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ABSTRACT
Most existing studies on excellence programmes focus primarily on
the characteristics of students and/or programmes. However, little
is known about the effects of participation in excellence
programmes on cognitive and non-cognitive outcome measures.
This study uses longitudinal data on over 1,000 students from
five higher education institutions in the Netherlands to examine
the added value of the excellence programmes relative to the
regular education programmes. This study contributes to the
current literature on the effects of participation in excellence
programmes in three ways: the use of a representative control
group; investigating multiple cognitive and non-cognitive
outcome measures; and longitudinal assessments over a period
of two years with pre- and post-test measurements (i.e. at the
start and the end of the excellence programme). Our findings
suggest that students who participated in excellence
programmes have developed positively on both cognitive and
non-cognitive skills, but that their development was not
substantially different compared to students who did not
participate in excellence programmes. The results underline that
the students who participated in excellence programmes already
performed better on most cognitive and non-cognitive skill
measures at the start of the programme compared to students
who did not participate in excellence programmes.
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Introduction

Over the past twenty years, excellence programmes have been established and
implemented at almost all higher education institutions in the Netherlands. Through
the so-called Sirius subsidy in 2008, the Dutch government invested €61 million euros
to further expand and stimulate excellence programmes in various institutions. In
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general, excellence programmes in the Netherlands are set up to complement the regular
education programmes (Kool et al. 2017). Although traditionally higher education in the
Netherlands is geared towards promoting inclusivity and equality, in the last two decades
additional curricula and programmes were developed for excellent students who are
eager to pursue opportunities to further broaden and deepen their learning beyond
their regular education programmes (Wolfensberger, van Eijl, and Pilot 2004).

Nevertheless, although the number and popularity of excellence programmes have
grown substantially, little is known about the potential benefits of excellence programmes
for students in the Netherlands. First, despite research on the effects of excellence pro-
grammes has expanded significantly in recent years (Dai, Swanson, and Cheng 2011),
the majority of the academic literature in this field stems from the United States
where excellence education (e.g. Gifted and Talented Programs) has a much longer
history (see e.g. Davis and Rimm 1989). Moreover, the scope and content of excellence
education in the United States (and of higher education more generally) is not directly
comparable to the Netherlands, which makes it difficult to generalise the results from
earlier research on the United States to excellence programmes in the Netherlands.
Second, it is a challenging task to assess the effects of participation in excellence edu-
cation. Most previous studies did not follow the students in a longitudinal manner
and focused mostly on grades as indicators of cognitive development, ignoring non-cog-
nitive skills and other measures of cognitive development (Allen et al. 2015; Scager et al.
2012). Moreover, the students who participate in excellence programmes are usually a
selective group, because most excellence programmes in the Netherlands aim to only
admit excellent students with above-average grades and high motivation for participation
(see also the other paper by Jacobs et al. (forthcoming) in this special issue). This eligi-
bility requirement makes it difficult to find a suitable control group of students in regular
programmes, which is essential to assess the added value of participation in excellence
programmes. In one of the few articles examining the effects of excellence programmes
in the Netherlands, Kool et al. (2017) include measures of motivation, creativity, and
ability to assess students’ development. This study revealed that students’ development
halfway through the excellence programme does not differ compared to students in
regular programmes. Although this study contributed significantly to the literature by
including both cognitive and non-cognitive outcome measures and by following students
longitudinally, the number of respondents included was relatively limited (N = 94) and
covered only one higher education institution in the Netherlands.

This paper aims to examine the effects of participation in excellence programmes on
various cognitive and non-cognitive skills among higher education students in the Neth-
erlands. To this end, we collected longitudinal data on 1,049 students from five higher
education institutions in the Netherlands over the period 2016–2019. The current
study contributes to existing knowledge and addresses the limitations of previous
studies in three ways. First, this study includes measures of several cognitive and non-
cognitive skills to assess students’ development during their participation in the excel-
lence programmes. After all, excellence programmes do not only aim to develop cogni-
tive skills, but also a range of non-cognitive skills (Hernández-Torrano and Saranli 2015).
Therefore, alongside measures of academic performance, this study includes measures of
creativity, critical thinking, leadership, and political engagement, all of which have been
identified in previous research as being central to the core objectives of excellence
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education (Renzulli 2002). Second, this study assesses students’ development using a
longitudinal approach in which students completed questionnaires and tests both at
the start and at the end of the excellence programmes. Thirdly, in our control group
of students who did not participate in excellence programmes, in one of our robustness
checks we are able to distinguish between students in the regular programmes who were
not eligible for participation in excellence programmes, and students in the regular pro-
grammes who were eligible for participation in excellence programmes but for various
reasons did not participate in these programmes. These students are eligible to partici-
pate in the excellence programmes, and are therefore relatively similar to students
who do participate in excellence programmes. The current study aims to answer the fol-
lowing research question: What are the effects of participation in excellence programmes
on cognitive and non-cognitive skills among higher education students in the Netherlands?

Development of cognitive and non-cognitive skills in excellence
programmes: theoretical explanations and mechanisms

In this section, we describe how participation in excellence programmes could potentially
be beneficial for students’ cognitive and non-cognitive development in higher education.
To this end, it is important to understand the main visions and aims underlying the
excellence programmes in the Netherlands. Excellence education in the Netherlands
was shaped by combining three different visions on excellence (Allen et al. 2015). The
first is ‘talent development’: each excellence programme offers education in which all stu-
dents can perform optimally, regardless of how talented they are. The second vision on
excellence is ‘excellent education for excellent students’, with the main focus on educat-
ing students who have proven to be more talented and motivated compared to other stu-
dents. This implies that (at least to some extent) excellence programmes would need to be
tailored to optimise the further development of this specific group of excellent students.
The third vision is ‘excellence as innovation’, where motivated students are given the
freedom to follow education outside of the regular curriculum. This allows the students
to broaden their knowledge which in turn allows institutions to experiment with new
ways of teaching and new visions on learning.

In line with Bhatt’s (2009) definition of excellence education, excellence programmes
can be organised and structured in a variety of ways, and the intended learning outcomes
differ considerably between institutions, and even between excellence programmes within
the same institution. After all, although most excellence programmes aim to combine and
balance all three visions on excellence, there is an obvious tension between the three
visions when it comes to their practical implications for the organisation of the excellence
programmes, and programmes vary in which vision is emphasisedmost strongly. Regard-
less of how diverse excellence programmesmay be, excellence programmes in the Nether-
lands do share a number of common elements. They are all designed to accommodate and
encourage students who indicate that they would like to broaden and deepen their learn-
ing beyond their regular programmes. Generally, the extra tuition that is offered in excel-
lence programmes differs in various ways from regular teaching programmes. Another
common feature of excellence programmes is that achieving high grades is usually not
among the key objectives, and the focus is rather on broad skill development (Hernán-
dez-Torrano and Saranli 2015). In this light, it is surprising that the literature on the
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effects of participation in excellence programmes has largely focused on obtained grades,
whereas other skills that excellence programmes emphasise (such as critical thinking and
creativity; see e.g. Renzulli 2002) are often ignored.

Additionally, in its strategic agenda for higher education, the Dutch Ministry of Edu-
cation, Culture and Science (2011) included a specific section on excellence programmes
in which it indicated that the Ministry sees excellence programmes as a means of prepar-
ing students to become ‘potential leaders’. Scientific literature on the topic also under-
lines that the development of leadership skills is often covered in excellence
programmes. For example, Subotnik, Olszewisku-Kubulius and Worrel (2011) argue
that excellence programmes are ideally suited to train future innovators, creative thin-
kers, and young leaders. As such, excellence programmes aim to assist students in devel-
oping essential skills for the twenty-first century (Heijltjes 2014), and to train students to
become successful professionals (Scager et al. 2012). Research by Kautz et al. (2014)
shows that all the above-mentioned skills are important indicators for later labour
market competencies. They emphasise that practicing these skills at a young age has posi-
tive consequences for students’ results in higher education, but also for their success in
the labour market and in society more generally.

Given that the development of a broad range of skills is central to the aims of excel-
lence programmes, it is important to consider how excellence programmes effectively
promote and enhance the development of these skills. The main theoretical explanation
for the additional development that students experience through their participation in
excellence programmes is provided by human capital theory (Becker 1962). This
theory argues that the development of human capital is based on repeated practice of
skills. In other words, the more time spent on a particular skill, the more proficient a
person becomes in this skill. Training and education play an important role in the devel-
opment of cognitive and non-cognitive skills Becker 1962), and these skills constitute
important sources of human capital in the further trajectories and future success of stu-
dents on the labour market.

Hernández-Torrano and Saranli (2015) have applied this theory specifically to excel-
lence programmes and argue that these programmes focus on the development of human
and social capital. In order to do so, excellence programmes have a dual purpose: they
aim to help students in developing to the best of their ability, and they aim to train
future leaders who will be able to address the current complex problems in society.
Human capital, and investing in human capital, ensures that students invest in their
own future through education. On the one hand, excellence programmes offer students
more teaching time, which is used to further develop skills that are already covered in the
regular education programmes, but on the other hand they also provide additional
courses and training to develop skills that are not or less explicitly offered in the
regular programmes. Taken together, this gives students in excellence programmes
additional opportunities to develop skills during their educational career which they
can apply in their transition to the labour market. This mechanism could explain how
students in excellence programmes could benefit from this additional investment in edu-
cation, depending on the extent to which excellence programmes use effective strategies
to develop and promote human capital, such as promoting a wide variety of skills (Kautz
et al. 2014). Also, student development in excellence programmes partly depends on stu-
dents’ personal characteristics (Gagné 2000), such as motivation, personality traits, and

EUROPEAN JOURNAL OF HIGHER EDUCATION 47



perseverance. When a student has these qualities, the development process during the
excellence programmes can be accelerated.

In sum, this leads to the expectation that higher education students who participated
in excellence programmes experienced a stronger development in cognitive and non-
cognitive skills than students who did not participate in excellence programmes. This
general hypothesis will be tested for five skills (cognitive and non-cognitive): critical
thinking, creativity, leadership, political engagement, and obtained grades.

Data and methods

Data collection

We collected data frombachelor students in fiveDutch higher education institutions: three
research universities (i.e. Maastricht University, Twente University, and Radboud Univer-
sityNijmegen), and twouniversities of applied sciences (HANUniversity of Applied Sciences
and Hanze University of Applied Sciences). At each institution, students from one or two
disciplines were selected. In most cases, the excellence programmes in these institutions
span two years, from the second year of the bachelor’s degree programme until the end
of the programme (bachelor programmes in the Netherlands have a duration of three
years). At each of these institutions, a questionnaire was circulated among bachelor’s
degree students in excellence programmes who had just started their excellence pro-
gramme, and among all students in the same cohort who only took part in the regular edu-
cation programme. A follow-up questionnaire was sent to the students who completed the
questionnaire almost two years later, shortly before the end of the excellence programmes.
In order to enhance the sample size, this was done for two separate student cohorts at each
institution, the first starting in September 2016, and the second in September 2017. For
most institutions, this means that the first measurement (t0) took place at the start of stu-
dents’ second bachelor year, and the second measurement (t1) was taken at the end of the
third bachelor year. All questionnaires were available inDutch andEnglish. There are some
slight variations between institutions in the exact timing of the data collection, the duration
of the excellence programmes, the incentives the students received for taking part in the
study, and the mode of data collection. A full overview of these details can be found in
the Online Supplementary Materials (Supplementary Table 1).

The total number of students in excellence programmes and in regular programmes in
the sample per cohort and per measurement moment is shown in Table 1. In total, 588

Table 1. Total number of respondents per measurement moment for cohort 1 and cohort 2.
t0 measurement

Students in regular programmes Students in excellence programmes Total

Cohort 1 352 219 571
Cohort 2 236 242 478
Total 588 461 1,049

t1 measurement

Students in regular programmes Students in excellence programmes Total

Cohort 1 199 103 302
Cohort 2 150 107 257
Total 349 210 559
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students filled in the questionnaire at t0 in the first cohort, and in the second cohort 461
students participated in this measurement; in the t1 measurement, this was reduced to
302 students in the first cohort and 257 students in the second cohort. This resulted in
a total sample of N = 1,049 students and a longitudinal sample of N = 559 students,
meaning that 53.3% of the respondents in the t0 measurement were retained for the t1
measurement. In the Results section we examine to what extent this sample attrition
may have influenced our main conclusions. In this section we also discuss the findings
from additional models in which we distinguished between eligible and non-eligible stu-
dents in regular programmes, based on a questionnaire item in which students were
asked to indicate whether they were eligible for participation in excellence programmes
(e.g. by having sufficiently high grades in the first year of their bachelor’s to meet the
admission criteria). In our main analyses, however, we do not distinguish between eli-
gible and non-eligible students in regular programmes, since the former group is rela-
tively small in our sample (for cohort 1, at t1 n = 57; for cohort 2, at t1 n = 49).

Measures

This study uses a wide range of cognitive and non-cognitive outcome variables to best
capture the broad variety of skills that students may develop during their participation
in excellence programmes.1 More specifically, the dependent variables used in this
study are critical thinking skills, creativity skills, leadership skills, political engagement,
and obtained grades.

Critical thinking skills are measured using two separate approaches: the objective
Watson-Glaser test (Watson and Glaser 2010), and a subjective assessment of critical
thinking based on learning strategies (Pintrich et al. 1991). The Watson-Glaser test
uses 40 statements to test argumentation, assumptions, deductions, inferences and
interpretations of texts. Based on the outcomes of the Watson-Glaser test,2 percentile
scores were calculated (separately for the t0 and t1 measurements) to represent critical
thinking skills on a continuous scale. An additional analysis in which we used standar-
dised test scores rather than percentile scores yielded similar results. The subjective
measurement of critical thinking consists of a scale with a reliability of α = 0.71, based
on the average score on five Likert scale statements on learning strategies (see Pintrich
et al. 1991). Surprisingly, there is no significant correlation between the objective
Watson-Glaser test and the subjective measurement of critical thinking (r = 0.021).
This may be due to the fact that they measure partly different dimensions, but it may
also reflect biases in one or the other measure. In general, subjective measures are
more prone to reporting bias and therefore correlate more strongly with other subjective
measures such as satisfaction. Although the subjective measures may have a lower pre-
dictive validity for objective outcomes, they are still ‘real’ in the sense that they
measure how people feel about this. We will therefore take a pragmatic approach and
consider both measures for the analyses.

In order to measure creativity, we also used two separate approaches: the Alternate
Uses Test (AUT; Guilford 1967) and a self-reported measure of creativity (Carson, Peter-
son, and Higgins 2005). The Alternate Uses Test assesses how many alternate uses of
common household objects can be listed in thirty seconds. The items used in this ques-
tionnaire are a shoe, a button, keys, a wooden pencil, an automobile tire, and eyeglasses.
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Based on the AUT test, three different indicators of creativity were derived: fluency (the
total number of acceptable answers given), flexibility (the total number of categories in
which acceptable answers were given), and perseverance (the number of acceptable
answers per number of categories). Given that the main results were similar across all
three indicators of creativity, we only present results for the flexibility measure of crea-
tivity in the remainder of this paper. The self-reported measure of creativity stems from
the Creative Achievement Questionnaire and assesses how creative a person is within ten
different dimensions, such as math, writing, art, and problem solving (see Carson, Peter-
son, and Higgins 2005). The measure represents creativity on a continuous scale, and
scale reliability is found to be acceptable (α = 0.70). As with the measures of critical think-
ing, the AUT and the self-reported creativity measure are not significantly correlated (r =
0.009), which again underlines that objective and subjective measures of the same
concept may measure different things. Again we will take a pragmatic view and
include both measures in the analyses.

The leadership skills of students are measured on a scale (α = 0.72), calculated as the
average of seven statements derived from Seligman, Park and Peterson (2004), in which
students were asked to self-assess their leadership abilities on seven-point scales. Political
engagement is measured by the number of politically and societally relevant activities (e.g.
voting and attending protests) the student has undertaken in the last year. Finally, to
measure the obtained grades of the students, we focus on self-reported average grades
for the first, second and third year of the bachelor programme separately.

To measure the effect of participation in excellent programmes, two independent vari-
ables are of central importance. First, the growth indicator indicates the difference
between the t0 and t1 measurement of the dependent variables. Second, we distinguish
students who participated in excellence programmes and students who only participated
in regular programmes. In our main analyses, this latter group also includes students who
were eligible to participate in excellence programmes, but who for various reasons did
not take part. We can compare the growth of the two student groups between t0 and
t1 on the outcome variables by including an interaction term between the growth indi-
cator and the variable for participation in excellence programmes.

Additionally, we control for various personal and social background characteristics of
the students, in order to take into account pre-existing differences between students in
excellence programmes and students in regular programmes before the start of the excel-
lence programmes. These characteristics are included in our models at t0 only; although
several personal characteristics were also measured at t1, additional analyses have shown
that there is indeed no or very little change in these characteristics between t0 and t1. First,
the motivation of the students is an important factor in the decision to apply for partici-
pation in excellence programmes, and also influences students’ chances of being selected
for participation. In the questionnaire, students’ intrinsic and extrinsic motivation were
derived based on four statements each on a seven-point scale from Pintrich et al.
(1991). In our sample, the Cronbach’s alpha is α = 0.59 for the intrinsic motivation
scale and α = 0.72 for extrinsic motivation. Furthermore, we used the Grit scale to
measure perseverance of effort and the scale for consistency of interest (Duckworth
et al. 2007). Both concepts are measured by calculating the average score on six statements
on a 5-point Likert scale. The reliability of the two combined scales is acceptable for both
concepts, with α = 0.77 for consistency of interest and α = 0.62 for perseverance of effort.

50 M. JACOBS ET AL.



Second, we included personality traits of the students. In the t0 questionnaire the stu-
dents considered 15 statements related to the Big Five personality traits: neuroticism,
extraversion, agreeableness, conscientiousness, and openness (Goldberg 1993). Each per-
sonality trait was captured using three statements on a seven-point scale. For the current
sample, the reliability of the subscales is α = 0.72 for neuroticism; α = 0.75 for extraver-
sion; α = 0.67 for openness; α = 0.50 for agreeableness and α = 0.42 for conscientiousness.
Furthermore, the students indicated their self-efficacy (Midgley et al. 2000) on a seven-
point scale (α = 0.77). Finally, we include a single-item measure of students’ risk prefer-
ences (Dohmen et al. 2011) on a ten-point scale.

Third, we take into account several background characteristics of the students and their
parents. We control for the personal and parental migration background of the students
by distinguishing between students with at least one parent born in the Netherlands
versus students whose parents were born in other countries of origin. Additionally, we
asked students which language was spoken at home, and we distinguish between
Dutch and other languages in the analyses. The highest educational attainment of
parents is determined based on the highest level attained between the father and the
mother (maximum of both attained levels), and is categorised in four groups: primary
education (basisonderwijs) and vocational track in secondary education (vmbo); aca-
demic tracks in secondary education (havo and vwo) and upper secondary vocational
education (mbo); university of applied sciences (hbo); and research university (wo).
For students whose parents did not complete their highest level of education in the Neth-
erlands, educational levels were harmonised to the corresponding levels in the Dutch
educational system. Finally, students were asked to provide information about their par-
ental household income, by indicating whether this was below the modal income,
approximately the modal income, or above the modal income.

Analytical model

In order to assess students’ development during their participation in excellence pro-
grammes and/or the regular programmes, we use multilevel repeated measures models
where the t0 and t1 measurements are nested within students (see e.g. Snijders and
Bosker 2011). With these models, we can measure students’ development over time
while taking into account that the measurements at t0 and t1 are strongly correlated
within students. Another advantage of these models is that we can also include infor-
mation on respondents who only completed the t0 measurement, in order to further
enhance the robustness of the estimates at t0. An additional analysis in which we only
included the longitudinal sample of respondents who completed both the t0 and t1
measurements did not lead to different conclusions.

The repeated measures model can be seen as a growth model over time t. This
timing variable measures the growth between t0 and t1 in the cognitive and non-cog-
nitive outcome variables. Additionally, we include an interaction effect (time * partici-
pation in excellence programmes versus regular programmes (0 = no versus 1= yes)),
which enables us to examine whether students in excellence programmes experience
a stronger development of skills compared to students in regular programmes. Fur-
thermore, we include the personal and social background characteristics as control
variables, and we take into account differences between the institutions in our
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sample by including fixed effect dummies for each institution. Finally, we include a
dummy variable to control for differences between the two cohorts. In this paper,
we only present results for each of the outcome variables based on the full models,
in which all independent and control variables were included simultaneously.
Results of models in which groups of variables were added to the analysis one by
one can be found in the Online Supplementary Materials (Supplementary Tables 5–
11). These models did not lead to different conclusions.

Results

In this section, we present the results of our analyses on the effects of participation in
excellence programmes for each of the seven cognitive and non-cognitive outcome
variables. For each outcome variable, the development between t0 and t1 is presented
visually in figures, with two separate lines indicating the development trajectories of
students in excellence programmes and students in regular programmes. In each
figure, the orange line represents students who follow the regular programme, and
the blue line represents students in excellence programmes. Additionally, the full
regression results of the multilevel repeated measure models for all outcome variables
are presented in Table 2.

Critical thinking

Critical thinking is measured using two different outcome variables: the percentile score
on the Watson-Glaser test (results presented in Figure 1), and the self-reported scale
score (Figure 2).

Figure 1. Growth in Watson-Glaser test score (percentile) between t0 and t1.
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Table 2. Results of multilevel repeated measures models for all outcome measures, including all independent and control variables.
WG percentile

score
Self-reported critical

thinking
AUT

flexibility
Self-reported
creativity Leadership

Political
engagement

Average
grades

Independent variables
Students in excellence programmes (ref.=regular
programmes)

6.780*** 0.071* 0.432 −0.079*** −0.039 −0.006 0.632***

t1 measurement (ref.=t0 measurement) 15.108*** 0.101*** 0.180 0.003 0.086*** 0.028** 0.107*
Students in excellence programmes * t1
measurement

−1.794 0.006 −0.023 0.033 −0.014 −0.002 −0.194**

Control variables
Cohort 2018/2019 (ref.= cohort 2017/2018) −2.081 −0.006 −3.479*** 0.020 0.015 0.034* −0.049
Migration background (ref.=other)
At least one parent born in the Netherlands 10.123*** 0.006 0.958* −0.133*** −0.053 −0.049 0.019
Language spoken at home (ref.=other)
Dutch language 18.534*** −0.111 0.618 0.090* 0.031 −0.035 −0.193
Highest educational attainment of parents (ref.=research university education)
Primary or pre-vocational secondary −6.313* −0.132 −2.454*** −0.106* 0.109 0.010 −0.071
Upper secondary −1.539 −0.006 −0.615 0.004 0.030 0.007 −0.034
University of applied sciences −1.940 −0.038 −0.426 −0.039 −0.029 0.010 −0.101
Parental household income (ref.= modal income)
Below modal income −0.116 0.149** −0.109 −0.012 −0.104** 0.026 −0.007
Above modal income 3.792** 0.072* −0.019 0.003 0.013 0.016 0.057
Motivation of the student
Intrinsic motivation 2.174 0.423*** 0.417 0.019 0.032 0.000 −0.013
Extrinsic motivation −0.296 −0.028 −0.129 −0.028 0.014 −0.012 0.071
Grit: consistency of interest −3.292*** −0.049* −0.582*** −0.026 0.035 −0.010 0.001
Grit: perseverance of effort −4.500*** 0.049 0.024 0.095*** 0.061* 0.028 −0.009
Personality traits of the student
Neuroticism −2.964*** −0.025 −0.227 0.027 −0.016 0.007 0.018
Extraversion −2.632*** −0.038* 0.239 0.060*** 0.184*** 0.021* 0.052
Openness −0.932 0.216*** 0.420** 0.265*** 0.052*** 0.040*** −0.053
Agreeableness −1.402 −0.053** −0.318 −0.004 0.129*** −0.014 0.037
Conscientiousness −1.790 −0.020 −0.161 0.047* 0.068** −0.004 0.157**
Self-efficacy 8.917*** 0.232*** 0.568 0.120*** 0.264*** 0.023 0.132
Risk preferences −1.178*** 0.020** −0.109 0.027*** 0.007 0.005 −0.025
Institution fixed effects Yes Yes Yes Yes Yes Yes Yes
Constant 53.693*** 0.675*** 13.987*** 1.054*** 0.768*** 0.063 6.055***
var(Constant individual) 213.627*** 0.119*** 5.573*** 0.081*** 0.095*** 0.043*** 0.314***
var(Residual) 343.467*** 0.186*** 14.289*** 0.081*** 0.105*** 0.024*** 0.171***
N (t0) 853 896 892 896 896 718 421
N (t1) 438 438 447 437 438 437 206

Note: *p<0.1, **p<0.05, ***p<0.01. Coefficients shown are unstandardised B estimates. For average grades, t0 refers to the end of year 1, and t1 refers to the end of year 3.
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For the percentile score on the Watson-Glaser test, we see that both students in regular
programmes and students in excellence programmes experience a significant growth in
their critical thinking skills. As expected, the students in the excellence programmes
started off at a slightly higher level, but there is no significant difference in the strength
of development between the two groups. Figure 2 shows a similar finding for the subjec-
tive measure of critical thinking: again, both students in regular programmes and students
in excellence programmes experience growth in critically evaluating and assessing learn-
ing strategies, without there being a significant difference between the two groups. For
both groups, the growth in self-reported critical thinking skills appears to be much
more modest compared to the results for the Watson-Glaser test score.

Creativity

Creativity was also measured using two different outcome variables, presented in Figure 3
(the AUT flexibility score) and Figure 4 (the subjective creativity score).

The results presented in Figure 3 show that both students in regular programmes and
students in excellence programmes experienced barely any growth in creativity between
the t0 and t1 measurements: at the time of the t1 measurement, the number of categories
that they could give acceptable answers in was not significantly greater than at the time of
the t1 measurement. Additionally, there is no significant difference in the strength of
development between the two groups. Moreover, both at the start and at the end of
the programme both groups do not significantly differ. Figure 4 shows that for the
self-reported creativity the two groups did start off at different levels, but contrary to
what might have been expected, the students in the regular programmes reported a

Figure 2. Growth in self-reported critical thinking skills between t0 and t1.
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higher level of creativity. Moreover, Figure 4 suggests that the growth in creativity that we
observed for the objective measure is mirrored in students’ own assessments of their
creativity: for both groups of students, self-reported creativity scores have barely
changed between t0 and t1.

Figure 3. Growth in AUT flexibility score between t0 and t1.

Figure 4. Growth in self-reported creativity score between t0 and t1.

EUROPEAN JOURNAL OF HIGHER EDUCATION 55



Leadership

Figure 5 shows the results on the development of students’ leadership skills between the t0 and
t1measurements.We see that both students in regular programmes and students in excellence
programmes experienced some growth in their leadership skills, but in substantive terms this
growth remains fairly limited (around 0.1 points on the scale) andwe do not find a significant
difference in the strength of development between the two groups.Moreover, both at the start
and at the end of the programme both groups do not significantly differ.

Political engagement

Results relating to political engagement are presented in Figure 6. In the t0 measurement
students in regular programmes and students in excellence programmes scored nearly
the same, and for both groups we see only a very modest increase in political engagement
in the t1 measurement. Moreover, once again the development trajectories of both groups
were not significantly different.

Obtained grades

The development of obtained grades as measured by average grades for years 1, 2 and 3 is
presented in Figure 7. The results show that students in excellence programmes had sig-
nificantly higher obtained grades in the first year compared to students in regular pro-
grammes. This is not surprising, since admission into excellence programmes is often
dependent on obtained grades in the first year, and some students may actively work
towards meeting the admission criteria for excellence programmes. When we look at

Figure 5. Growth in leadership skills between t0 and t1.
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the development of obtained grades across the three years, we see that students in regular
programmes experience a small and non-significant improvement in their average
grades. For students in excellence programmes, however, we find a minor but also
non-significant decline in their average grade during the course of the programme.
Nonetheless, in the second and third year, students in excellence programmes continue
to obtain significantly higher average grades than students in regular programmes. For
one institution (Maastricht University), we were able to confirm whether using objective
student administration data on average grades would lead to different findings than self-
reported average grades; our results revealed that this was not the case.

Robustness checks

We performed several robustness checks to assess the robustness of our findings (results
are available from the authors upon request). First, we distinguished between students
who were eligible to take part in excellence programmes but did not start for various
reasons, and the other students who did not take part in excellence programmes. The
results indicate that in terms of their cognitive and non-cognitive skills, these students
perform more or less in between regular students and students in excellence pro-
grammes. Their development between t0 and t1 is similar to that of these two other
groups. Excluding this group from the analysis, or comparing the development of stu-
dents in excellence programmes to the development of only this specific control group
of eligible students, did not lead to different conclusions.

Second, we conducted separate analyses for students in universities of applied sciences
and students at research universities. The main conclusions about the effects of

Figure 6. Growth in political engagement between t0 and t1.
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participation in excellence programmes are similar for both types of institutions. Third,
we included additional interaction effects with background characteristics (i.e. migration
background, parental educational attainment, and parental household income) to test
whether certain groups of students experienced different effects of participation in excel-
lence programmes. These additional analyses suggest that there are no differential effects
of participation in excellence programmes based on these background characteristics.
However, it should be kept in mind that our sample is too small to fully capture the
potential heterogeneity of the effects of participation in excellence programmes, and
that we therefore need to be careful in drawing conclusions about differences between
social groups based on these results.

Finally, in order to assess the impact of the sample attrition on our main findings, we
examined to what extent the students who only took part in the t0 measurement appeared
to be a selective group. We did this by comparing the scores on the outcome variables and
the personal and social background characteristics between this group of students and
the students who participated in both the t0 and t1 measurements. We found that the
two groups of students did not differ significantly, with one exception: students who
only took part in the t0 measurement had significantly lower scores on the AUT creativity
test. A possible explanation for this could be that students who did not perform well in
the AUT in the t0 measurement were reluctant to complete the AUT again, and therefore
decided not to take part in the t1 measurement. For our results, this implies that the lack
of change in the AUT scores between t0 and t1 may possibly be explained partly by sample
attrition. For the other outcome variables, however, our results suggest that it is unlikely
that attrition has influenced our main conclusions.

Conclusions and discussion

This study focused on the effects of participation in excellence programmes on multiple
cognitive and non-cognitive outcomes. We used repeated measures models that exam-
ined whether students in excellence programmes experienced a stronger development
of cognitive and non-cognitive skills than students in regular programmes during the
second and third years of their bachelor’s degree. In doing so, our models took into
account differences in skills at the start of the programme between regular students
and students in excellence programmes, as well as multiple personal and social back-
ground characteristics of the students.

The most important conclusion from the results is that students in excellence pro-
grammes have developed positively on almost all cognitive and non-cognitive outcome
measures. However, students in regular programmes experienced a similar positive
growth, and there is no significant difference in this positive development between the
two groups. Additionally, there is no indication that students in excellence programmes
experience any negative side effects from following an excellence programme. Participat-
ing in these programmes does not seem to negatively affect grades: students in excellence
programmes receive higher grades than students in regular programmes along the entire
course of the regular bachelor programme. In general, students in excellence pro-
grammes score higher on the outcome measurements presented in this study than stu-
dents in regular programmes. This difference was already present at the start of the
excellence programmes, and it hardly changed during the course of the programmes.
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Adding a further distinction within our control group between students in regular pro-
grammes who were not eligible for participation in excellence programmes, and students
in regular programmes who were eligible but for various reasons did not participate, did
not lead to different results.

In this study, we have used a broader range of indicators of cognitive and non-cogni-
tive skills than most previous studies on the effects of excellence programmes. It is impor-
tant to highlight that our conclusions are similar for both cognitive and non-cognitive
skills. This means that generally the effects of participation in excellence programmes
do not depend on the exact outcome measure chosen. Moreover, this indicates that
our main conclusions are robust to different selections and specifications of the
outcome measures.

This study has also experienced several limitations worth mentioning. First, as shown
in the Data and methods section, between the first and second measurement we lost
almost half of the sample due to attrition. Unfortunately, we were not able to establish
to what extent this was due to students dropping out of their bachelor’s programme,
and to what extent this was rather caused by non-response on the second measurement.
However, as discussed in the Results section, an analysis on which students only took part
in the first measurement showed that all in all the group of students that did not partici-
pate in the second measurement did not differ greatly from the students who remained in
the sample. This means that it is unlikely that the main conclusions of this study are
affected by the sample attrition. Second, it would have been preferable to use student
administration data from each of the five higher education institutions in this study,
such as data relating to obtained grades in the bachelor’s programme, rather than

Figure 7. Growth in average grades between years 1, 2 and 3.
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having to rely mostly on self-reported average grades. However, the introduction of the
GDPR law limited the opportunities to retrieve this information: only one institution
granted permission to use the relevant student administration data. It is reassuring
that for this institution the administration data did not lead to different conclusions com-
pared to the self-reported average grades. Third, in theory it would have been interesting
to use a regression discontinuity design to examine the added value of participation in
excellence programmes. By focusing only on students who were eligible for participation
in excellence programmes, and thereby directly comparing the development of students
who achieved almost the same grades in the first year of their bachelor’s programme, the
possible role of selection effects could have been examined even more closely. However,
in the context of excellence programmes in the Netherlands, this design proved to be pro-
blematic. For several excellence programmes, in practice there is no ‘hard’ grade require-
ment for admission (see also the other article by Jacobs et al. (forthcoming) in this special
issue), which makes it difficult to have a clear distinction between eligible and non-eli-
gible students, which is essential to apply a regression discontinuity design. Additionally,
excellence programmes that do maintain strict selection criteria vary in their exact
admission requirements, which makes it difficult to perform a pooled analysis on all
institutions, and the sample size is insufficient to conduct separate regression discontinu-
ity analyses for each institution. However, since the models in which we distinguished
between students who were eligible for participation in excellence programmes and stu-
dents who were not eligible showed that all groups of students experienced similar tra-
jectories of development, it is unlikely that applying a regression discontinuity design
would have changed our main conclusions.

Although this study adds to existing knowledge about the effects of participation in
excellence programmes, several interesting questions remain for future research on
this topic. Most importantly, we did not incorporate the students’ perspectives on excel-
lence programmes. For example, how do students expect to benefit from excellence pro-
grammes, and what do they see as the main added value of participation? The importance
of these questions is underlined by the fact that our results suggest that motivation (both
intrinsic and extrinsic) plays an important role in the development of skills. Related to
this, it would be interesting to more closely examine students who dropped out of excel-
lence programmes and their reasons for dropping out, and to see whether these relate to
the programmes as such, or rather to external factors. The article by Leest and Wolbers
(under review) in this special issue sheds some light on this.

All in all, this study has shown that higher education students in excellence pro-
grammes in the Netherlands experienced a positive development in their cognitive
and non-cognitive skills over the two years that they took part in the programme.
However, because the results also showed that students who did not participate in excel-
lence programmes experienced a similar development, it may be tempting to conclude
that participating in excellence programmes does not have any added value. This
would not do justice to the visions and aims of excellence education in the Netherlands:
many excellence programmes do not have the single goal of improving certain cognitive
and non-cognitive skills of excellent students, but also, for example, of broadening or
deepening knowledge (Allen et al. 2015; Hernández-Torrano and Saranli 2015; Renzulli
2002). Moreover, excellence pathways are ideally suited to provide tailor-made learning
pathways: each student develops in different domains, so development trajectories and
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learning outcomes will also vary from person to person (Bhatt 2009). This is also in line
with the vision of excellence education as talent development: the educational institution
offers education in which all students can perform optimally, regardless of how talented
they are (Allen et al. 2015). In this way, it is possible that the growth that students have
experienced in excellence programmes is still partly due to participating in these pro-
grammes, and to the ‘match’ between specific students and programmes. It therefore
remains an open question whether these students would have experienced a similar
growth if they would have not participated in excellence programmes.

Notes

1. A detailed overview of the exact wording of all the items as included in the questionnaire
(with the exception of the copyrighted Watson-Glaser test and Alternate Uses Test) can
be found in Supplementary Table 2 in the Online Supplementary Materials). Additionally,
descriptive statistics of all variables included in this study are presented in Supplementary
Table 3 (for the t0 measurement) and Supplementary Table 4 (for the t1 measurement).

2. The Watson-Glaser test uses norm groups to anchor the critical thinking scores of the
respondents, and norm groups vary slightly between different language versions of the
test. We used the norm group ‘working adults’ to derive critical thinking scores among stu-
dents who completed the Dutch language version of the test, and norm group ‘bachelor
degree’ for critical thinking scores among students who completed the English language
version, since these norm groups most closely resemble the higher education students in
our sample. The percentile scores therefore also refer to percentiles within the norm groups.
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