
and STEM for higher education. The aim of the Deltaplan Bèta/Techniek (2003) is to achieve a structural increase of 15 
per cent pupils and students in MST and STEM education and to use existing talent more effectively in businesses and 
research institutes. The aim is not just to make careers in science more appealing, but also to introduce educational 
innovations that inspire and challenge young people. The Platform targets schools, universities, businesses, ministries, 
municipalities, regions and sectors. In Appendix 1 we provide an overview of the Dutch educational system.

The Platform has developed a comprehensive approach to creating a talent base for the future: more people involved in 
MST and STEM preferably coupled with increased scientific literacy and greater affinity with science and technology in the 
general population. Key elements of the innovative strategy of the Platform are:
• a holistic approach;
• a bottom-up approach, and broad participation of schools and organisations;
• a strong link between innovation and outcome, and 
•  a comprehensive approach starting with primary education and running throughout the entire educational chain up to 

the labour market.

Drawing from its expertise in and experience with the MST world, the Platform has developed programmes for the entire 
educational chain. Tailored to various sectors of the education and labour market, these programmes offer schools, 
institutes and sectors the opportunity to pursue their ambitions in the field of maths, science, technology and innovation. 

Among these programmes are the Universum and Sprint programmes, and Jet-Net. 

•  The Universum programme (www.universumprogramma.nl) aims at achieving the above-mentioned goals in secondary 
education, especially havo- and vwo-pupils1 through (a) stimulating chain networks between secondary and higher 
education, launching collaborative projects (e.g. on the development of new teaching materials), professional 
innovation and educational profile committees, and (b) increasing the numbers of new students, the selection of degree 
programmes, the feasibility of study and rate of graduation from university. At present, about 180 secondary schools 
participate in the programme, and about 120 following schools, thus covering about two-thirds of all secondary schools 
in the Netherlands.

•  The Sprint programme (www.sprintprogramma.nl) aims at achieving the Platform goals in higher STEM education, both 
involving most (17) universities of applied sciences (“hogescholen”) and all (13) academic universities in the 
Netherlands.

•  Jet-Net – Youth and Technology Network Netherlands (www.jet-net.nl) – is a joint venture between Dutch companies 
and secondary schools in the Netherlands. Jet-Net companies help schools enhance the appeal of their science 
curriculum by using a great variety of activities and also allow students to gain a better understanding of their career 
prospects in industry and technology. At present Jet-Net involves about 30 companies and some 140 secondary schools.

1  See Appendix 1.
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A key element in these programmes is concerned with bringing about a better and more robust collaboration and 
exchange in networks of secondary schools and schools for secondary vocational education (“middelbaar 
beroepsonderwijs”, hereafter mbo schools), hogescholen and universities, as well as Jet-Net companies. Increased 
collaboration gives a permanent impulse to mutual learning between education institutes and business, thus enabling the 
educational system to deliver a more substantial and better prepared inflow of graduates with a MST or STEM-qualification 
into the labour market. This will contribute to enhancing the innovativeness and competitiveness of the Dutch economy.

In order to measure the (patterns of) network development between secondary schools and mbo schools, hogescholen 
and universities, as well as Jet-Net companies, the Platform issued two network analyses, both executed by the research 
consultancy firm of Dialogic. The first one (in 2007) focused on Universum schools and their relationship with higher 
education institutes (HEIs) and Jet-Net firms. This study also looked back at the situation in 2005, thus providing a 
dynamic view of network development. The second study (2008) focused on those HEIs involved in the Sprint programme 
as well as all Jet-Net companies, and their interrelationship, and with secondary schools and mbo schools. The latter 
network analysis is a baseline study (baseline measurement), to be replicated later in 2010.2 

This document summarises the main findings of – and combines insights from - these two network analyses. 

1.2 Objectives and approach
The main research questions addressed in this study are: 

1.  How and to what extent did the networks of secondary schools participating in the Universum Programme already 
develop during the first period of the Platform Bèta Techniek programme?

2.  What are the relationship patterns between secondary schools participating in the Universum programme on the one 
hand and higher education institutions (HEIs) participating in the Sprint programme and Jet-Net companies on the 
other hand, in order to measure and monitor the network development between these actors?3 

3.  What is the starting situation of the Sprint programme – both in higher professional and in scientific education – in 
terms of network embedding and exchange of knowledge and collaboration throughout the educational chain: from 
elementary education to the labour market (“zero-measurement”).4 

In order to answer these questions schools participating in the Universum Programme, Jet-Net companies and HEIs were 
asked to indicate with which chain partners they are collaborating, to what extent and in which domain. Two domains of 
collaboration were specified: (1) development of educational content regarding mathematics, science and technology 
(MST), and (2) activities oriented towards strengthening the connection between different levels of MST and STEM-
related education, and improving the focus on MST and STEM-related occupational practice. 

2  Cf. Kaashoek et al. (2008a) resp. Kaashoek et al. (2009).
3   Both in terms of (i) network growth and (ii) investigating the relationship between network embedding and the performance of secondary schools, mbo 

schools and HEIs in the MST domain (STEM-studies). 
4  A first impact measurement could be executed in 2010. Longitudinal comparison will facilitate establishing the degree of goal realisation: to what 

extent has the Sprint programme contributed to the strengthening of relationships throughout the educational chain, in terms of network embedding 
and exchange of knowledge and collaboration, from elementary education to the labour market. The present (zero) measurement functions as a 
benchmark offering a frame of reference for further evaluation purposes: will the programme lead to better chain linkages? Will it be easier for network 
actors to find each other for collaboration purposes? How does the strength of knowledge relations develop, is this a sustainable and persistent 
pattern? 
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For both analyses the methodology of social network analysis was used. In this approach relational data are key, focusing 
on characteristics of relations between network actors, including the emergence of absence of those relations. Using this 
approach offers the advantage that network characteristics can be investigated in a dynamic (longitudinal5) way, thus 
exploiting the richness of information on the network structure without information overload6. Network analysis 
facilitates visualisation of network structures including optimisation towards, for instance, sub-groups within a centrality 
network of actors (cf. Appendix 2). The result is a simplified, transparent and orderly network representation (cf. 2.3). 

For data collection purposes, contact persons of all Jet-Net partners, Universum schools and HEIs were asked to fill in a 
questionnaire. All these respondents are involved in Platform programmes on a regular basis and were actively 
encouraged by their Platform progamme contacts to participate. This probably explains the very high response rates (96% 
for Universum schools, 100% for Sprint HEIs resp. 70% for Jet-Net partners7) for both network questionnaires - a high 
response rate is vital for the quality of network analysis. 

The combination of the two network analyses offers the opportunity of mutually strengthening measurements, both  
from the perspective of Universum schools (providing data on the situations in 2005 and 2007) and from the HEI 
viewpoint (2008). Consequently, we are able to show both a longitudinal picture of network development (2005-2007), 
and a visualization of the network structure in 2008. Moreover, we include three perspectives, both from Universum 
schools and from HEI Sprint and Jet-Net partners.8 The 2008 measurement includes the relationships of HEIs with 
non-Universum secondary schools, thus allowing a comparison of network embedding of Universum and  
non-Universum schools. 

1.3 Guide for the reader
Readers interested in the methodology and the rationale behind network analysis in education may start with chapter 2. 
In this chapter we elaborate on the theoretical framework of both studies, paying attention to interorganisational 
networks (2.1), the use of social network analysis (SNA) to underpin intervention strategies for educational policymaking 
(2.2), and the measurement potential of SNA to evaluate the impact of these interventions (2.3). 

Policy makers may choose to skip this methodological chapter and start with the results. Chapters 3 and 4 describe the 
empirical results of both network analyses. Chapter 3 focuses on collaboration networks within the educational system, 
between secondary schools (3.1), between HEIs (3.2), between secondary schools and HEIs (3.3), and between mbo 
schools and HEIs (3.4). Chapter 4 shows the results for collaboration patterns between education and Jet-Net companies. 
Section 5 summarises the main conclusions. 

5   In 2007, Universum schools were asked to provide network information about the situation previous to the Platform programme (2005) and the 
“present” situation (2007). Comparison offers an insight into network dynamics, for instance, in the development of “linking pin” functions of network 
actors: without a structural analysis it is hardly feasible to establish to what extent a particular school links clusters of actors which are otherwise 
unconnected. This linking-pin function may prove vital for knowledge exchange between network clusters. 

6   The analysis of social systems – like the network of Universum schools, Sprint institutions and Jet-Net firms and schools, is complicated by its high 
degree of complexity. Given the number of network actors there is a multiplicity of social processes in its playing field. Through this analysis of these 
networks within the network we aim at finding the balance between the complex reality of the social system and abstract modeling. On the one hand, 
simplification is necessary for structuring and reducing complexity to a manageable degree. On the other hand, the risk of oversimplification is very real. 
Many techniques and research tools fail in this respect. 

7   Filling out the network questionnaire was a requirement for the Universum and Sprint respondents. This requirement has certainly contributed to the 
high response rate. 

8   Because of different moments of measurement it is – unfortunately – impossible to establish the extent to which relations between Universum schools 
on the one hand and HEIs and Jet-Net partners on the other hand are reciprocal – i.e. to what extent both collaboration partners agree on the 
existence and the quality of their relationship?
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The appendices focus on the (structure of the) Dutch educational system (1), some basic network and actor metrics 
derived from SNA (2) and the legend of the network visualisations (3). On page number 49 we explain concepts and 
abbrevations which are common in the context of the Dutch educational system. Throughout the main text, those 
concepts and abbreviations addressed in the appendices are used to address our findings. We recommend that all readers 
refer to these appendices when encountering unknown concepts.
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2 Theoretical framework
2.1 Interorganisational networks
An organisational network can be defined as a multiplicity of interorganisational relationships, also known as ties, 
consisting of independent organisations, profit firms as well as other organisations9 with common or differentiated goals. 
Organisations in a network are not necessarily linked to all other organisations in this network. Between organisations in 
a network, one can detect direct10 as well as indirect ties11. In their definition Jones, Hesterly and Borgatti (1997) indicate 
each organisational network as a well-defined, structured and persistent set of organisations. In practical terms, this 
definition implies that a network is stable since it is possible to address network partners (well-defined) that work 
together unremittingly (persistently) and whose exchanges are based on needs and implicit as well as formal agreements 
(structured). This suggests that networks are stable and well-defined, while Powell, White, Koput and Owen-Smith (2005) 
argue that interorganisational networks show dynamics all the time. These dynamics could be expressed by a changing 
number of actors within the network over time, changes in the existence of relationships between actors or the strength 
of those relationships.

What is the use of interorganisational networks? First of all, interorganisational networks can be used to distribute all 
kind of resources: one could think of tangible assets such as equipment as well as intangibles like knowledge, 
information and trust. Additionally, Oliver (1990) enumerated several motives to join an organisational network, reflecting 
on the positive aspects of these networks: stability, legitimacy, efficiency, reciprocity, necessity and asymmetry. As a 
derivative from these motives, network relationships can be concluded to be more efficient and relation-based in contrast 
to market exchanges (Park, 1996). Park added that network relationships are, in contrast to hierarchical organisations, 
more flexible. After all, hierarchies are characterised by less elasticity and more rigidity by their well-defined 
organisational structures.

Little (2005) notes that networks in the field of education may consist of schools (on the organisational level) and 
teachers or principles who share some interests (on the individual level). Hite, Williams and Baugh (2005) add networks 
between schools and parents. Given our focus on interorganisational networks, we will take the first option as a point of 
reference. As already mentioned, interorganisational networks can be formed by multiple types of organisations (cf. 
footnote 9). Within the context of educational systems, actors within networks are elementary schools, secondary schools, 
institutes of higher education (universities and hogescholen), vocational education and training institutes (mbo schools) 
as well as actors on the job market (firms and non-profit organisations). “Networks in education are generally seen as a 
source of renewal, reform and innovation” (Hite et al., 2005:97). These effects will be visible on the level of single schools 
(e.g. by the improvement of their course materials) and at the educational system level.

2.2 (Education) policy: trends towards behavioural additionality and the  
development of networks
From a policy perspective there is growing interest in promoting and developing inter-organisational networks in the field 
of education (Center for Higher Education Policy Studies, 2005). Some of the interorganisational relationships and 
networks within education emerge and develop autonomously. Schools take the lead in the initiation of those networks, 
for example in order to share facilities. Sharing of facilities, as emphasised by researchers of CHEPS (2005) occurs 

9  For example research institutes (see the empirical contributions by Schartinger, Rammer, Fischer and Frohlich, 2002; Owen-Smith and Powell, 2004).
10  Organisation A is directly linked to organisation B.
11   Organisation A is not directly linked to organisation B, but both organisations are having a relationship with organisation C. Social scientists Burt and 

Coleman have written nice contributions on effects of direct and indirect ties on organisational outcomes.
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increasingly in HEIs since this decreases purchase and operational costs of expensive facilities and (research) 
infrastructure. Here, however, we state that initiating education-related interorganisational relationships or networks is 
often triggered by policy instruments. First of all, because the education sector – at least in the Netherlands – is highly 
subsidised. Second, because the intended effects of networking in this domain are of unquestionably societal importance. 
The initiation of networks by the government is not a recent invention. Scholars in public administration De Bruijn and 
Ten Heuvelhof (1995) mentioned network governance as a specific type of scheme almost 15 years ago. They defined 
network governance from this perspective as the influence of the government on (societal) actors by existing networks or 
networks that are initiated in order to reach a certain, well-defined policy goal (see also De Bruijn and Ten Heuvelhof, 
1997). Based on literature (Kaashoek, Ongena and Raab, 2009) one could distinguish two intervention strategies in order 
to create networks. 

First there is policy intervention that aims at establishing network organisations. These network organisations are usually 
separate legal entities and are often formed by both public and private actors (public private partnerships). The 
government may initiate such organisations, but can also act as intermediary. In addition, the government might 
encourage private organisations to act as network organisations or remove barriers for collaborative activities as well. 

The second intervention strategy is the implementation of schemes to stimulate the establishment of relationships 
between actors directly (first order) that should ultimately lead to a larger goal (second order). In essence these schemes 
are aimed at influencing behaviour of the focal actors in such a way that actors will be working together with more 
partners, more often and more intensively. This behaviour additionality, defined as “differences in behaviour arising from 
the government’s intervention” (Hsu, Horng and Hsueh, 2008, 2; cf. Georghiou, Clarysse, Steurs, Bilsen and Larosse, 
2004) then results in output and outcome effects. Following this line of reasoning, the rationale for such interventions is 
that the initiation and development of networking as a first order effect of the stimulus is sustainable and results in 
societally relevant effects like better educational programmes and a more sophisticated integration of curricula. Students 
will benefit from these effects. 

The logic behind the assumption that networking leads to societal effects is noticed by Kenis and Sneider (1991). They 
emphasise that networks create infrastructures, which are of elementary importance to share and exchange resources 
between organisations. After all, organisations face scarcity of internal resources (cf. the resource-based view of the firm; 
Wernerfelt, 1984). One important resource is knowledge (Conner and Prahalad, 1996). Processes of sharing knowledge 
and exchange of social capital are embedded in networks and directly stimulate organisational learning (Gulati, 1999). By 
sharing knowledge and ideas, and by matching complementary competencies and skills, participating organisations 
within the network do not have to find out everything for themselves. 

Organisations therefore benefit from the networks they are in. This assumption is stressed by scholars like Burt (1992), 
Granovetter (1973) and Uzzi (1997). Their empirical research indicates that organisations perform better as they are 
embedded in networks as social structures. Consistent with what Kenis and Sneider (1991) see, interorganisational 
relationships constitute the pipeline for relevant information (e.g. in decision making processes or innovation processes) 
and leads to organisational learning: organisations learn what their partners know, are able to value that knowledge and 
capable of reducing costs of seeking information (Borgatti and Cross 2003). Veugelers (2005) adds that inter-
organisational networks provide platforms for people within these organisations. In that case the network functions as a 
community of practice and gives a voice to employees (e.g. teachers) and creates opportunities to express their ideas and 
viewpoints on operational, strategic and policy matters. This platform enhances second order effects on a macro scale: 
organisations do not just strive to reach their own goals (e.g. new or more attractive courses), but field experts work 
collaboratively on strategic changes in the (education) system. Veugelers also comments on a condition for the 
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effectiveness of the second intervention strategies. School participants in interorganisational networks must get the 
feeling of “ownership and empowerment, collegial and horizontal learning” (p.289). Of course, this is not guaranteed in 
networks, the participants are not committed but act as passive consumers. Consequently, the network as a whole cannot 
be persistent and sustainable.

Especially the second intervention strategy is quite common in education policy. The Platform schemes (Universum, Sprint 
and Jet-Net) are examples of this type of intervention strategy. For instance, intended effects (second order) of networking 
(first order) are the development of new courses, improvements in course materials and a better integration of multiple 
education programmes and curricula. Based on the above-mentioned theoretical concepts, the networking of schools 
among each other and with manufacturing companies is expected to improve teaching in the MST-domain and create 
more inflow into related (STEM-)studies at HEIs.

In this and the previous sections, we have outlined key elements of networks and why (and how) there is a growing 
policy interest in creating and sustaining such networks in the field of education. These types of interventions however, 
call for the use of specific tools for policy evaluation purposes (Kaashoek et al., 2009). In the following section we will 
introduce the basics of social network analysis (SNA) and state that this method is appropriate for testing first order 
effects of network-based policy intervention strategies.

2.3 Measuring networks: evaluation through social network analysis
The measurement of effectiveness of each policy intervention is based on a set of criteria and has, therefore, a normative 
character (Kenis & Provan, 2006). In the case of intervention strategies that try to reach second order effects via first 
order effects, the measurement of criteria related to the second level might be problematic. First of all because these 
effects will be joined by a time lag (Ferraro, 2009). To put it differently, it might take relatively long before second order 
effects can be perceived. Secondly, researchers might face the problem of attribution. In that case it is hard – if not 
impossible – to isolate the effects of a stimulus from those of other variables. Since most of the policy interventions are 
not designed as an experiment, the problem of attribution is well-known to policy evaluators (Georghiou, 1998). On the 
other hand, first order effects – the development, both in a quantitative and qualitative way, of interorganisational 
relationships and networking behaviour – can be measured at an earlier stage (Figure 1). According to the theoretical 
mechanisms (cf. section 0 and 2.1) success at the first level predicts success at the latter stage (second order effects). 

Figure 1 Measurement of first and second order effects 



 

Figure 1 shows that intervention strategies of policymakers (T1) first lead to networking effects and in the end to other 
societal effects. As stated above, the results on networking can be described at moment T2, as part of an interim effect 
evaluation of the policy intervention. In order to do so, researchers need a benchmark to interpret their findings. For that 
reason it is of importance to understand the characteristics of the network prior to the intervention (T0) (Kaashoek et al., 
2009). Notice that this starting point might also mean an absence of interorganisational relationships or a network form. 
Of course it is recommendable to analyse the sustainability of relationships after the intervention. These measurements 
(T4, T5, Tn) are not visualised in the figure presented above.

Now that the first results of network-focused policy interventions are considered to be measured preferably on the 
dynamic network level (cf. Figure 1), a fair question is what tools are appropriate to do so. A wide range of methods is 
available for evaluating policy interventions, like planning, process and product evaluations (Swanborn, 2004). Qualitative 
data is mainly collected by interviews and (policy) documents; quantitative analysis on the other hand is mainly based on 
(online) questionnaires. However, most methods are not able to take into account network dynamics on the detailed level 
of inter-organisational relationships. The reason is that, for the analysis of these dynamics, most of those methods are not 
appropriate for the collection or processing of relational data. In contrast to attribute variables, which are often used 
during evaluation studies, relational data tell something about the relationship between two actors instead of the actors 
as such (Barnes, 1972; Wasserman and Faust, 1994). By using structural analysis of (changes in) the whole network, 
characteristics of the network, positions of single actors and the addition of actor characteristics (e.g. type of 
organisation, size, etcetera), one could gain a profound understanding of the structure of the network. This can be 
achieved by social network analysis (SNA). An additional benefit of this tool is the availability of network visualisations 
(Brandes, Kenis & Raab, 2006), which is rather useful to overview a network and its characteristics at a glance. 

The basis of SNA is formed by a set of actors (nodes) and a set of relationships between the actors (ties, edges; Knoke, 
1990; Brass et al., 2004). Not every organisation in the network needs to be linked with every single other organisation 
within the network. The existence or absence of relationships depends on a well-defined content, e.g. knowledge transfer, 
bank transactions, co-publications of researchers and so on. In SNA it is possible to found analyses on tangible contents 
as well as intangibles. Note that the content in both cases must be of a relational nature. Furthermore, the tie strength 
might be binary (existence or absence of relationships) as well as provided with a scale. A scaled tie strength is, for 
example, based on amounts (money, number of co-publications, etc.), duration (years of working together in the same 
project or organisation, etc.) or intensity (knowledge transfer). 

SNA offers a toolbox for the analysis of the structure, dynamics and details of these sets of actors and relationships. Griffin 
& Van der Linden (1998) point out that this toolbox provides reliable descriptives. This toolbox is underexposed in research 
on educational systems (Hite et al. 2005). The descriptive metrics are on a network level, sub-group level, dyad level 
(relationships) and on an actor level (network embeddedness). The most important indicators are presented in Appendix 2. 
Metrics and the visualisation of networks using multiple logarithms for advanced plot optimisation (e.g. optimised for actor 
centrality or sub-group membership) are performed using available software tools (Brandes et al, 1999). 

How could SNA be used in our case and what results are expected following the theoretical line of reasoning? The start 
of Platform Bèta Techniek programmes constitute the policy intervention in our research. As already mentioned, these 
programmes aim to improve and increase the attractiveness of MST and STEM-related education, so that the inflow of 
these studies increases significantly. In this study we used SNA in order to indicate first results on the networking 
behaviour of actors within the education system. Our hypothesis is that due to policy interventions the networks formed 
by actors in that system in the Netherlands change significantly in a positive way. This positive change is expected to be 
expressed by increasing relationships, increasing intensities of relationships and a higher level of network integration.
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3  Collaboration within the  
educational system
In this section we focus on the development of educational content in the domain of mathematics, science, technology and 
engineering (hereafter: MST, and STEM-studies), in collaboration arrangements between actors within the educational 
system.12 These arrangements have in common that they aim for innovation of MST related educational content, e.g. in the 
definition and articulation of new educational modules in the domains of mathematics (“wiskunde D”), (“new”) physics, 
chemistry, biology as well as modules for a more integrated curriculum in secondary science education (NLT, “nature, 
technology and life”). In practice, these innovation processes are structured around collaboration between teachers in 
secondary schools and higher education institutes (HEIs). Accordingly, we have defined collaboration in developing 
educational content as a “relationship aimed at developing and/or exchanging teaching modules and material in the 
domain of science and engineering (havo/vwo)13”. Here, we will analyse this process of collaboration, as follows: 
• within secondary schools (3.1);
• within institutes of tertiary education (universities and hogescholen; 3.2);
• in the interface between secondary schools and tertiary education institutes (3.3), and 
• within mbo schools (3.4).

In section 4 we will focus on the process of collaboration between education and business. 

3.1 Content development in secondary education
Figure 2 shows how collaboration between secondary schools in the domain of MST-related educational content 
development has evolved since these schools have joined the Universum programme. 

Since the Universum programme took off in 2005, the Universum network has undergone a spectacular growth, both in 
terms of the number of nodes and of the number of relations between schools, indicating a considerable growth in 
network cohesion. Inter-school relations have become stronger, and more robust as well (indicated by the frequency  
of collaboration within a certain relationship). As a result the network as a whole has undergone an explosive growth  
(∆P = 281%), in particular due to the increasing number of inter-school relations. Network density has grown from 2,0% 
to 3,4%14, a relative increase of 68%.

Figure 2 shows the significance of regional collaboration. Sub-groups in the networks have an almost seamless overlap 
with regions (Dutch provinces)15. There are clear examples of regional clustering (e.g. Noord-Holland and Limburg). 
Physical proximity apparently seems to be a significant determining factor for the emergence of collaboration 
arrangements: distance matters. The network highlights a number of schools with a central role in their own clan as well 
as a linking pin function towards other clans. 

12   The network analyses included collaboration focusing on the improvement of transfers within the secondary and the tertiary levels within the 
educational system and with the labour market as well. Here, we have left this focus out of consideration.

13   Havo (“hoger algemeen voortgezet onderwijs”) refers to senior general secondary education/pre-professional secondary education, vwo 
(“voorbereidend wetenschappelijk onderwijs”) to pre-university education. Cf. Appendix 1 for an overview of the Dutch educational system.

14   Network density is the ratio between the number of existing relations and the theoretical maximum number of relations. A network density value of 
100% indicates a ‘perfectly’ noded network –each node connected with all other nodes in the network.

15  In Figure 1 schools within the same province have the same colour. 
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Comparison of the regional networks before and after joining the programme indicates that the structure of the network 
as such has not changed substantially. In contrast, the scope and density of the regional network has exploded, 
exemplified by the highly visible and dense sub-network in the region of Noord-Holland – without exception all schools 
in this network participate in another region-focused educational programme called Bètapartners.16 The parallel 
development of this network with Universum sub-groups suggests that these networks exert a mutually encouraging 
effect towards network promotion. 

Figure 2 Collaboration between secondary schools in MST-related educational content development, before and after joining 

the Universum Programme 

Legend is provided in appendix 3.

16  Cf. http//:91.184.4.78/Betapartners/index.php.
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3.2 Content development and curricula integration in the bachelor-master system  
in higher education
Collaboration between HEIs towards the development of MST-related educational content includes collaboration with 
hogescholen not participating in the Sprint programme. Figure 3 shows the collaboration pattern between HEIs in this 
domain. As retrospective data are not available in this case, this overview represents the starting point for collaboration 
between Sprint partners.

Figure 3 Collaboration between HEIs in developing MST-related educational content (2008) 

Obviously, hogescholen and universities have many, rather strong, relations. The HEI network clearly has many nodes, 
with a central position for a number of institutions. Universities mainly have strong relations with other universities, 
whereas the intensity of collaboration between hogescholen is somewhat lower (average intensity 2.7 resp. 2.2). Hardly 
any geographical clustering occurs.17 The main fields of collaboration focus on specific training programmes and joint 
development of teaching material. 

Next to the development of MST-related educational content, hogescholen (universities for applied sciences) and 
universities work together on connecting their study programmes. This should result in warm transfers of students. As 

17   The relative absence of a regional clustering pattern may be related to the fact that the Netherlands in itself are a small, densely populated country. As 
such for institutes of higher education, the country may be considered a region in itself. 
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outlined in Appendix 1, graduates of hogescholen hold bachelor’s degrees. These graduates are able to follow additional 
courses at university level in order to obtain a master’s degree. These days hogescholen and universities are working 
together increasingly to facilitate students to add a graduate (master´s) course to their studies. E.g. both organisations 
jointly develop pre-master programmes, training courses or provide information sessions together. Figure 4 presents the 
network of hogescholen and universities working together in this field.

Figure 4 Network of hogescholen and universities: working together on the connection of bachelor and master programmes 

Figure 4 shows that there are 81 relationships between hogescholen and universities. Note that in this figure 
relationships with scores 1 (cooperation on a yearly basis) and 6 (intensity level is not defined) are already eliminated. 
Furthermore, not all relationships are of the same importance: some education institutes work together rather intensely, 
others more on an ad-hoc basis. Utrecht University (UU), for example, collaborates with 23 other organisations. All of the 
relationships are marked by low intensities. Leyden University (UL), on the contrary, works on the connection between 
their own master programmes and bachelor programmes at the hogescholen in the cities of Leyden, The Hague, Utrecht 
and Rotterdam. The average intensity of their relationships is relatively high.
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3.3 Collaboration between secondary schools and HEIs
Collaboration between HEIs and secondary schools is relevant for both types of “content”: developing MST-related 
educational content, and strengthening the connection between different levels of education and with the labour market 
(occupational practice). 

Developing MST-related educational content
As far as collaboration in developing MST-related educational content is concerned, we have two perspectives: the point 
of view of secondary schools collaborating with HEIs (with measurements in 2005 and 2007) and the viewpoint of HEIs 
working together with secondary schools (2008). 

Figure 5 Collaboration between Universum schools and HEIs in developing MST-related educational content, before and after 

joining the Universum programme 

Before 
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Obviously, these two perspectives generate different patterns of collaboration between HEIs and secondary schools, not just 
because of differences in timing of the measurements, but also because of differences in the perception of collaboration. 
Here, we will show both perspectives, as they can be considered to be supplementary and mutually reinforcing. 

From the perspective of secondary education Figure 5 shows how collaboration between Universum schools and HEIs has 
developed since this programme took off in 2005. 

Clearly, the collaboration pattern has intensified. The number of relations increased by 59% (from 190 to 303), and so 
did network density (from 12,1% to 18,8%). Comparing the network patterns in 2005 and 2007, the same four 
universities (Wageningen, Utrecht, Nijmegen and Delft) dominate collaboration with the Universum community of 
schools, in terms of the number of collaborative relationships, suggesting a relatively stable collaboration pattern. Judging 
from their somewhat more marginal position in the network visualisation, hogescholen (in the visualisations indicated by 
circles with dotted margins) are still lagging with regard to working together with secondary schools, in both 
measurements. On the one hand, the trailing position of hogescholen in structural collaboration with secondary schools 
may indicate structural barriers within their system, hindering easy development and exchange of educational content 
with these schools (e.g. regarding new NLT-modules). On the other hand, it also may point to the initial focus and 
emphasis of Universum initiatives, more towards vwo than havo students.18 

As we have seen earlier in the regional pattern in collaborations between secondary schools, HEIs tend to collaborate 
with secondary schools on a predominantly regional basis: Universum schools mainly collaborate with HEIs nearby. 
Visualisations in Figure 5 suggest HEIs using different strategies in collaboration with secondary schools, with some HEIs 
aiming for in-depth cooperation (e.g. Delft and Eindhoven Universities of Technology), while others opt for a great 
number of somewhat more superficial collaboration partners (Wageningen). Compared with collaboration with HEIs, 
Universum schools have invested more in working together with other secondary schools. Collaboration with HEIs has 
increased, but not as overwhelmingly as within secondary education. 

From the HEI perspective we have investigated collaboration both with Universum and non-Universum schools. Figure 6 
presents the structure of the collaboration network between HEIs and secondary schools. 

The overall picture shows a very tight and dense collaboration network with distinct regional clusters.19 HEIs differ in their 
regional networking behaviour. For instance, Maastricht University, Hogeschool Zeeland and Hogeschool Arnhem 
Nijmegen have mainly relations with secondary schools in their own province. The picture also shows clearly a network 
around the city of Groningen and in the region of Twente and the eastern part of Gelderland. The pattern of collaboration 
between HEIs and secondary schools seems to confirm that HEIs in the Randstad area (the urban agglomeration of 
western Holland), because of their more central geographical location in the Netherlands, act less as regional partners 
than non-Randstad HEIs. As a result, relatively tight networks with secondary schools have formed around the HEIs in the 
province of South-Holland and in greater Amsterdam, thus confirming the conclusion drawn in 3.1: distance matters. For 
HEIs with a geographical central location it is relatively easy to connect with secondary schools from a lot of regions. 
Utrecht University illustrates the significance of multiregional attraction, thus facilitating the combination of relations with 
dozens of secondary schools in the Netherlands with a high average intensity of collaboration.

18   Monitoring and audit documents of the Universum programme confirm that collaboration with hogescholen is susceptible to (substantial) improvement: 
Universum schools experience difficulties in finding access to these large organisations and have the impression that activities oriented towards 
secondary schools are mainly aimed at student recruitment (cf. Bilderbeek et al., 2007). Increasingly, since 2008, the Universum Programme includes 
interventions aimed at havo pupils.

19  Node colours correspond with provinces (cf. appendix 3).
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Figure 6 Collaboration between HEIs and secondary schools in developing MST-related educational content (2008) 

The focus of collaboration between HEIs and secondary schools is mainly on developing teaching material and supporting 
secondary students in producing their profile research project.20 

Strengthening the connection with occupational practice
Apart from developing MST-related educational content, secondary schools and HEIs also collaborate on a more 
organisational level, towards strengthening the connections between the two types of institutions. In practice, this 
collaboration often aims at enabling students to get a better and more realistic view of their potential future occupational 

20   A profile research project is part of the graduation at secondary education schools in the Netherlands. All students write a (research) report on a topic 
related to their profile (Science & Health, Science & Technology. see appendix 1). 
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practice. Many students don’t have a clue of what it is like to work in an MST or STEM-related environment, and which 
formal qualifications are needed for this kind of work. In order to improve this process of orientation towards 
occupational practice, secondary schools and HEIs collaborate in so-called “connection activities”. We have defined this 
kind of collaboration (from the viewpoint of secondary schools) as follows: “[building up or maintaining] a relationship 
with a university (academic university or university of applied sciences), within or outside the Universum network, aimed 
at improving the connection with an STEM-related undergraduate course in higher education”. This kind of collaboration 
is exemplified by an Universum school in Amsterdam discussing on a trimester basis in a working group with the 
Hogeschool van Amsterdam how to increase the inflow of female students in STEM-related studies, or exchange and 
support initiatives of students in the selection of a profile (cf. Appendix 1) or a continuation course in higher education.

Figure 7 Collaboration between Universum schools and HEIs in “connection activities” (orientation towards occupational 

practice), before and after joining Universum 

Before 
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For collaboration towards strengthening the orientation towards occupational practice we use the same two perspectives: 
both from the point of view of Universum schools collaborating with HEIs (measurements in 2005 and 2007) and the 
viewpoint of HEIs working together with secondary schools (2008). 

From the perspective of Universum schools Figure 7 shows how the connection network between Universum schools and 
HEIs has developed since the uptake of the Universum programme.

The Figure indicates a clear stepping up process in engaging network relations, especially with regard to high-frequency 
relations (where Universum schools and HEIs exchange knowledge and experiences on improving transfers on a 
monthly or weekly basis). Zooming in on these high-frequency relations underlines that geographical proximity is  
an significant determinant in the selection of collaboration partners between Universum schools and HEIs (see  
Figure below). 

Figure 8 Clusters of high-frequency contacts in the connection network between Universum schools and HEIs (2007) 

High-intensity relations prevail within a regional context, especially so in the domain of strengthening the connection 
with occupational practice. See for instance the regional clusters around the greater Amsterdam HEIs (bright green in 
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Figure 8), in the province of Zuid-Holland (around the universities of Delft, Leiden and Rotterdam; deep green) and 
Noord-Brabant (Eindhoven University of Technology, Avans and Fontys Hogescholen; blue/purple). 

From the HEI perspective Figure 9 demonstrates this regional clustering between HEIs and secondary schools even  
more clearly. 

Figure 9 Connection network of HEIs with secondary schools (2008) 

HEIs in the Twente region (in yellow) constitute a relatively separate network with secondary schools in the eastern part 
of the Netherlands. The universities of Groningen and Maastricht and Hogeschool Zeeland (province of Zeeland) compare 
unfavourably to the others because of the almost total absence of a regional connection network. Wageningen University 
has a linking pin function between the networks of secondary schools around the universities of Utrecht and Nijmegen. In 
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other words, Wageningen University is indirectly – through one of more secondary schools – connected with Utrecht and 
Radboud University. Considering the regional component of school-HEI networks, from a spatial perspective this makes 
sense, as Wageningen lies between Utrecht and Nijmegen.

In practice, collaboration between HEIs and secondary schools on improving transfers focus – not surprisingly – on 
supporting the selection of a undergraduate course in higher education (44% of all relations), in the selection of profiles 
(in secondary schools; 23%), and on providing feedback of study results (21%). 

Comparison of the two networks between secondary schools and HEIs
The table below presents the key metrics of the secondary schools – HEIs networks, both in the domain of developing 
MST-related content development, and of strengthening the connection between these types of education.

Table 1 Metrics: network indicators of secondary schools – HEIs networks on developing MST-related content and on the 

improvement of transfers.

Network indicator Content development Transfer 

Number of sub-groups 102 135

Density 18,8% 18,3%

Number of actors 122 120

Number of relations 303 302

Average frequency 2,06 1,98

P-value 599 570

In contrast with the network strength before joining the Universum programme, the situation after two years of 
Universum (and Sprint) programme shows a relative strengthening of the MST-related content development network. 
Apparently, in terms of network development, MST-related “content” has caught up with “transfer improvement” 
activities. These two networks are quite similar: the networks consist to a major extent of the same schools and HEIs. Just 
like the situation in developing MST-related educational content, hogescholen have a considerably less central position 
than universities with regard to transfer improvements towards secondary schools. This pattern may be partially explained 
by the difference in geographical orientation. Hogescholen as a rule have a stronger regional orientation than universities. 

3.4 Collaboration between mbo schools and HEIs
Collaboration between HEIs and mbo schools is – as far as HEIs are concerned – mainly a matter for hogescholen, given 
the flow of mbo students to higher professional education (mbo graduates cannot enrol in academic studies). For 
collaboration between mbo schools and hogescholen both types of “content” are relevant: both developing educational 
content in the MST domain, and strengthening the connection between different levels of education and with the labour 
market (occupational practice). 

Developing MST-related educational content
Given the flow of mbo graduates to hogescholen (mbo students are not allowed to flow directly into institutes for 
scientific education), collaboration between mbo schools is mainly confined to these hogescholen. Indirectly however, the 
collaboration between mbo schools and HEIs is related to the process of developing new (MST-related) educational 
content in universities, through the sharing of research facilities and laboratories and other “shared services”. The role of 
universities in this respect consists especially of the input of scientific challenges and new educational content. 
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Figure 10 presents the collaboration network between HEI actors in the Sprint programme and mbo-institutions. 

Figure 10 Collaboration between HEIs and mbo schools in developing MST-related educational content (2008) 

Not surprisingly, the predominantly regional collaboration pattern again manifests itself here. Although sub-groups do not 
overlap seamlessly with provinces, there is a distinct geographical clustering in the network pattern between HEIs and 
mbo schools. Figure 10 clearly shows a cluster in the provinces of Noord- and Zuid-Holland, around the Universities of 
Applied Sciences in Amsterdam and The Hague, and (in the upper right part) in the provinces of Limburg (pale blue, 
around Hogeschool Zuyd) and Gelderland (purple, around Hogeschool Arnhem en Nijmegen and Wageningen University). 
For the patterns of collaboration between these HEIs physical proximity seems a significant determinant.

Hogescholen are strikingly better represented in the HEI – mbo network than universities, as a direct consequence of a 
substantial – and natural – flow of mbo graduates to higher vocational education (hbo). Furthermore, the central position 
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of Utrecht University catches the eye. This university in particular is heavily involved with mbo teacher training and mbo 
support in digital practice environment in mathematics and pedagogics. Relatively often, mbo schools have a relationship 
with just one HEI, and as a rule this is a hogeschool. 

The focus in mbo – HEI collaboration is often (62%) on developing educational content (teaching material) and on joint 
use of facilities (31%). 

Strengthening the connection with occupational practice
HEIs and mbo schools also work together on strengthening the connections among each other. Below (Figure 11), the 
HEI – mbo connection network is visualized. 

Also here, the collaboration has a predominantly regional character, with many geographical clusters of – mainly – 
hogescholen surrounded by a circle of mbo schools, as a rule in the same province. Examples of these regional clusters 
are the sub-group in the province of Noord-Holland around the Hogeschool van Amsterdam and in the province of 
Gelderland around Hogeschool Arnhem en Nijmegen and Radboud University.

Collaboration in the HEI – mbo connection network is dominated by hogescholen, also here. Avans and Fontys 
Universities of Applied Sciences collaborate with relatively many mbo schools, often rather sporadically, whereas Saxion 
and HAN have relatively strong collaboration contacts with mbo schools. Average intensity in mbo – hogescholen 
connection networks is somewhat higher than in the networks between HEIs and secondary schools (2.2 vs. 1.8), 
indicating that the quality of the latter connection network is rather based on the number of relations, whereas 
collaboration between HEIs and mbo schools has a more in-depth quality. 

Collaboration in the HEI – mbo connection network is mainly a matter of ensuring the flow of mbo students to 
hogescholen (87%). Exchange of teachers is here relatively unimportant (9%).
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Figure 11 Collaboration between HEIs and mbo schools in orientation towards occupational practice (2008) 

Comparison of the two networks between HEIs and mbo schools 
Table 2 presents the key metrics of the HEI – mbo schools networks, both in the domain of developing MST-related 
content development, and of strengthening the connection between these types of education. 

Bram Kaashoek, Rob Bilderbeek, Rebecca Hamer | page 29 



 

Table 2 Metrics: network indicators of HEI – mbo schools networks on developing MST-related content and on improving 

transfers. 

Network indicator Content development Transfer

Number of sub-groups 33 29

Density 2,93% 2,23%

Number of actors 90 76

Number of relations 163 124

Average frequency 2,53 2,19

P-value 413 272

Comparison of these two networks shows that collaboration between mbo schools and HEIs is much more focused on 
content development than on strengthening connections or improving transfers. The “connection” network is less dense 
and tight compared with the content development network between mbo schools and HEIs. Visualisations of the 
connection network show more geographical clustering, indicating that physical proximity weighs more heavily in 
connection-oriented relations than in relations geared towards developing educational content. 
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4  Collaboration between education  
and business 
In this section we focus on collaboration between secondary schools and HEIs on the one hand and businesses on the 
other hand. Attention will be paid both on developing MST-related educational content (4.1 and 4.2) and strengthening 
the connection between the educational system and occupational practice in businesses (4.3 and 4.4).21 In both parts we 
will highlight collaboration both from the viewpoint of secondary schools and HEIs. As pointed out in 3.3, this double 
perspective generates differences in the patterns of collaboration, not just because of differences in timing of the 
measurements (in 2005 and 2007 from the secondary schools perspective, and 2008 from the HEI perspective) but also 
because of differences in the perception of collaboration. We will treat these perspectives as supplementary and mutually 
reinforcing. 

4.1 Content development in the secondary schools – business network
Jet-Net firms play a central role in the collaboration between secondary schools and firms in the domain of developing 
educational content. There is a substantial and increasing overlap between Jet-Net and the Universum programme. Many 
Universum schools participate in Jet-Net, and, the other way around, many Jet-Net firms collaborate with Universum 
schools. Figure 12 shows – from the perspective of secondary schools – how the collaboration process has developed 
since the launch of the Universum programme. In that Figure, round nodes represent firms. Full firm names can be found 
in the list of abbrevations on page 49.

Comparing the network patterns in 2005 and 2007, collaboration between Universum schools and Jet-Net firms has 
intensified substantially, from a situation where secondary schools very infrequently work together with firms regarding 
designing new teaching material to a situation where a growing number of Jet-Net firms (purple nodes) collaborate in an 
often stronger relationship22 with a growing number of schools.23 In a mutually reinforcing relationship with the 
Universum programme, Jet-Net clearly pays off. 

Jet-Net firms have moved to a more central position in the network with Universum schools than non-Jet-Net firms (blue 
nodes). Hardly any non-Jet-Net firm has a high network centrality. Although there is a multitude of firms collaborating 
with Universum schools, apart from Jet-Net, as a rule these firms operate in one-on-one relationships. In itself there is 
nothing wrong with one-on-one collaboration, but opportunities for synergy and scaling-up the results of this 
collaboration are relatively scarce. Jet-Net firms often have more school partners where knowledge and expertise 
developed elsewhere can be reutilised. For instance, a guest lecture can be given on more than one school, thus reaching 
more students with a relatively small additional effort. Moreover, Jet-Net also offers firms the opportunity to learn from 
each other. Philips Research recently developed Workshop@School highlighting the design of a mobile gsm game. More 
than 1,000 students from Jet-Net partner schools participated in this workshop. Philips has made the workshop available 
to other Jet-Net firms. Among the non-Jet-Net firms there are several knowledge-intensive and innovative businesses and 
non-profit organisations that have – for some reason – not (yet) engaged in network-based collaboration with secondary 
schools. These firms are obvious expansion opportunities for Jet-Net.

21  Here the same definitions of collaboration have been used as in chapter 3.
22  The intensity of the relationship is reflected in the thickness of the lines between the collaboration partners.
23  Collaboration also in guest lectures and supervision of profile research projects.
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Figure 12 Collaboration between Universum schools and firms/non-profit organisations in developing MST-related educational 

content, before and after joining the Universum programme 

The expansion of collaboration between Universum schools and firms is primarily a matter of more relationships, leading 
to a very substantial increase in network density from 0.8% to 3.7%14, mainly due to an up-scaling of Jet-Net efforts 
and the expansion of the Universum programme itself. On average, collaboration between Universum schools and firms 
and non-profit organisations is less intensive than between Universum or other secondary schools or HEIs. 

Before 



After 
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4.2 Content development in the HEIs – business network
From the HEI perspective collaboration with (Jet-Net) firms results in a network as shown in Figure 13. 

Figure 13 Collaboration between HEIs and Jet-Net firms in developing MST-related educational content 

The overall view of collaboration between HEIs and business in developing MST-related educational content shows a 
rather differentiated picture. In particular, the universities of technology in Eindhoven and Enschede (Twente University) 
and the ‘general’ universities in Nijmegen and Amsterdam (Free University) have strong educational collaborative contacts 
with firms. Other universities are clearly less active in this field, and some universities apparently have no educational 
contacts with businesses at all, whether participating in Jet-Net or not. The same varying picture exists regarding the 
interface between business and hogescholen: six (out of 17) hogescholen do not have any contacts with firms focused on 
the development of MST-related educational content. Among the 11 hogescholen that do engage in these contacts, the 
intensity of these contacts varies considerably.24 

24 Keep in mind that Jet-Net is primarily oriented to secondary schools. 
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In practice, collaboration in developing MST-related educational content in the HEI – business interface has many faces. A 
relatively common form of collaboration is the input of cases from occupational practice for educational purposes, a low 
threshold option given the small effort required and the direct contribution to attractive education through the 
connection with occupational practice. Other forms of collaboration are the joint development of teaching material and 
forms of personnel exchange, e.g. guest lectures and part-time appointments of ‘practitioners’ in HEIs (including chairs 
and lectorships). The latter forms are less current.

Following their enrolment into Jet-Net, firms intensified their collaboration in the domain of MST-related educational 
content development substantially, as well. Before, about 30% of the Jet-Net firms developed teaching material with 
29% of the HEIs, whereas now 57% of the Jet-Net firms collaborate with about 55% of the HEIs25. The HEI – Jet-Net 
network density has almost tripled (from 1.4% to 4.1%).14 Jet-Net firms indicate that they collaborate with 5 schools on 
average (this was 2.9 schools). Moreover, the quality of the relations has also increased, from an average intensity of 1.2 
to 1.8. Compared to the intensity of relations between HEIs and secondary schools, this is still a relatively modest 
average. But, the trend of an intensifying network between HEIs and Jet-Net firms indicates a development from mainly 
ego-networks (each firm as an island with some contacts in higher education) towards a situation where HEIs and firms 
are better geared towards scaling-up their efforts in order to use shared network relations for learning from each other’s 
useful practices. 

In comparison with the highly decentralised network between Jet-Net firms and secondary schools, the Jet-Net – HEI 
network seems to be more integrated: the HEIs – often through their participation in the Sprint programme – are better 
embedded in Jet-Net. The comparison of these two networks suggests that efforts towards network expansion have been 
especially effective in terms of the expanding number of nodes and relations in the network with Jet-Net. There is also a 
direct explanation for this quantitative growth: in terms of the average intensity, the network of firms clearly lags behind 
the collaboration among and between secondary schools and HEIs. There is still a lot to be gained in the interaction 
between (Jet-Net) firms on the one hand and secondary and higher education on the other. 

4.3 Orientation towards occupational practice in the secondary schools –  
business network
In this section, we focus on the relationship between business and education in the domain of bringing about a stronger 
connection with occupational practice. In strengthening the connections between the educational system and occupational 
practice in businesses, and following naturally, the labour market is a matter of fundamental importance. In the end, 
generating a substantial increase in the flow of workers with a science and engineering qualification to the labour market 
is what the Deltaplan Bèta/Techniek26 is all about. Concerted action of schools as well as business is one of the critical 
conditions for an optimal use of the labour market potential of higher qualified science and engineering workers. 

Collaboration between secondary schools and Jet-Net in the domain of orientation towards occupational practice is 
primarily aimed at offering students a better and more balanced picture of their career opportunities. Such a picture may 
generate more enthusiasm, not only for science and engineering professions in a manufacturing environment, but also for 
commercial opportunities and service sector professions where science talent may be highly opportune. Not only that, a 
balanced and realistic image of professional practice is also essential to reduce student drop-out (e.g. Hamer, Frinking 
and Horlings, 2005).

25 This may be an underestimation given the non-response of some Jet-Net firms.
26  http://www.minocw.nl/documenten/brief2k-2003-doc-57664a.pdf.
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During the Universum programme the network between secondary schools and firms has undergone a considerable 
tightening (Figure 14). 

Figure 14 Collaboration between Universum schools and firms/non-profit organisations in strengthening the educational and 

labour market connections, before and after joining the Universum programme 

Before the take-off of the programme this network contained a total of 144 organisations, both schools and firms and 
non-profit organisations. Since then the network has expanded to 242 organisations (2007). The number of relations has 
more than doubled (108%). As may be expected, as the Universum programme and Jet-Net become increasingly 
integrated, Jet-Net firms have a proper embedding in the network of Universum schools. Within the Jet-Net community it 
is primarily the usual suspects dominating the picture of collaboration: mainly big industrial firms like Philips (MS, EC, 
Lighting, Research), Shell (Refinery, Research & Technology Centre), Corus, AkzoNobel, DSM Research. 

Before 
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Relations with a high intensity (at least monthly contact) are often facilitated by regional attraction. In 15 out of 19 
high-frequency relations the collaboration partners operate nearby each other. Relatively few firms are employing an 
in-depth strategy (i.e. strong relations with a small number of schools), in the domain of orientation on occupational 
practice. This is confirmed by the relatively low value of average intensity (1.6). 

4.4 Orientation on occupational practice in the HEIs – business network
Many HEIs work together with firms and non-profit organisations on a regular basis. Apart from joint R&D projects or 
contract research, the business community can also contribute to the bachelor and master curriculum. For instance, 
students may be offered a ‘natural context’ through the supply of a firm’s practical experience or a guest lecture. Also, 
firms may contribute to students making better choices by offering a realistic view of occupational practice and the 
labour market, improving the image of science and engineering related jobs, thus improving the connection between 
education and labour market. It was with that explicit purpose that Jet-Net was founded, albeit primarily aimed towards 
secondary schools. In practice, Jet-Net firms also have relationships with HEIs, and not only the big manufacturing 
companies, but also non-profit organisations and service sector firms. Given its significance, we have therefore also 
focused on the issue of a better connection between education and business. 

Students with a completed training in the domain of science and engineering are often in demand on the labour market. 
Demand for higher education graduates still exceeds supply in this domain; although the current Credit Crunch makes it 
hard for some students to get hired in a specific industry. Given the greying of the technical labour market, labour 
shortage is expected to stay there (especially over 3 or 4 years). This demand directly touches upon the transfer issue: 
how will graduates find their way to the labour market? Are they sufficiently fed with information about occupational 
practice during their training? Below, we will describe the pattern of relations in the domain of higher education and 
business connection, making a distinction between offering good student advice and promotion of training alternatives 
(with a sector focus). The latter form of collaboration has a more strategic orientation, as it touches upon the “image” of 
certain training alternatives.

Figure 15 shows the connection network between HEIs and firms (both Jet-Net and non-Jet-Net partners). 

page 38 | Interorganisational networks in the Dutch educational system 



Figure 15 Collaboration between HEIs and Jet-Net firms in strengthening the educational and labour market connections 

Comparison of this network with the MST-related educational content development network indicates that the latter is 
clearly more substantial. The lower intensity is clearly indicated by the relative scarcity of thick black arrows (which are 
abundant in Figure 13). In the domain of occupational practice orientation (including promotion of science and 
engineering sectors) in particular Twente University and Hogeschool Arnhem en Nijmegen that have intensive relations 
with science and engineering firms. Most (53%) of these contacts between HEIs and firms concern orientation on 
occupational practice – which is self-evident. In about one of each three relations (including non-Jet-net firms) the focus 
is (also) on strategic issues like the image and positioning of training opportunities within specific sectors.

Comparing the HEI – business network on both domains, the more process-oriented connection network has a lower 
average intensity and density than the network focusing on the development of MST-related educational content. 
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5 Conclusions and recommendations
In this section we will summarise the main conclusions that can be drawn from the network analyses among the 
Universum, Sprint and Jet-Net partners. As far as dynamic conclusions (regarding network development over time) can be 
drawn, these are mainly based on the network analysis among the Universum schools, as this analysis enables 
longitudinal comparison. Results from the network analysis among the Sprint and Jet-net partners are mainly used to 
support these conclusions, as the latter analysis aims at establishing a baseline measurement. 

On the basis of the two network analyses among Universum schools, Sprint and Jet-Net partners we have drawn a 
number of conclusions:
• Substantial network growth
• Strong content development networks
• Regional attraction: distance matters
• A more explicit distinction between universities and hogescholen 
• Linking pins as brokers in the process of knowledge diffusion 
• Network strategies for HEIs and firms
• Formal collaboration schemes
• Collaboration with firms: primarily the usual candidates
• Social network analysis as an appropriate and innovative tool 

Substantial network growth
During the Universum and Sprint programmes the networks of secondary schools and higher education institutions have 
undergone a substantial development, both in terms of the intensity of relations between network actors and in terms of 
the number of relations between these actors. This applies to the development of the Jet-Net (business) network with 
schools, colleges and universities as well. Within Jet-Net, growth mainly amounts to richer and more lasting ego-
networks: the network islands around Jet-Net firms have become more tight, with more Jet-Net firms participating and a 
higher average intensity of relations between Jet-Net firms and secondary schools. Therefore, the network has developed 
in an integrated way: it has become richer, stronger and denser. Moreover, there is little network erosion: existing network 
relations have hardly disappeared. The Universum programme, Sprint programme and Jet-Net delivered a substantial 
contribution to the overall strengthening of organisational networks. These findings confirm our hypothesis that the 
Platform interventions have a positive effect on the development of interorganisational networks. 

As a consequence of this finding, more efforts should be spent on establishing which factors have an impact on further 
network development. Relevant factors in this context may be the network behaviour of HEIs, differences in the network 
dynamics between regional clusters, and between universities and hogescholen.

Strong content development networks
Compared with other domains of collaboration, secondary school networks have expanded relatively strongly in the 
domain of MST-related educational content development. This applies even more to the collaboration between higher 
education institutions and secondary schools. Universum schools are searching collaboration with other secondary 
schools in particular, in order to improve their science curriculum and teaching material. Content development-based 
collaboration of secondary schools with firms has flourished, especially due to the establishment and growth of the 
number of Jet-Net participants. 
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From the perspective of higher education institutions, however, the focus of collaboration with secondary schools is more 
on improving the transfers, and less on developing new educational content. This contrasts with the focus in other 
networks – between HEIs and mbo schools, other HEIs and firms. There, collaboration actually is focused on developing 
new MST-related educational content. This is especially so for collaboration between HEIs. 

Regional attraction: distance matters 
HEIs and firms collaborate more frequently with Universum schools in the same region: distance matters in the selection 
of collaboration partners. Obvious explanatory candidates are the need to discuss MST-related educational content 
development in face-to-face meetings, the availability of contacts through the informal network, and lower transaction 
costs for contacting partners nearby (travel time and costs, etcetera). An illustrative example of a strong regional 
sub-network offers the Bètapartners network in the province of Noord-Holland. Secondary schools in that network show 
relatively tight relationships. 

Collaboration partnerships of HEIs with secondary schools as well as mbo schools also have a predominantly regional 
character. In contrast, some institutions – like the universities of Utrecht, Wageningen en Delft – turn out to be players on 
the national or at least superregional level. Factors playing a role in this respect are the central location of the institution 
and also a pioneering role in MST-related educational innovation. Distance matters less in the collaboration between 
HEIs. Between these institutions there are plenty relations, some of which obviously regional. For collaboration between 
HEIs in MST-related educational content development there is a predominantly national playing field, where the 
geographical location of the institution is a explanatory factor of less importance for the emergence of network contacts.

As an obvious implication of this finding the further expansion of MST-related collaboration between partners in the 
educational chain should be based on zooming in on the potential within regional MST-clusters. In particular the 
networks between HEIs on the one hand and secondary and mbo schools on the other hand offer opportunities for 
regional MST-network bundling – thus exploiting the synergy of collaboration within the education chain. Comparison 
between these regional MST-networks may enable the early detection of opportunities to strengthen collaboration 
potential, or – the other way around – of blind spots in the MST-landscape: schools poorly embedded in the network. 

Differences in networking behaviour between universities and hogescholen 
In the HEI network analysis hogescholen (universities of applied science) appear to be lagging in the collaboration with 
secondary schools. Possibly this is due to structural barriers within their system hindering easy development and exchange 
of educational content with these schools, but it may also be because of the initial focus of Universum initiatives towards 
vwo pupils. Many secondary schools have more difficulty in getting access to hogescholen than to universities, the latter 
showing generally a broader and better developed range of transfer activities towards secondary school students. 

Linking pins as brokers in the process of knowledge diffusion
Previous to the Universum programme secondary schools in some Dutch regions were totally isolated in terms of 
knowledge diffusion and exchange of experiences with attempts towards innovation in science. In contrast, the present 
situation shows a number of Universum schools operating as a linking pin, thus facilitating the exchange of knowledge 
between schools in different sub-networks. Given the significance of regional attraction it doesn’t come as a surprise that 
linking pin schools also appear to represent a bridge between geographical regions. Apart from these cross-regional 
linking pins, some schools also play a broker role within regional subgroups. 

Within the HEI network some universities (in particular in Utrecht and Wageningen, and to a lesser degree Groningen en 
Twente) have a substantial representation in almost all (regional) networks. In the network with mbo schools, the 
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hogescholen obviously are key players in the knowledge diffusion process, although Utrecht University is strong in 
collaboration focusing on content development in this network as well.

Consequently, the further expansion of MST-related networks may be based by exploiting the linking pin potential of key 
players in the regional networks. Using these linking pins as a vehicle for diffusion of useful practices may enhance the 
effectiveness of the Sprint and Universum programmes. 

Network strategies for HEIs and firms
HEIs, and to a lesser degree firms, employ different network strategies, varying in terms of the number of Universum schools 
to be collaborated with, and the intensity of collaboration. In practice, there is a continuum between an in-depth strategy – 
HEIs with strong collaboration relations with a limited number of Universum schools – and a breadth strategy – collaboration 
with a broad range of Universum schools, often through the supply of more or less standardised services and limited to one 
or a few contacts per year. The breadth strategy offers the advantage of a ‘large audience’: many schools, and also a 
substantial potential inflow of students, get acquainted with the institution (e.g. Wageningen University). Other HEIs (e.g. 
Delft and Eindhoven University of Technology) have chosen a focus on in-depth collaboration with secondary schools. 

For HEIs there is an implicit lesson in this finding. Depending on the focus of collaboration, HEI efforts to increase 
effective collaboration with secondary schools may gain effectiveness by striking a careful balance between tailor-made 
and standardised services: on the one hand collaborating with many schools (and large numbers of students in the lower 
grades) with specific, partly standardised services, on the other hand with tailor-made services for a more selective group 
of schools (with smaller groups of students). 

Formal collaboration schemes
Results from the network analysis suggest that the formal status of collaboration relations, especially so within a 
sub-group, contributes to the tightening of networks and to the intensification of relations. Illustrative in this respect are 
partnerships in the Bètapartners network and within Jet-Net – both formal networks, both highly successful. Moreover, 
joining the Universum programme may be considered as a decision to participate in a formal collaboration network. 
Almost half of all schools participating in the Universum programme are also partner in other formal science-related 
school networks, like Technasium, Bètapartners, and Beter Bèta. These findings therefore suggest that the combination 
and collaboration of formal networks tend to have a mutually strengthening impact. As a consequence of this additional 
effect it may be difficult to determine the added value of a separate scheme. In other words, additionality complicates the 
attribution of separate initiatives. 

Given this contribution of formal networks to a more lasting impact of schemes like the Universum programme, existing 
regional MST-networks could function as a catalyst for further network development. Especially so because relationships 
between regional chain partners offer relatively good opportunities for collaboration exceeding the programme 
boundaries and breaking through the chain.

Collaboration with firms: primarily the usual candidates
For the time being Universum schools collaborate with firms operating with a strong science and engineering component, 
the usual candidates (cf. Bilderbeek et al., 2007), like Shell Research & Technology Centre, Philips (Consumer Electronics, 
Medical Systems, Lighting), DSM Research, Unilever R&D, Corus, Akzo Nobel, and IBM. Jet-Net firms have a staggering 
network embedding: almost all firms collaborating with Universum schools in MST-related educational content 
development are Jet-Net partners. 
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Given the long waiting list of Universum schools there is reason enough to expand the number of Jet-Net firms. Among 
the collaborating firms which have not (yet) joined the Jet-Net partnership, there is a wide range of interesting candidates 
with a relevant – science and engineering – profile, not just large manufacturing companies, but also innovative service 
firms operating in domains like operational management, complex logistic and supply chain management, informatics 
and telematics, and in sectors like IT consultancy, banking and logistics. The specific lay-out of a particular scheme may 
have a decisive impact on the final result of an initiative.

Expansion of the Jet-Net partnership could be accomplished by developing a more systematic search strategy, for instance 
by exploring whether firms already collaborating with secondary schools ‘outside Jet-Net’, would be interested in joining 
the Jet-Net partnership. 

Social network analysis as an appropriate and innovative tool 
Finally we conclude that social network analysis is an appropriate and innovative tool in order to measure network 
development. The abovementioned conclusions and findings, which are given in the previous two chapters, point out that 
network analysis makes it possible to analyse and visualise preliminary effects of policy interventions; policy interventions 
that aim to create societal effects through networks (cf. 2.2). Network analysis provides insights on multiple levels (e.g. 
the network level, clusters and actors) and over time. Network dynamics can be observed. 

For the Universum Programme a retrospective analysis was used, whereas for the Sprint Programme and Jet-Net single 
point measurements were executed. Our hypothesis is that the networks will develop more and more in the future. In the 
first place it is expected that networks mostly grow in the number of ties. After that, it is assumed that existing 
relationships will be persistent and grow in intensity. Moreover, following the theoretical mechanisms of chapter 2, the 
hypothesis is that within 2 or 3 years second order effects will be visible. One could test to what extent network centrality 
of single schools within the networks coincide with the level and number of students in science and technology.

Incubation period
Finally, a few years of Universum programme activities have led to encouraging and relatively spectacular network effects, 
both in terms of network density and of intensity of network relations. Not surprisingly, we have thus far not been able to 
establish a significant relationship between network development and MST performance of schools. Innovation in 
educational processes is a long term process, within schools but especially between schools. As innovation practice in 
Universum schools shows continuously, there is every reason to presuppose an incubation period of several years. 
Therefore, it will take time to reap the true fruits of MST-related collaboration. 
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Abbreviations
Bèta  Dutch expression covering anything referring to mathematics, natural sciences, technology 

and engineering. The root of this expression is the second letter in the Greek alphabet. 
Alpha in turn refers to everything regarding languages, law and the arts, and gamma is 
used to indicate social sciences and humanities.

Havo  senior general secondary education, gives access to undergraduate higher professional 
education. Comparable to GCSE in the U.K.

HBO  higher professional education, usually in the context of a university of applied science 
(hogeschool in Dutch)

HEI higher education institute (university of applied science and academic university) 

Jet-Net  Youth and Technology Network (www.jet-net.nl). Programme aimed at creating  
one-on-one business-school collaboration.

Mbo vocational education

MST mathematics, science and engineering

NLT  nature, technology and life

SNA social network analysis

STEM science, technology, engineering and mathematics

Universum Programme  Programme of the Platform Bèta Techniek aimed at educational innovation of MST in 
general secondary education

Vwo pre-university education, gives access to all undergraduate higher education. 
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Higher education institutions (HEIs)

Nr HEI

Hogescholen, Universities of Applied Sciences

Ava Avans Hogeschool Avans University

CH Ede Christelijke Hogeschool Ede CHE Christian University of Applied Sciences

Fon Fontys Hogescholen Fontys University of Applied Sciences

Hall Hogeschool Van Hall Larenstein Van Hall Larenstein University of Applied Sciences

HAN Hogeschool van Arnhem en Nijmegen HAN University of Applied Sciences

Hanze Hanzehogeschool Groningen Hanze University Groningen Applied Sciences

HAS HAS Den Bosch HAS Den Bosch University of Applied Sciences

HDr Stenden Hogeschool (vh. Drenthe) Stenden University

HH Haagse Hogeschool The Hague University of Applied Sciences

HL Hogeschool Leiden Hogeschool Leiden University of Applied Sciences

HRO Hogeschool Rotterdam Rotterdam University of Applied Sciences

HU Hogeschool Utrecht Hogeschool Utrecht University of Applied Sciences

HvA Hogeschool van Amsterdam Hogeschool van Amsterdam University of Applied Sciences

Hwin Hogeschool Windesheim Windesheim University of Applied Sciences

HZ Hogeschool Zuyd Zuyd University

Hzee Hogeschool Zeeland HZ University of Applied Sciences

INH Hogeschool INHOLLAND INHOLLAND University of Applied Sciences

NHL Noordelijke Hogeschool Leeuwarden NHL University

NHTV NHTV Breda Breda University of Applied Sciences

PH Kem Pedagogische Hogeschool De Kempel Pedagogische Hogeschool De Kempel

Sax Saxion Hogescholen Saxion University of Applied Sciences

Universities

EUR Erasmus Universiteit Rotterdam

RU Radboud Universiteit Nijmegen Radboud University Nijmegen

RUG Rijksuniversiteit Groningen University of Groningen

TUD Technische Universiteit Delft Delft University of Technology

TUE Technische Universiteit Eindhoven Eindhoven University of Technology

UL Universiteit Leiden Leiden University

UT Universiteit Twente University of Twente

UU Universiteit Utrecht Utrecht University 

UvA Universiteit van Amsterdam University of Amsterdam

UvT Universiteit van Tilburg Erasmus University

VU Vrije Universiteit Amsterdam VU University Amsterdam

WU Wageningen Universiteit Wageningen University

RWTH Rheinisch-Westfalische Technische 
Hochschule Aachen

RWTH Aachen University
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Nr Organisation/firm

A1 ABB Benelux

A2 ABB Lummus Global 

A3 Actemium Starren  - FHI

A4 Akzo Nobel Base Chemicals

A5 Akzo Nobel Base Chemicals

A6 Akzo Nobel Chemicals 

A7 Akzo Nobel Nederland

A8 Akzo Nobel Polymer Chemicals 

A9 Astron (o.a. Lofar project)

A10 Bio-Rad Laboratories - FHI

A11 Brunel Engineering

A12 Chess Engineering  - FHI

A13 Corus

A14 Da Vinci Europe Laboratory Solutions - FHI

A15 Dewit Industrial Sensors - FHI

A16 Dow Chemicals 

A17 DSM Composite Resins

A18 DSM Engineering Plastics

A19 DSM Gist Services

A20 DSM NeoResins 

A21 DSM Research 

A22 Eriks

A23 Essent

A24 European Space Agency (ESA)

A25 Festo

A26 Fugro

A27 GTI

A28 IBM

A29 Intervet 

A30 Kema 

A31 KNMI 

A32 Koninklijke Marine

A33 Movares

A34 NAM 

A35 Nobel Car Refinishes

A36 Norit process Technology

A37 Nuon

A38 NV Organon

A39 Oce Technologies

A40 Organon

Business) 

Nr Organisation/firm

A41 Paques

A42 Philips Applied Technology

A43 Philips Consumer Electronics

A44 Philips DAP

A45 Philips Lighting

A46 Philips Lighting 

A47 Philips Medical Systems

A48 Philips Research

A49 Philips Semiconductors

A50 Rijkswaterstaat

A51 Royal Haskoning

A52 Royal Haskoning 

A53 Royal Haskoning 

A54 SABIC 

A55 Schiphol Group

A56 Shell Global Solutions

A57 Shell Nederland Chemie

A58 Shell NL Raffinaderij 

A59 Shell Research & Technology Centre

A60 Shell Solar

A61 Shell Explorations & Production

A62 Shell SITI 

A63 Siemens Nederland 

A64 Siemens Nederland 

A65 Stork Food Processing

A66 Synspec - FHI

A67 Teijin Twaron

A68 Teijin Twaron 

A69 Teijin Twaron 

A70 TNO

A71 Unilever Research & Development

A72 Vitens

A73 Wetsus

A74 Wetterskip Fryslân 

A75 Yokogawa Europe - FHI

B1 19het Atelier (architecten)

B2 ABN Amro

B3 Acress

B4 ACRRES

B5 Actaris



 

Nr Organisation/firm

B6 Afval en Energiebedrijf Amsterdam

B7 afvalverwerking Twence

B8 Agro Food Community Netwerk ism ZON

B9 AKTEL telecommunicatie service

B10 Akzo Nobel

B11 Aluminium Delfzijl

B12 Architectenbedrijf Janson

B13 Atelier Michel Koene

B14 Avebe

B15 Aver (proefboerderij)

B16 Ballast Nedam

B17 bioenergie laarakkers

B18 biovalue

B19 Bollegraaf Recycling Machinery

B20 brabant water

B21 Brains@work

B22 Chemisch bedrijf Hercules

B23 CITO

B24 COB

B25 CoGas

B26 Collal

B27 Coops & Nieborg BV

B28 Cosmos Ontdekcentrum

B29 de Vrijbuiter

B30 Diaconessenziekenhuis 

B31 Don Boscokerk

B32 Draka Kabel

B33 DTO

B34 Duyvis

B35 Early Minute

B36 Eaton

B37 ECN

B38 Eekels

B39 Electrabel

B40 Enza zaden

B41 Fancom

B42 Fiktech Techniek

B43 Firma van Keulen interieurbouw

B44 flextronis

B45 FOM

B46 Fontijne Grotnes

Nr Organisation/firm

B47 Forbo

B48 Ga j Architecten

B49 Gasunie Research

B50 geelen beton

B51 Municipality of Zwolle

B52 Municipality of Dalfsen

B53 Municipality of Deurne

B54 Municipality of Dinkelland

B55 Municipality of Eindhoven

B56 Municipality of Leek

B57 Municipality of Rotterdam

B58 Municipality of stadskanaal

B59 Geomaticapark

B60 GGD Zaanstad

B61 granico

B62 Grolsch

B63 GVB

B64 Haagse Hogeschool

B65 Hak

B66 harwig

B67 Hellema verpakkingen

B68 HiTEc

B69 hoebesteijn

B70 Holland Mechanics

B71 Hoogheemraadschap

B72 Huig Haverlag printing

B73 IAA architecten

B74 IHE

B75 IJsselbolder (gehandicaptenzorg)

B76 inalfa

B77 Isalaklinieken

B78 jan smit

B79 Jeanne Dekkers

B80 Kisuma

B81 Klaasboer (verlichting, installatie)

B82 KNSB

B83 Koninklijke Boon

B84 Koninklijke Boskalis Westminster

B85 KWF

B86 landmacht

B87 Lego
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Nr Organisation/firm

B88 Lindus

B89 MARIN

B90 maxima medisch centrum

B91 MEC (Milieu Educatie Centrum)

B92 MEC de Ossenbeemd

B93 MEC-nijmegen

B94 Metazet

B95 MMWZ (wonen)

B96 Modderkolk Aechtecten

B97 Modify BV

B98 NDC, dagblad vh Noorden

B99 Nedap

B100 NedCar

B101 Nedclad

B102 Nedmag

B103 nelipak

B104 Nemo

B105 Nomad

B106 Nyrstar

B107 OAT

B108 Oberon

B109 Omroep Flevoland

B110 Ondernemersver. Grrafschap Liemers

B111 Oskomera Solar Power Solutions BV

B112 Ouwehands Dierenpark

B113 Pansign

B114 ProRail

B115 Purac

B116 RiHo Techniek

B117 Ronald Westerhuis (beelden)

B118 Rouwmaat

B119 Royal Haskoning

B120 Sachem

B121 Saybolt International BV

B122 Seaports

B123 Securicor

B124 Sensata Technologies

B125 simac

B126 SITA

B127 SME/GLOBE (voorheen: OmjO en XLNT)

B128 Solland Solar Energy BV

Nr Organisation/firm

B129 Solvay

B130 Sporthuis Karssen

B131 St Annaziekenhuis

B132 Stens Maquettebouw

B133 Swart

B134 t Speeltuygh (snaarinstrumenten)

B135 Tauw (ing. Bureau)

B136 Ten Cate

B137 Trafa

B138 Twence

B139 UMCG

B140 Unisign

B141 Urenco

B142 vd Lans

B143 veevoederbedrijf

B144 Verkade

B145 Vlietland Ziekenhuis

B146 Vredestein

B147 VW Duitsland

B148 Wagenborg

B149 Water voor Afrika

B150 Waterschap Aa en Maas

B151 Waterschap De Dommel

B152 Waterschap Regge en Dinkel

B153 Waterschap Rijn Ijssel

B154 Waterschap Salland

B155 WaterschapZuiderzeeland

B156 waterzuivering

B157 Zaans Medisch Centrum

B158 Ziekenhuis Dordrecht
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Appendices
 
Appendix 1. Platform Bèta Techniek along entire Dutch educational chain27 

While the Platform aims to encourage young people to choose and subsequently pursue Maths, Science and Technology 
(MST) education, there is much more to it. It represents a comprehensive approach to creating a talent base for the 
future: more people involved in MST with even more skills and greater affinity with science and technology among the 
general population. In addition, the Platform aims to promote the more effective deployment of the talented professionals 
already on the job market, particularly women and ethnic minorities. 

The Platform pursues an innovative strategy to achieve these goals, the main characteristics of which include: 
• a holistic approach; 
• bottom-up involvement, and broad participation of schools and organisations; 
• a close link between innovation and outcome, as well as 
• a comprehensive approach starting with primary education and running throughout the entire educational chain up to 

the labour market. 

Drawing from its expertise in and experience with the world of science and technology, the Platform has developed 
programmes for the entire educational chain. Tailored to various sectors of the education and labour market, these 
programmes offer schools, institutes and sectors the opportunity to take-up the reigns in pursuing their ambitions in the 
field of maths, science, technology and innovation. 

The following figure graphically represents the Dutch educational system: 

Primary education 
The Netherlands has no formal educational provision for children under the age of four. Although compulsory education 
begins at the age of five, most children start attending primary school at the age of four. Children remain in primary 
education until the age of 12, after which they are advised regarding the most appropriate type of secondary education, 
each of which offers opportunities for further education. 

Platform Bèta Techniek: ‘VTB Programme’, ‘VTB Pro’ and ‘Curious Minds’ focus on primary education. 

General secondary education 
As is shown in the figure above, pupils choose their path, based on their competencies, skills and interests, after 
completing elementary school. In the Netherlands, compulsory education applies until pupils reach the age of 16. 

VMBO 
Preparatory secondary vocational education (voorbereidend middelbaar beroepsonderwijs, VMBO) lasts four years and is 
completed between the ages of 12 and 16. About 60% of Dutch pupils enrol in this type of education. After successfully 
completing all four years, VMBO graduates then move on to the job market or continue further education at senior 
secondary vocational education (middelbaar beroepsonderwijs, MBO) level. In addition, young people can choose to 

27 Cf. http://www.deltapunt.nl/content/files/SITE1/Engels%20Leaflet%20Educational%20 system%20Netherlands.pdf. For more information about the 
programmes and various other activities of Platform Bèta Techniek, please visit our website (www.platformbetatechniek.nl) or e-mail Beatrice Boots, 
vice-director of the Platform Bèta Techniek, b.boots@deltapunt.nl. 
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transfer to another form of secondary education (e.g. after successfully completing VMBO, it is possible to transfer to the 
pre-exam year of HAVO). 

Platform Bèta Techniek: ‘Ambitie Programme’ focuses on VMBO- and MBO-level education 

HAVO and VWO 
Senior general secondary education (hoger algemeen voortgezet onderwijs, HAVO) lasts five years and is completed 
between the ages of 12 and 17. HAVO graduates are eligible for higher professional education (hoger beroepsonderwijs, 
HBO) at a university of applied sciences or for tertiary education. Pupils may opt to transfer to another form of secondary 
education (e.g. after successfully completing HAVO, it is possible to transfer to the pre-exam year of VWO). 

Pre-university education (voorbereidend wetenschappelijk onderwijs, VWO) lasts six years and is completed between the 
ages of 12 and 18. Although VWO graduates are eligible for academic higher education (wetenschappelijk onderwijs, 
WO), universities may set their own admission criteria (e.g. profile requirements or subject requirements). In both HAVO 
and VWO education, pupils select a profile (i.e. a set of compulsory subjects, which comprise the majority of the 
curriculum in the final two HAVO years or final three VWO years). 

There are four profiles: 
• Culture & Society (C&M)
 
• Science & Health (N&G)
 
• Economy & Society (E&M)
 
• Science & Technology (N&T)
 
Each profile prepares students for specific fields in tertiary education.
 

Platform Bèta Techniek: ‘Universum Programme’ and ‘Jet-Net’ focus on HAVO- and VWO level education. 

Tertiary education 
MBO 
Senior secondary vocational education (middelbaar beroepsonderwijs, MBO) focuses on vocational training and lasts 
between one and four years. After successfully completing four years of MBO education, students can either enrol in the 
first year of HBO or enter the job market. 

Platform Bèta Techniek: ‘Ambitie Programme’ focuses on VMBO- and MBO-level education 

HBO and WO (higher education) 
Dutch higher education consist of academic (university) or applied (professional education) studies. Both types of higher 
education offer Bachelor’s and Master’s degree courses. With a four-year MBO, HAVO or VWO qualification, students are 
eligible for higher professional education (hoger beroepsonderwijs, HBO). Requiring four to six years to complete, HBO is 
geared to higher learning and professional training. After earning the required number of credits (ECTS), students will 
receive a four-year applied Bachelor’s degree in science. They may continue their HBO-level studies to obtain an applied 
Master’s degree in science, which requires an additional one or two years. They may also transfer to a university to earn 
an academic Master’s degree. 

With a VWO qualification or a certificate of successful completion of the first year of an HBO degree programme 
(propedeuse), students are eligible for academic higher education (wetenschappelijk onderwijs, WO). WO programmes, 
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which are only offered by universities, focus on higher learning in the arts, humanities or sciences. After earning the 
required number of credits (ECTS) within at least three years, students may, depending on the programme, receive a 
Bachelor of Arts, Bachelor of Science or Bachelor of Laws degree. They can then opt to pursue further study to obtain a 
Master’s degree in their current or a different field of study. There are currently four variants: Master of Arts, Master of 
Philosophy, Master of Science and Master of Laws. A theory-based Master’s degree typically takes one year, however, the 
majority of practical (e.g. medical), technical and research Master’s degrees require two or three years of additional study. 

Platform Bèta Techniek: ‘Sprint Programme’ focuses on HBO- and WO-level education. 

Appendix 2. Some network and actor metrics28 
Box 1. Some network and actor metrics 
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Network metrics 

• Density is a measure on the level of the network as a whole. In a high density network there are many relations 
between network actors. The density may vary between 0 (= no relations) to 1 (= each actor has a relation with all 
other network actors). In the latter case the network is completely noded. 

• Sub-groups: a number of organisations with a high degree of coherence, but with a relatively low degree of 
interaction with the network as a whole (a coherent group). Cliques are a sub-group that is fully saturated. N-cliques 
are fully saturated sub-groups for a maximum of n pathlengths within which actors belong to the clique. Clans are a 
derivative from cliques, using the following correction: nodes are included if they are in (in)direct connection with each 
other, but on the condition that these nodes are included in the clique (thus exceptional values distorting the overall 
picture are excluded). 

• Average intensity: on the basis of a value attributed to relations (e.g. a collaboration frequency) it is possible to 
determine the average intensity of relations within a network. Density as a measure indicates the quantitative richness 
of the network (degree of maturity), whereas the average intensity indicates the quality of network relations. 

• Network quality: includes intensity and density. This metric is the product of the average intensity of network 
relations and the frequency of the occurrence of this type of relations. 

Actor metrics: 

• In degree (measure of incoming stream of relations) and out degree (measure of outgoing stream of relations). Both 
measures are based on counting the number of direct relations with other actors within the network. The average score 
is this total number of direct relations divided by the total number of network actors -1. 

• Closeness centrality is based on the total pathlength of an actor to all other network actors, taking indirect ties 
into account.13 An actor has a central position if this actor has the overall shortest lines to all other network actors. 

• Betweenness centrality considers the position of a network actor on the basis of the ‘broker principle’: to what 
extent does the actor function as a linking pin between certain clusters? 

28 Kaashoek et al., 2009. 



 

Appendix 3. Legend for network visualisations

Results of the netwerk analyses between HEIs and secondary (Universum) schools; (in Kaashoek et al., 2008), between 
HEIs and mbo schools, between HEIs among themselves and between HEIs and Jet-Net firms (cf. Kaashoek et al., 2009) 
in Figures with the following legend. All institutions are represented as separate nodes in the network. Mbo- and 
secondary schools are indicated as square nodes, hogescholen as circles with a thick dotted margin and universities as 
circles with a thin margin. Jet-Net firms are represented as blue squares, hogescholen as grey and universities as orange 
circles. The abbreviations in the nodes refer to institutions and firms (cf. the Abbreviations annex). For purposes of review 
all institutions (or firms) without any relation with other institutions have been omitted. The colour of the nodes indicates 
where the school is located geographically (in which province of the Netherlands;  
cf. Table below).29

For relations between between institutions, the frequency of interactions is indicated in two ways. First, the thickness of 
the arrow is directly proportional to the degree of interaction. Second, for clarity’s sake we have made a distinction 
between:
• Irregular contacts – indicated by dotted grey arrows; 
• Low-frequency contacts (a few times per year or less) – indicated by grey arrows;
• High-frequency contacts (more than a few times per year) – indicated by black arrows.

For the network visualisation we used the regional dimension of collaboration as a starting point. In most visualisations, 
all nodes are considered similar, referring to secondary schools. Therefore, the visualisation of networks has been 
optimised for cliques, sub-groups, putting the nodes with mutual relations nearby, and for indegree centrality (Appendix 
2). In other visualisations we have opted for a circle as representation, instead of a square (e.g. for secondary schools). In 
these visualisations the networks have been optimised for indegree centrality (and not for cliques, sub-groups), i.e. to the 
degree in which an institution has been indicated by collaboration partners as a knowledge partner. In this way it is easy 
to see how significant a particular institution is for the network in terms of collaboration in a certain domain: the more 
central, the more significant. As some institutions have not been asked to indicate which partners they are collaborating 
with, the indegree value of all these institutions equals 0, putting them on the margin of the circular visualisation.

Legend for geographical origin of nodes (provinces)

Province Colour Province Colour

Drenthe Noord-Brabant

Flevoland Noord-Holland

Friesland Overijssel

Gelderland Utrecht

Groningen Zeeland

Limburg Zuid-Holland

29  With the exception of the Universities of Applied Sciences of INHOLLAND, Fontys and Saxion, and RWTH Aachen University. The three hogescholen 
mentioned first have settlements in more than one province; RWTH is a German HEI. These four institutions are represented in brightly blue.
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