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EDUCATIONAL ASSESSMENT & EVALUATION | RESEARCH ARTICLE

Appreciation of an alternative: Dutch alumni look 
back on their science master, a work-based 
learning vs a research-oriented approach
Saskia Grooters1*, Emma Zaal2, Yfke Ongena2 and Menno Gerkema1

Abstract:  The Science, Business and Policy Program (SBP) of the University of 
Groningen has been a work-based learning program for science master students 
since two decades. This program, a direct consequence of the Bologna declaration 
of education in Europe, has a distinctive position in European science curricula. 
Here, we use a web-based survey (N = 242), comparing alumni perceptions on the 
SBP program (N = 111) with a research oriented master (ROM, N = 131). Alumni from 
both programs predominantly had a content-driven motivation to choose for either 
the ROM or SBP format. For SBP alumni, this preference was also inspired by the 
master’s focus on society and a career outside academia. We assessed self- 
perceived learning outcomes using an extended version of the Science Student Skills 
Inventory. Both groups were positive about the academic level of their program. 
Scientific content knowledge and practical research skills were perceived as suffi-
cient by both groups, although significantly higher in the ROM group. Both groups 

ABOUT THE AUTHORS 
Saskia Grooters works as a coordinator of, and lecturer in the work-based learning track Science, 
Business and Policy (SBP) at the Faculty of Science and Engineering of the University of Groningen. 
Based on real-life projects, she develops educational programs and promotes experience-based 
learning based on collaboration with the professional field. The SBP program was selected as best- 
case practice of WBL in Europe (WEXHE project, European Union) in 2018. Saskia obtained master’s 
degrees in Biomedical Sciences, Neurosciences and Psychology. Based on her experience in the 
corporate world and theoretical knowledge, she tries to bridge science and society on multiple levels. 
Emma Zaal is a member of the Discourse and Communication group, Faculty of Arts, University of 
Groningen. Emma is currently working on her PhD-project, in which she investigates how socially 
desirable responding can best be predicted, measured and reduced in online survey research. She also 
teaches the course questionnaire- and interview design at the Faculty of Arts of the University of 
Groningen. Before her PhD, Emma worked as research-assistant at the Faculty of Science and 
Engineering, where she investigated the societal impact of the work-based learning track Science, 
Business and Policy. 
Yfke Ongena is a member of the Discourse and Communication group, Faculty of Arts, University of 
Groningen. She is a communication expert, specializing in survey research methodology. Her interests 
lie in verbal interaction between interviewers and respondents, and the phenomenon of social desir-
ability and its effects on answering behavior in surveys. Yfke also teaches courses like statistics, 
academic skills and questionnaire- and interview design at the Faculty of Arts of the University of 
Groningen. 
Menno Gerkema is an emeritus professor Science, Business and Policy (SBP) and Chronobiology, at the 
Faculty of Science and Engineering of the University of Groningen. He is co-developer of the curriculum 
of the work-based learning program SBP and is co- founder of Chrono@Work. Menno supervised 
a variety of PhD-projects on Science and Society interactions. Within his main field of chronobiological 
research he studied ultradian rhythms in animal behavior, neurophysiological regulation of circadian 
output, mechanisms of daily memory, evolution of night- and day active behavior and long-term 
consequences of shift-work.

Grooters et al., Cogent Education (2022), 9: 2133506
https://doi.org/10.1080/2331186X.2022.2133506

Page 1 of 19

Received: 27 August 2021 
Accepted: 02 October 2022

*Corresponding author: Saskia 
Grooters, Faculty of Science and 
Engineering, Rijks universiteit 
Groningen, 9, 9747 AG Groningen, 
Room: 5158.0231, Nijenborgh, the 
Netherlands 
E-mail: s.grooters@rug.nl

Reviewing editor:  
Riffat-Un-Nisa Awan, Department of 
Education, University of Sargodha, 
Sargodha, Pakistan 

Additional information is available at 
the end of the article

© 2022 The Author(s). This open access article is distributed under a Creative Commons 
Attribution (CC-BY) 4.0 license.

http://crossmark.crossref.org/dialog/?doi=10.1080/2331186X.2022.2133506&domain=pdf
http://creativecommons.org/licenses/by/4.0/


were equally positive about obtained skills in academic reasoning and would have 
preferred more disciplinary content knowledge. The SBP group perceived their skills 
on teamwork, multidisciplinary working, leadership, ethical thinking and project 
work to be significantly higher compared to ROM alumni. The SBP group felt sig-
nificantly more prepared for a career outside academia and the ROM group for 
a career in academia. Relatively the ROM group missed career preparation. Both 
specific work-based learning and classical research approaches were seen as valid 
ways to obtain a high-quality, science master level, although for different career 
ambitions.

Subjects: Higher Education; Continuing Professional Development; Curriculum Studies 

Keywords: work-based learning; science; Business and Policy; alumni perceptions; career; 
curriculum comparison

1. Introduction
The Science, Business and Policy Program (SBP) of the University of Groningen has been a work- 
based learning program for science master students since two decades. This program, a direct 
consequence of the Bologna declaration of education in Europe, has a distinctive position in 
European science curricula (Grooters et al., 2021). The notion that science should focus on research 
only is no longer sufficient (Agre & Leshner, 2010) and also applies to educational activities of 
universities. Classically, in many European countries, science education is mainly focused on 
preparing for a research career. Research training alone however does not facilitate the much- 
needed connection with the labour market (Bologna Working Group, 2005). There is a call from 
society that education should be much more synchronised with the work field (Dutch Ministry of 
Education, Culture and Science, 2014) and that students need different skills to be employable 
beyond academia (Hart, 2019). This discrepancy between supply and demand on the labour 
market for higher educated science alumni (Mahbub et al., 2020) stretches a need for universities 
to bridge the gap between science and society (Matthews et al., 2021).

A promising solution lies in providing work experience within the academic framework. Work- 
based learning (WBL) is an educational form enabling this. WBL is also criticized upon (cf: Lester & 
Costley, 2010) but comparable information on WBL in practice is still not sufficiently available, 
making it unclear whether critiques can be generalized over other program types (Lester et al., 
2016). In this paper, we examine perceived differences by the key players of two science programs 
offered at the Faculty of Science and Engineering (FSE), University of Groningen, the Netherlands: 
students of a research-oriented master’s (ROM) program, and students of a WBL master’s pro-
gram, the Science, Business and Policy (SBP) program. The SBP program is a work-based learning 
program that is classified as a European best-case practice of WBL (WEXHE). Because this program 
exists for almost two decades and the FSE offers a substantial number of alumni for both the SBP 
and ROM-program, a comparative evaluation of programs can be done.

Our main research question is: “To what extent do ROM-alumni and WBL-alumni differ in the 
perception of their master’s programs, specifically with regard to bridging science and society?”

More specifically, we want to know whether the WBL-program is distinctive, and qualitatively 
comparable to a ROM-program based on alumni perceptions; which skills alumni perceived to have 
acquired and missed during the master’s program; to what extent alumni appreciated, and were 
satisfied with the program; and finally, did alumni feel prepared for the career they were heading for? 

To answer those questions from a (former) student perspective, a web-based survey is con-
ducted among alumni who graduated between 2 and 18 years ago. They answered questions 
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comprising a long-term reflection on the content and experience of their master, using (partially) 
standardized questionnaire items suitable for comparison between programs.

1.1. ROM and SBP master set-up
Situating the development of a European bachelor-master structure (Bologna Working Group, 
2005), a differentiation of science master curricula was initiated. For science education, this 
included also an alternative society-oriented program that was initiated in the Netherlands in 
2002 (Hermans & Vermeend, 2002). The Faculty of Science and Engineering (FSE) of the University 
of Groningen developed a 60 ECTS program: SBP.

FSE students follow a 2 year 120 ECTS master program (ISCED level 7). In the first year, 
discipline-specific research courses are taken as well as a research thesis (of usually 30–40 
ECTS). In the second year, students can choose between:

● A Research Oriented Master in which students do a second research thesis (30–40 ECTS), supple-
mented with an essay, a colloquium and more research courses. This route is aimed at acquiring 
scientific knowledge and preparing for an academic career.

● The Science, Business and Policy program in which students first do two courses with a theory part 
on Business and Policy and group projects for real clients in the business sector or with govern-
mental agencies. The courses are followed by a relatively long individual work placement (six 
months, 40 ECTS). During this work placement outside academia the students learn on the spot to 
become a science advisor and apply academic knowledge to societal, (i.e.-business or policy) 
problems (for a more detailed description and learning outcomes: Grooters et al., 2021).

SBP can be described as a WBL-program. The educational strategy of SBP is to offer work 
experience within the curriculum to students at companies or (non-) governmental organisations 
where they can apply their academic knowledge and combine and integrate this with Business or 
Policy. Hereby students can work on their employability and skills required for a non-academic 
career.

1.2. Work-based learning
The concept of work-based learning is explained in many different ways for many different groups. 
In this article, our focus is on science students in a conventional cohort of young full-time students 
who follow a regular study route (i.e. excluding adult learners) and we focus on the program of the 
last year of their master. We define WBL as: “The term ‘work-based learning’ logically refers to all 
and any learning that is situated in the workplace or arises directly out of workplace concerns.” 
(Lester & Costley, 2010, 562).

The number of work-based learning programs offered at universities is rapidly increasing, which is 
not surprising given the multiple positive influences of WBL. First, WBL-programs have shown to 
effectively foster students’ personal, professional and academic development. WBL students gain— 
next to the regular academic theoretical development—more practical expertise and skills and 
reported increased levels of confidence, competence, the ability to reflect and understand, as well 
as an ongoing desire to learn and develop (Costley & Stephenson, 2008; Stephenson & Saxton, 2005).

Second, WBL-programs can have distinct benefits for organizations that offer work placements. 
To start, the work placement project itself brings value when the WBL-student and WBL- 
organization match well. The work placement project adds knowledge to the organization’s 
intellectual capital (Garnett, 2007) and students’ input can lead to organizational changes at 
several levels of the organization. Work practices may be changed, and new business directions 
can be identified (Costley & Stephenson, 2008). Furthermore, these organizations might also be the 
first potential employers after a successful work placement. For employers in general, the WBL- 
programs seem to deliver suitable job candidates. Employers of small and medium enterprises 
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seem to value WBL-programs and on the job experiences more compared to classical educational 
programs (Burgoyne et al., 2004).

From an academic educational point of view, an important argument for WBL is providing 
education that optimizes career perspectives and enables students to keep up with requirements 
from the work field. Modern education can thereby focus on the ability to train students in dealing 
with the ongoing changing environment, the enormous pace of technological change and complex 
context, as stressed important in literature (Barnett, 1998; Brew, 2010)

There are also a number of critiques concerning offering WBL at science education on 
a master’s level. First, WBL in general is sometimes considered a non-academic practice. In the 
Netherlands, gaining experience during a placement is seen as typical for applied education 
(bachelors, ISCED level 5) and not as master’s level (ISCED level 7) education. Critics mention 
WBL’s absence of a proper curriculum, a lack of theoretical exams, written assignments and 
academic specialization (Lester & Costley, 2010).

Second, by transferring part of the academic education to a place outside academia you also 
transfer control over the curriculum and learning outcomes, which might not be desirable (Powell 
& Walsh, 2018). Adding to this, there are assumed uncertainties about learning objectives 
(Saunders, 1995) and academic skills in WBL, that are unclearly formulated (Hughes et al., 1999) 
and poorly assessed (Brodie & Irving, 2007).

The third point of critique is perhaps more specific for science education. From literature, we 
know that science programs usually tend to value scientific content knowledge over skills required 
to apply the content knowledge (Wieman, 2007; Wood, 2009) and therefore it may not be 
surprising that large universities seem to be resistant to educational change within science 
education. (Anderson et al., 2011; Wieman et al., 2010) Lastly, it seems difficult to organize WBL 
in practice in science education in such a way that it creates a sustainable difference. In literature, 
multiple large projects funded by the government are described. These projects were in the United 
States (Dancy & Henderson, 2008), the United Kingdom (Grove, 2012) and Australia (Gannaway & 
Hinton, 2011), respectively. They all had the aim to reform science curricula, but did not create 
a lasting persistent change. Thus, although, there is a noticeable amount of evidence that WBL- 
programs can be an effective way of educating and are in fact a rather valued educational form, 
some critiques given may very well be real issues. In this current evaluation study, we investigate 
how the pros and cons of a WBL-program are seen by alumni of the SBP program. Specifically, we 
want to learn how the WBL-program’s academic quality and learning outcomes are perceived by 
the SBP alumni in comparison to ROM alumni.

2. Materials and methods
To answer our research questions, a survey was conducted among alumni. This survey contained 
questions about perception of the study program, that are shown in this article and about career 
perception, which will be published separately. Permission for the distribution of the survey has been 
given by the ethical committee of the University of Groningen (CETO submission number 63,104,880).

2.1. Participants
In total 2,473 FSE alumni were approached (for the selection procedure see, appendix A). The 
participants invited were all alumni of programmes that offer SBP and ROM in the second 
master’s year. In total, 242 alumni who graduated between the academic years 2001/2002 and 
2017/2018 from the FSE of the University of Groningen completed the questionnaire and were 
included for analysis. More specifically, 111 SBP alumni (32.0% of approached SBP alumni) and 131 
ROM alumni (6.2% of approached ROM alumni) completed the questionnaire. Respondents were able 
to skip questions if they did not want to answer, therefore the number of participants varies per item.
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2.1.1. General group features
Table 1 shows participants’ age and gender distribution. On average, participants were between 29 
and 32 years old. For the SBP group, there was a significant difference between the age of male 
and female participants (F(1,109) = 4.87, p = .029). Male SBP participants were on average 
2.27 years older than female SBP participants. There were no other significant differences found 
in gender and age.

The alumni graduated on average 6.5 years prior to participation in the survey (Table 1). There is 
a significant difference between the SBP and ROM alumni for graduation year (F(239,1) = 94.06, 
p = .016). The ROM group graduated on average 1.26 years more recent—prior to taking the survey— 
compared to the SBP group. Further exploration shows an interaction effect between alumni type and 
gender for graduation year (F(1,235) = 4.03, p = .046). Although within each group of alumni no effect 
were found for gender, a significant difference in years since graduation was found between SBP male 
participants and ROM male participants (F(1,123) = 10.86, p = .001). Hence, among ROM male 
participants, there were more recent graduates (on average 1.83 year more recent than SBP alumni). 
These biases have to be taken into account in the interpretation of further results.

2.1.2. Educational background
Table 2 shows the disciplinary backgrounds of the SBP and ROM group. Biology alumni form the 
largest group of respondents. The second largest group had a medical discipline, biomedical 
alumni in the SBP group and medical pharmaceutical alumni in the ROM group.

2.2. Design and optimalisation of the questionnaire
The questionnaire was based on previously developed standardized questionnaires in addition to 
non-standardized questions constructed by the researchers of this paper. All questions were 
checked on questionnaire design recommendations (cf., Dijkstra et al., 2014) and were optimized 
through pre-testing. The pre-test comprised of cognitive interviewing (Beatty & Willis, 2007; Collins, 
2003). The questionnaire was first tested by students during a course on survey design. Then, 
a revised version of the questionnaire was pre-tested again. Based on these results, the ques-
tionnaire was extensively discussed by all authors of this paper and finalized. Questions that 
turned out to be unclear during the pre-test where adjusted or removed. In Appendix C the pre- 
test procedure is further described in detail.

Table 1. Age and years since graduation, per gender/program
Age in years N Min Max Mean SD
SBP 111 24 57 31.13 5.48
Male 61 24 57 32.15 5.78

Female 50 24 50 29.88 4.86

ROM 131 24 41 29.84 3.60
Male 64 24 41 29.61 3.79

Female 62 25 37 29.09 3.27

Other 4 25 39 31.80 5.07

Years since 
graduation

N Min Max Mean SD

SBP 111 2 18 7.21 4.59
Male 61 2 16 7.67 4.48

Female 50 2 18 6.64 4.70

ROM 130 2 18 5.95 3.37
Male 64 2 15 5.38 3.24

Female 61 2 18 6.43 3.39

Other 4 2 12 7.00 4.40
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2.3. Questionnaire items

2.3.1. Science student skills inventory
Preceding academic quality assurance in general is the need for universities for each bachelor’s 
and master’s program to formulate learning outcomes for degree programs they offer (Mercer- 
Mapstone & Matthews, 2016). Matthews and Hodgson (2012) developed a tool, the Science 
Student Skills Inventory in order to measure science students’ learning outcomes. It consists of 
several closed-ended questions on academic skills. We used the SSSI to explore to what extent SBP 
and ROM alumni perceive having gained several academic skills throughout the program and how 
these perceived skills compare across the two different master’s programs. 

To assess academic skills, all six original items of the SSSI were used: (1. Scientific content 
knowledge in your field(s) of study; 2. Communication skills (oral scientific presentations); 3. 
Writing skills (scientific writing); 4. Quantitative skills (mathematical & statistical reasoning); 5. 
Team work skills (working with others to accomplish a shared task); 6. Ethical thinking (ethical 
responsibilities and approaches)). The following question was asked for every skill: “During the 
entire master’s degree programme I followed at the FSE, I improved (skill) . . . ”. Participants had to 
evaluate these statements on a 5-point-scale (ranging from I totally disagree to I totally agree).

2.3.2. Questions based on SBP learning goals and program satisfaction
To the SSSI four additional skills were added, based on the SBP’s learning outcomes (7. Practical 
research skills (i.e. lab work and modelling); 8. Academic reasoning (i.e. analytical and critical 
thinking); 9. Project-based working skills (to achieve a certain goal with limited resources); 10. 
Leadership skills (i.e. guiding & managing a team)). Furthermore, participants were asked to assign 
their master’s program a general grade (ranging from 1 to 10), and to evaluate statements on 
a 5-point scale (ranging from I totally disagree to I totally agree) about their master’s program in 
relation to its value in the faculty’s curriculum and career preparation (Generally speaking, I believe 
the SBP track . . . 1) is a positive addition to the curriculum of master’s programmes that can be 
followed at the FSE; 2) should remain available as an optional master’s track within a master’s 
programme of the FSE; 3) contributes to students’ career preparation for a career in academia; 
and 4) contributes to students’ career preparation for a career outside academia).

2.3.3. Open-ended questions
In this survey, three open-ended questions were posed (Table 3). Responses were coded by two 
independent coders and an intercoder reliability (Cohen, 1960) was calculated for each of the 
coded questions based on answers of 100 respondents. Table 3 shows the items that were 
presented to the participants, as well as the reliability of the coding process (Cohen’s Kappa). 
These values suggest an intercoder reliability with almost perfect agreement (McHugh, 2012).

Table 2. Percentual disciplinary background of alumni, SBP group n = 110, ROM group n = 131
Science Discipline SBP ROM
Biology 40% 22%

Biomedical Sciences 32% 12%

Medical Pharmaceutical Sciences 9% 21%

Chemistry 4% 4%

Physics/Astronomy 4% 16%

Mathematics 4% 9%

Computer Sciences/Artifical 
Intelligence

3% 14%

Energy & Environmental Sciences 2% 0%

Other 3% 4%
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2.4. Data collection, procedure and analysis
The data were collected using survey software Qualtrics. Before participation, respondents were 
asked for informed consent. After giving consent, participants answered demographic questions 
and the open-ended questions. Then, items from the SSSI, additional learning goals and program 
satisfaction were presented to respondents. Lastly, participants were asked several questions on 
their first job after graduation and current job. The latter questions go beyond the scope of this 
paper and are part of another study. After data collection, any identifying information was 
removed from the data. Statistical analyses were carried out with statistics software SPSS. 
Depending on meeting assumptions, (i.e., normality, equality of variances), parametric tests 
(Univariate ANOVA’s) or non-parametric alternative tests (Welch & Brown-Forsythe tests) were 
carried out.

For the open-ended questions, using an inductive coding strategy, participants’ responses were 
coded based on non-predefined categories. The data was first coded by two student-assistants, 
not involved in the data collection. Then, overarching coding categories were created that merged 
similar coding categories (For the code book see table A1 in Appendix B). Lastly, all data was coded 
based on these merged categories by the second author of this article. The first author double- 
coded 100 responses (50 SBP, 50 ROM).

3. Results

3.1. Motivation of choice
The SBP alumni and ROM alumni responded in a different way to the open-ended question 
“Motivation of choice” (Figure 1). Study content was frequently mentioned by both groups. For 
the SBP alumni frequent motivations to choose the SBP program also included the focus outside 
academia and the focus on society. For the ROM alumni, their choice was motivated mostly by the 
alumni’s personal interest. The focus on academia (research) was a motivation for 14% of this 
group, among the SBP alumni nobody mentioned this. Other motivations were recommendation of 
others (1% for the SBP group and 14% of the ROM group) and career in general.

3.2. Satisfaction with the study program
On average, alumni of FSE evaluated their education rounded an 8 out of 10 but ROM alumni give 
a slightly, but significantly, higher grade than SBP alumni (Table 4) when it comes to evaluating 
their master’s program F(1,238) = 5.01, p = .026. Table 5 shows means, standard deviations and 
percentage of agreement (participants who scored 4 or 5 on the Likert-scale) with statements on 
appreciation, academic level and career preparation. Both groups generally perceived their 

Table 3. Open-ended questions
Topic Question Kappa
Motivation of choice Do you remember the most 

important reason or reasons for 
choosing to follow the SBP track/ 
research track? If you do, please 
enter the reason/reasons below.

0.96

Acquired Skills What do you believe are the most 
important skills you still use in your 
professional life today, that you 
have developed (further) by 
following the SBP track/ research 
track?

0.97

Missed Skills Think about the information and/or 
skills that you miss, or have missed 
during your professional life. What 
do you believe should have been 
included in the SBP curriculum that 
was not included’?

0.85
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program is a positive addition to the curriculum. There is a significant difference between the 
different groups of alumni in their perception of whether their master’s program should stay 
available in the curriculum F(1,221) = 9.04, p = .003, R2 = .04). Robust tests of equality of means 
(Welch & Brown-Forsythe) confirm that there are significant differences despite inequality in 
homogeneity of variances (1,193.63) = 9.07, p = .003. The difference is also visible in the percen-
tage of agreement where the SBP group had a higher percentage of agreement (95.5%) than ROM 
group alumni (84.8%).

0% 20% 40% 60% 80%

Study content

Focus on academia (research)

Focus outside academia

Focus on society: business/policy

Personal interest

Career (general)

Study planning/organisation

Recommendation of others

Motivation of study choice

SBP ROM

Figure 1. Motivation of choice 
of the study program, open- 
ended question, SBP group 
n = 110, ROM group n = 125.

Table 4. Grade alumni give to their study program, scale 1–10
N Min Max M SD

SBP 110 4.10 9.50 7.76 0.87

ROM 130 3.80 10.00 8.00 0.79

Table 5. Appreciation, academic level and career preparation of second master year, mea-
sured with a statement, agreeing on Likert-scale 1–5 (1 strongly disagree – 5 strongly agree) 
** p < 0.01, * p < 0.05
Statement Group N M SD Percentage 

agreement 
(4 or 5)

Positive Addition 
to FSE

SBP 111 4.44 0.64 95.5%

ROM 125 4.31 0.81 88.0%

Should Stay 
available at 
FSE**

SBP 111 4.63 0.60 95.5%

ROM 112 4.32 0.90 84.8%

Academic level 
is sufficient

SBP 111 4.06 0.70 83.8%

ROM 128 4.42 0.87 91.4%

Preparation for 
Career in 
Academia

SBP 111 3.22 0.98 41.4%

ROM 131 4.39 0.89 90.1%

Preparation for 
Career outside 
Academia

SBP 111 4.35 0.63 96.4%

ROM 126 3.08 1.09 39.7%

Satisfied about 
SBP track

SBP 111 4.16 0.57 92.8%

Recommends 
SBP track

SBP 110 4.19 0.66 89.2%
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SBP alumni only were asked questions on their satisfaction with the track and whether they 
would recommend their track to others. For both statements, SBP alumni generally agreed with the 
given statements.

3.3. Perception of learning outcomes

3.3.1. Academic level
In their perceived academic level of the program (Table 5), almost all participants scored 4 or 
higher. This shows that the alumni generally agreed with the statement that their master’s 
program led to obtaining a sufficient academic level. There is a significant difference between 
the two groups, SBP alumni score a bit lower in their perception (M = 4.06) than the ROM group 
(M = 4.42), F(1,237) = 12.11, p = .001, R2 = .05.

3.3.2. Science student skills inventory
Figure 2 the results of the SSSI, assessing the learning outcomes more specifically. Zooming in on the 
alumni’s reflection on their learned skills, both groups indicate that they have increased their 
scientific knowledge fairly. ROM alumni thought they improved their scientific content knowledge 
during the whole master’s program more so than SBP alumni (F (1,236) = 5.35, p = .022. R2 = .018). 
In terms of writing skills and quantitative skills, both groups indicated that they have increased 
properly. No difference was found between groups. Alumni experienced growth on oral commu-
nication skills (F(1,236) = 6.53, p = .011. R2 = .023) and teamwork skills (F(1,236) = 46.06, p = .000. 
R2 = .160), whereby SBP alumni felt that they have experienced more growth than ROM alumni. 
Robust tests of equality of means (Welch & Brown-Forsythe) confirm that for both these skills there 
are significant differences despite inequality in homogeneity of variances (1,232.) = 52.31, p = .000). 
SBP alumni scored significantly higher on ethical thinking than the ROM group (F(1,236.40) = 24.60, 
p = .000. R2 = .091).

Figure 3 shows the results for the added skills. For practical research skills (lab work), both groups 
indicated that they have increased fairly. The ROM alumni thought they improved their practical 
research skills during the whole master’s program more so than SBP alumni, F(1,326) = 4.51, 
p = .035, R2 = .015. For academic reasoning (i.e. analytical thinking), both groups indicate having 
increased skills and no difference was found between the groups. In terms of project-based working 

Figure 2. SSSI skills precepted 
by alumni right after gradua-
tion on Likert-scale (1 strongly 
disagree- 5 strongly agree). SBP 
group n = 109–111, ROM group 
n = 130–131. *** p < 0.001 ** 
p < 0.01, * p < 0.05.
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skills, growth was also mentioned, whereby SBP alumni felt that they have experienced more growth 
than ROM alumni, F(1,36) = 12.85, p = .000 R2 = .048. Robust tests of equality of means (Welch & 
Brown-Forsythe) confirm that there are significant differences despite inequality in homogeneity of 
variances (1,238.42) = 13.07, p = .000. For leadership skills, there is also a significant difference, F 
(1,236) = 54.41, p = .000. R2 = .195, with the ROM group finding they did not develop during the 
study. The SBP group scores M = 3.20, which means only slightly more agreement on development. 
Robust tests of equality of means (Welch & Brown-Forsythe) confirm that there are significant 
differences despite inequality in homogeneity of variances (1,214.31) = 57.59, p = .000.

3.3.3. Skills acquired and missed
For the ROM group, the most frequently mentioned acquired skills were scientific/research skills 
(Figure 4), followed by disciplinary content knowledge. For the SBP group the frequently mentioned 
skills acquired vary more and included teamwork, personal development, communication and 
disciplinary content knowledge.

For the most important skills that participants missed that should have been included in 
their master’s program (Figure 5), disciplinary knowledge was most often missed among SBP 
alumni (33%) and was missed almost equally by ROM alumni (29%). However, ROM alumni 
most often missed career preparation skills (45%). A smaller percentage of the SBP alumni 
missed career preparation skills as well (29%). Other missed skills by both groups were on 
communication. A part of the SBP group also wanted to have acquired more business 
skills (25%).

3.4. Career preparation
When alumni reflected on career preparation (Table 5), both groups scored well for preparation for 
an academic career. However, there is a significant difference between SBP alumni and ROM 
alumni in their perception of being prepared for a career in academia, F(1,240) = 95.43, p = .000, 
R2 = .28. SBP alumni thought that their master’s program prepared them less for a career in 
academia than the ROM group. Conversely, ROM alumni thought that their master’s program 
prepared them less for a career outside academia than SBP alumni F(1,235) = 95.48, p = .000, 
R2 = .33).

Figure 3. Additional skills pre-
cepted by alumni right after 
graduation on Likert-scale (1 
strongly disagree- 5 strongly 
agree). SBP group n = 110–111, 
ROM group n = 131. *** 
p < 0.001 ** p < 0.01, * p < 0.05.
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4. Discussion
In this article, we aimed to find an answer from an alumni perspective to the question whether 
work-based learning (WBL) and research oriented master’s (ROM) programs differ with regard to 
bridging science and society. Being a new educational development we wanted to find out if the 
work-based learning master’s program Science, Business and Policy (SBP) offers sufficient basis for 
a successful societal science career. To answer this question, web-based surveys were conducted 
in two groups of alumni who had completed different programs at the same faculty and university, 
the SBP group (WBL) and the ROM group (research oriented master). From SBP alumni’s perception 
the WBL-program was considered distinctive, qualitatively good and on sufficient academic level. 
Participants appreciated SBP and reported that the program prepared the students well for 
a different career than the classic research program. It is perceived suitable for those who aspire 
a career outside academia, where experience in the work field is so important.

First, we had to check whether the SBP group is indeed comparable to the ROM group. Both group 
samples include well over 100 alumni. The response rate was higher in the SBP alumni group, which 
can be explained by the reminder email this group received. Possibly, SBP alumni felt more directly 
addressed or involved in improving the SBP program by participation in the survey. Diversity was the 
overarching theme in the participants’ backgrounds. In SBP and ROM we find alumni with different 
disciplinary background, of different ages and gender. To review a multidisciplinary program, it is 
advantageous that alumni from various backgrounds have responded. Fortunately, we found this in 
both alumni groups, with minimal differences between the groups.

0% 10% 20% 30% 40% 50% 60% 70% 80%

Scientific / Research skills
Disciplinary content knowledge

Communication skills
Writing skills

Teamwork skills
Project-based working skills

Leadership skills
Multidisciplinary  working

Personal development
Hands-on experience

No skills

Skills acquired

SBP ROM

Figure 4. Acquired skills in final 
master year, open-ended ques-
tion. SBP group n = 106, ROM 
group n = 126.

0% 10% 20% 30% 40% 50%

Scientific / Research skills
Disciplinary content knowledge

Business skills
Policy skills

Communication skills
Writing skills

Project-based working skills
Leadership skills

Personal development
Carreer preparation skills

Don't know
No skills

Skills Missed

SBP ROM

Figure 5. Missed skills after 
final master year, open-ended 
question. SBP group n = 91, 
ROM group n = 110.
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There were however some noticeable differences between the groups in general characteristics. 
SBP participants graduated on average a bit more than a year earlier than FSE participants. This 
bias could be explained by the more intensive alumni-university relation of the SBP alumni. This is 
important information since they have had longer development time, might respond differently 
due to longer involvement or had more difficulty to retrieve details about their education because 
of the longer time frame (Bradburn et al., 1987). The bias in years since graduation was particularly 
seen for males and not for females among SBP alumni. Also, it could be that we are actually 
measuring a preference difference. Perkmann et al. (2021) suggests that academic engagement 
(explained as professional interactions between scientists and external organizations) is asso-
ciated with personal characteristics, for example, being male and being senior. Perhaps such 
engagement increased the attractiveness of participating in the survey. Therefore, when interpret-
ing the data, it should be kept in mind that the groups had different characteristics. To the 
question whether SBP is perceived distinctive as a study program, the answer seems confirmatory. 
The first argument is the consideration of students to choose for a specific program. Earlier on the 
diversity theme was already mentioned. Nowadays this goes beyond just choosing a different 
discipline. Literature shows that academic success is related to the learning style of the student, in 
which individual characteristics play a unique role (Busato et al., 2000). Learning from a societal 
perspective and future ambition are also variables that can play a role in educational preference. 
This seemed to be visible in the difference between reported the motivation of study choice 
between both groups. Furthermore, in study choice, we see that ROM alumni chose the program 
more often based on recommendation of others, for the SBP alumni who participated this was only 
rarely the case. There seems room for improvement with regard to the worth of mouth strategy in 
promoting the SBP program.

The SBP and ROM groups also differed in their perceived learning outcomes. Compared to the 
ROM group, SBP alumni reported more development of oral communication skills, ethical thinking, 
teamwork skills, project-based working skills and leadership skills. These are all skills that are 
specifically trained during the SBP program (Grooters et al., 2021), but only incidentally in the ROM 
programs. The SBP group perceived they developed scientific content knowledge and practical 
research skills less than the ROM group, but in general still sufficient. This finding can be explained 
by the difference in focus of the study programs but can also be partly due to an initial difference 
in the type of student (i.e. students might already prefer a program with a more “commercial” 
style, or might already possess more talent for skills that are focused on in the SBP-program). For 
instance, it has been found that individuals with interest for basic research are less likely to 
collaborate with the industry (Abreu & Vadim, 2013), whereas individuals who are initially more 
interested in the applications of research are more likely to engage with industry (Lawson et al., 
2019). Looking at perceived acquired skills, we recognize similar dynamics. In line with the 
approach of the study programmes, SBP alumni reported more acquired skills in communication, 
hands on experience, project-based skills, multidisciplinary thinking, teamwork and personal 
development, where the ROM group mainly reported to have developed scientific or research skills. 
Furthermore, it is surprising that FSE alumni feel confident about their communication skills, since 
these are often weak in recent graduates (Geissler et al., 2012). Overall, the outcome of perceived 
skills match with the SBP alumni’s motivation to choose for SBP, a focus on society (i.e. outside 
academia).

We also investigated whether SBP, as a distinctive program, still was perceived as qualita-
tively comparable and up to standards on an academic level. Alumni in both groups feel that 
they have increased their academic skills in their program. For most skills, alumni felt that their 
program provided sufficient development. Exceptions to this are seen in the ROM group’s 
leadership skills (moderate growth), whereas the SBP group did not score any skills insuffi-
ciently. For writing skills and quantitative skills, no differences were found between the two 
programs. Also, no differences were found for academic reasoning, a skill that is often con-
sidered responsible for academic level (Gaast van der et al., 2019). When the academic level is 
assessed directly both groups score high, though perceived attainment of a sufficient academic 
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level is slightly stronger in the ROM group. Besides appreciation for the academic level, the 
overall level of appreciation of both a classic research (ROM) program and an alternative WBL 
(SBP) program was highly positive. Alumni saw the program they have followed as a positive 
addition to the curriculum of educational programs. In line with this they also found that the 
program should remain available as an optional master’s track, the SBP group even more so 
than the ROM group. Apparently, offering an alternative, more societal program is highly 
desirable for this group of students. Focusing on perceived career preparation, we found 
different trends between programs. SBP alumni felt more prepared for a career outside aca-
demia, while ROM alumni felt more prepared for a career within academia. This is also what 
one could expect considering the programs’ targets. It forms an argument to offer different 
types of education and to prepare for different types of careers. At the same time, career 
preparation skills were missed mostly by the ROM group, which also indicates the importance 
for the ROM group. SBP alumni also report missing career preparation skills but to a much 
smaller extent. In both groups around one third of the alumni wanted more disciplinary 
content knowledge. Surprisingly about one fourth of the SBP alumni wanted to develop even 
more business skills then offered within the program. Overall, the SBP group indicated they 
would recommend SBP to others and were satisfied with the program. SBP Alumni seem 
satisfied with a work-based learning program as SBP where they can learn about other things 
than gaining knowledge and preparing for a PhD. This is also reflected in the literature where 
academic success is defined broadly by students as ‘the accomplishment of the learning 
process; gaining subject knowledge; and developing employability skills ‘(Cachia et al., 2018). 
And especially the latter seems to be a process that differs from individual to individual in how 
this is achieved optimally. The potential advantages described in literature (Costley & 
Stephenson, 2008; Stephenson & Saxton, 2005) of a WBL-program seem to be represented in 
the SBP format. Alumni report personal, professional and academic development in combina-
tion with practical experience. Hereby one can expect the WBL to contribute to making 
students employable, to connect academia with the work field and to bring science and society 
more together. What about the hurdles of WBL? Actual and future problems on organisation, 
like changing a science curriculum in general, increased online education and organising on 
a bigger scale are apparently possible to overcome. Based on the self-reports of alumni the 
critiques on WBL mentioned in literature seemed not to be experienced in the SBP group. The 
academic level is perceived well and learning outcomes and skills are different but abundant 
and highly valued. In the case of SBP, the University remains leading in grading and has pre-set 
learning outcomes and criteria (Grooters et al., 2021). It can hereby control the academic 
quality. The history of the SBP program proves, by its existence over 20 years, that a science 
curriculum can be adapted in this way and that WBL can be a major part of a curriculum 
instead of a voluntary extracurricular task done in the students own time to boost a resume. 
The organization of WBL asks for a larger engagement of staff, but the development of the SBP 
program proves that it is feasible, also on a larger scale (Grooters et al., 2021). All together it 
seems possible to offer science education in an alternative way compared to the classical 
approach without losing academic quality or decreasing academic level. A practice-oriented 
approach should have a place in science education and can be implemented in curricula that 
caters to the distinctive group of science students with interest in society. This would fit 
perfectly into the values of most academies to be a socially engaged institution (Lee, 1998).

For a next step in the evaluation of WBL master programs like SBP, it would also be 
interesting to investigate how the SBP alumni performed after their graduation and to see 
whether the effects reported here continue to play a role in their professional live. This would 
allow to study the impact of WBL education in science on the career perspective. Furthermore, 
it will also be interesting to extend research (Lester et al., 2016) on this matter from the point 
of view of other actors, for example, academic staff and work placement provider/employers. 
In a follow-up of this study the impact of the implementation of WBL on the work floor and the 
academy itself will be researched.
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Appendix A: Selection procedure
SBP alumni participants were recruited from the SBP alumni subject pool of the Science, Business 
and Policy database. The SBP program keeps its own alumni database containing only alumni who 
granted permission to contact them (almost all). All of the SBP alumni from the database got an 
invitation to join if they graduated before 2019 (n = 347). The SBP alumni also received a reminder. 
The ROM alumni, who followed a 2 year research program, were recruited from the general alumni 
subject pool of the University of Groningen (SBP students excluded). In total, 2,126 invitations were 
sent to the ROM alumni that granted permission for contact. They received an invitation once, i.e., 
no reminder. Programs that do not give access to SBP were excluded from the ROM group, i.e., all 
engineering programs and technical business administration.

For both groups, invitations were send via email. In this email, participants were informed that 
they were invited for an online study about their perceptions of the master’s programme(s) they 
followed at the FSE of the University of Groningen, that this study was aimed at improving the 
FSE’s knowledge regarding teaching programmes, that it could be used for making evidence-based 
choices with regard to the FSE’s future curriculum and for writing external reports. Participants had 
to grant informed consent before they could participate in the research. This consent also indi-
cated the anonymisation and integer use of data. Partial completion of the survey was also 
possible. When finished, participants were thanked for their participation. There was no reward, 
bonus or compensation system for filling in the survey. Contribution to this research was com-
pletely voluntary.

Appendix B: Codebook
The coding procedure was as follows: the code was scored as present (1) or absent (0) in the 
answer of the alumnus due to the coding justifications. An example is given in Table A-1 for the 
question ‘Acquired Skills’ (what skills did you acquire?). For “Skills missed” and “Motivation of 
study” choices similar justification tables were used. For all open-ended questions, multiple 
answering options per respondent were possible, and therefore coding categories are not mutually 
exclusive, it is possible that one answer is coded into multiple categories.
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Table A1. Coding justifications “Acquired skills”
Skills Acquired Justification Code
Scientific/Research skills Mastering scientific and research skills (within all 

facets of research). This includes: critical thinking, 
being able to analyse, logical thinking, but also policy 
and business analyses (being able to master tools) 
and lab work. Preparing for academic careers.

Disciplinary content knowledge Having specific, professional knowledge within various 
components such as being able to program and 
perform for example, a genetic screening. To be in 
possession of knowledge in the field of business and 
policy and to be able to bridge the gap between 
science and business/policy. To translate scientific 
knowledge into practice.

Communication skills Having communication skills for different situations 
and target groups. The development of presentation 
and teaching skills. Being able to deal well with 
people/colleagues/customers by listening and 
connecting them. Having useful social contacts within 
and outside the study program. Have a network and 
can maintain it. To perform the role as (science) 
advisor. To be able to deal with different cultures. 
Being able to give feedback.

Writing skills Conducting reports, writing advisory reports, but also 
academic writing, creating papers.

Teamwork skills Working together, collaborating with others, but also 
less direct formulations are allowed: working with 
people/others. Finding a place in a group, adaptability, 
managing teams. Social skills.

Project-based working skills Being able to work on a project or issue in a team or 
individually. Working towards a specific goal (with 
limited resources/time). Being able to provide 
structure to solving a problem.

Leadership skills Role of supervisor. Being able to lead employees and/ 
or fellow students and take responsibility in this. 
Daring to take decisions, making (difficult) decisions 
and being able to take responsibility for this. The 
ability to think in solutions and think strategically.

Multidisciplinary thinking/working To have a broader view than your own discipline and 
to be able to approach matters from different 
perspectives and to be able to collaborate with others 
from different backgrounds or disciplines. Combining 
scientific knowledge with practice. Switch between 
science/practice

Personal development Developments on a personal level, psychological 
changes, especially the development of soft skills, 
such as self-reflection, personal growth, being able to 
work independently, planning, becoming more 
assertive.

Hands-on experience Experience in practice and/or practical experience 
during the internship. Being able to work application- 
oriented. Having (international) experience and being 
able to deal with different cultures. Using or applying 
skills (in practice).

No skills Alumni indicates that he or she has not acquired any 
skills during the study.
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Appendix C: Pre-test Procedure
Pre-testers were 30 bachelor students following the second year bachelor’s course “Questionnaire 
and interview design” of the study “Communication and Information sciences” (from now on CIS) 
at the University of Groningen. Every CIS-student was instructed to carry out and analyse cognitive 
interviews based on a first draft of the questionnaire. The CIS-students received interviewer 
training and relevant literature (e.g., Beatty & Willis, 2007; Collins, 2003) to prepare them for 
carrying out the cognitive interviews.

The CIS-students practiced with two methods of cognitive interviewing. First, the think-aloud 
method, which implies that participants are asked to evaluate a questionnaire by verbalizing all 
their thoughts during the entire process of filling out the questionnaire (Haak Van den et al., 2006). 
Participants are asked in advance to focus on—for instance—comprehension of the question and 
retrieval of the information. Second, CIS-students practiced the probing method. Probes are 
questions aimed at retrieving how participants came to their answers. These questions can be 
asked during filling out the questionnaire, or after completion of the questionnaire (e.g., “What 
does the term ‘academic skills’ mean to you?”). Probes are often predetermined and included in an 
interview protocol, but can also be spontaneously devised based on the verbal or non-verbal 
behaviour of the participant. CIS-students were obligated to employ the think-aloud method, but 
were free in their choice to include the probing method.

Participants were 29—at the time of the interview—SBP students, 14—at the time of the inter-
view—master’s students of an unrelated master program and 35 master’s alumni (from different 
backgrounds). All participants were between their early twenties and late thirties and around 
seven out of ten participants were female and three out of ten were male. All CIS-students had 
to analyse three interviews. In total, 78 cognitive interviews were conducted, on which 90 analyses 
were carried out (i.e., some students analysed (recordings of) cognitive interviews that were 
conducted and also analysed by other students, thereby doubling some cases). One cognitive 
interview was never analysed more than twice.

The choice to carry out cognitive interviews with members of similar populations (e.g., other 
master’s students and master’s alumni) and not with actual members of the population of the final 
study (SBP alumni) was a conscious choice, based on the fact that the SBP population is relatively 
small, and the whole population is targeted in the actual study (i.e., no sample of the population 
was drawn).

Participants of the cognitive interviews were informed about the purpose of the study, and 
instructed and able to practise to think-aloud during filling in the questionnaire. Before the actual 
study started, all participants had to give explicit consent by filling out a consent form. After about 
30 interviews data saturation took place. Still, all input from the pre-test assignment of the CIS- 
students was used by the (second and third) author of this paper to refine and optimize the 
questionnaire.

This optimized questionnaire was cognitively tested again by the (second) author of this paper and 
a student-assistant in a cumulative way: after each cognitive interview the questionnaire was adjusted 
based on the findings of the prior interviews). In this way, the adjustments that were made could be 
tested in the next cognitive interview to make sure the adjustments did not result in new cognitive 
problems or unclarities. The sequence of cognitive interviewing and adjusting the questionnaire was 
carried out until no cognitive problems or unclarities were found during the cognitive interview. After 
six of these cumulative cognitive interviews no new cognitive problems arose, and as such, the final 
questionnaire was constructed together with the other authors of this paper.
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