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Introduction

The medical profession is attractive to many people. It offers a combination of high-level 
knowledge and skills, helping people, working with other professionals, good financial 
prospects and many other attractive job characteristics. Unsurprisingly, the annual number of 
people applying to medical schools worldwide largely exceeds the number of available seats.1-3 
This difference in supply and demand, combined with quality considerations and the fact that 
a career in medicine requires long and expensive training,4,5 leads to the need for selection at 
the entrance of medical schools. 

When making decisions about who will be allowed to enter medical school and who will 
not, many factors need to be taken into consideration. The first that comes to mind is suitability: 
who has what it takes to become a good medical student and, subsequently, a good medical 
professional? This seemingly simple question, however, leads to more complicated questions, 
such as ‘what is a good doctor?’ or ‘how do you measure if an applicant is suitable for the medical 
profession?’. Many frameworks and profiles have been designed to describe the characteristics 
of a good doctor, of which one of the most widespread is the CanMEDS physician competency 
framework.6 In the CanMEDS framework, the intrinsic roles of Communicator, Collaborator, 
Leader, Health advocate, Scholar, and Professional are described as essential for a good medical 
professional.6 As this framework indicates, medical professionals are expected not only to have 
extensive knowledge of medicine, but also sufficient interpersonal and behavioural qualities. 

The notion that a medical professional needs to possess more qualities than just medical 
expertise has translated to contemporary medical school selection processes. Traditionally, 
applicants were selected for medical school based on the assessment of mainly academic  
(or cognitive) variables, i.e. medical knowledge and/or academic aptitude. Applicants’ suitability 
for medical school used to be evaluated based on previous academic performance, or aptitude 
tests such as the Medical College Admission Test (MCAT),7-9 Biomedical Admission Test 
(BMAT)10 or UK Clinical Aptitude test (UKCAT).11,12 This makes sense, as previous academic 
achievement is the strongest and most consistent predictor of future performance13-16 and 
therefore remains an important evidence-based criterion in most medical school admissions 
processes. In 2005, however, a study was published on disciplinary action against physicians by 
medical boards and its relation with unprofessional behaviour in medical school.17 The results 
showed that disciplinary action was related to medical incompetence in only 6% of the cases that 
were studied. In no less than 74% of the studied cases, disciplinary action against physicians was 
taken because of unprofessional physician behaviour, such as substance abuse, unprofessional 
conduct, or negligence. The study also showed that unprofessional behaviour in physicians 
was strongly related to prior unprofessional behaviour in medical school, warranting sufficient 
attention for professional behaviour in medical training and in medical school selection. 

Today, medical school admissions procedures often incorporate measures of skills in 
the social and behavioural spectrum, such as professionalism, ethical decision-making, 
communication, and collaboration. Though sufficient attention for such personal qualities in 
selection is a positive development, many of the instruments designed to measure such skills 
seem to be based at least partly on ́ gut feeling´.18 For example, the admissions interview, in which 
applicants are interviewed by a selection committee, while showing poor results in predicting 
later performance,15,19 is still widely used in medical school admissions. The same poor results 
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in terms of predictive validity are reported for personal statements,5,16 emotional intelligence,16 
and letters of reference.26,16,20 However, various studies aimed at improving medical school 
admissions processes have been conducted and promising results have been reported. Selection 
instruments such as the Multiple Mini-Interview (MMI)21,22 and Situational Judgement Tests 
(SJT)23-26 were shown to have incremental predictive validity for medical school performance 
and performance as a medical professional over measures of cognitive or academic ability. In 
an MMI, applicants rotate through a series of short interviews with a different evaluator at 
each station, rather than a longer interview with a committee of evaluators. The MMI therefore 
results in a large number of single-assessor evaluations of the same applicant. This process aims 
at minimizing the effects of context-specificity,27 and at arriving at a semi-objective evaluation 
based on multiple subjective ratings.21 In an SJT, applicants judge responses to written or video-
based situations in the professional context, and rate or rank them in order of professionalism or 
appropriateness. A combination of one of these measurements of ‘non-academic’ qualities with 
a measurement of academic qualities seems to optimize selection outcomes. 

Internationally, applicants are generally admitted to medical school based on a selection 
process with a fixed set of selection criteria. In such a setting, selection and admission are 
synonyms. In the Netherlands however, between 1975 and 2001, seats in medical school were 
not allotted through selection, but through a national weighted lottery, in which chances of 
admission increased parallel to pre-university Grade Point Average (GPA).28 After some time, 
the national lottery was criticized because applicants were only allowed to participate up to 
three times. In this system, even applicants who had performed extraordinarily well in pre-
university education could be rejected three times, forcing them to choose a different future 
career. In response to the critique, a system was implemented in which applicants with a pre-
university GPA of 8 or higher (on a scale where 1 is poor and 10 is excellent) had direct access to 
medical school. The minimum pre-university GPA for application to medical school is 5.5, and 
only around 5 percent of all pre-university graduates obtain a pre-university GPA of 8 or higher. 
Around 15 percent of medical school applicants belong to this group of top pre-university 
graduates. Applicants with lower pre-university GPAs enrolled in the weighted lottery. In 2001, 
this system was extended with a third admissions process, called decentralised selection, in which 
participation was voluntary. This new system enabled medical schools to select part of their 
students through a selection process that was designed specifically to select the most suitable 
applicants for the medical degree programme at their institute. Applicants who did not have 
a pre-university GPA of 8 or higher could choose to participate in the decentralised selection 
process, or to wait for the national lottery, which took place after the decentralised selection 
processes. Up to 50% of applicants were admitted to medical school through decentralised 
selection. This percentage slowly increased through the years. Today, all seats in Dutch medical 
schools are allotted through decentralised selection.

The multiple-process admissions system in the Netherlands provided us with a unique 
natural experiment, in which we were able to examine the effects of different admissions 
processes on student performance in a semi-controlled setting. As a result of the different 
admissions processes that were effective simultaneously, we could distinguish between four 
groups of students. Applicants with a pre-university GPA of 8 or higher were placed without 
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further assessment, other applicants were accepted in the decentralised selection process or 
admitted through the national weighted lottery. Students who were rejected in the decentralised 
selection process automatically enrolled in the weighted lottery. Therefore, the lottery-admitted 
group consisted of two groups: selection-rejected students and students who had not participated 
in the selection process. Most research in this thesis therefore concerns student outcomes of 
four admissions groups: direct admissions, selection-accepted admissions, selection-rejected 
lottery-admissions, and lottery-admissions.

The main question this thesis aims to answer is whether a selection-based medical school 
admissions system should be preferred over a lottery-based system. By distinguishing between 
the four groups of students, we could study the effects of admission based on previous academic 
performance or decentralised selection in comparison to an admissions process that is unique in 
the international selection setting: lottery. In most research on selection processes, associations 
between selection scores and later performance can only be calculated for students who were 
accepted, as there are no performance data available for students who were rejected. In our 
research setting, some of the applicants who were rejected in selection were subsequently 
admitted through the lottery, enabling us to study the effects of the selection process without 
this restriction of range. In addition to the studies we conducted on performance, we studied 
associations of the different admissions processes with personality scores, and the effect of 
applicant differences on performance on SJT scenarios in different health care settings.

In Chapter 2, we examined pre-clinical performance of students admitted through the four 
pathways at a single medical school in the Netherlands. In this study, we focused on three 
research questions. First, we wondered whether there were general differences between student 
outcomes in the four admission groups. Second, we wondered whether selection-accepted 
students outperformed selection-rejected students. Third, we assessed whether participation in 
the selection process was related to differences in student outcomes. 

After conducting the first study, we wondered whether the effects we found would be 
generalizable to other Dutch medical schools in the same multi-process admissions system. We 
therefore elaborated on the findings of the first study in a second, multi-site study on pre-clinical 
performance of the four groups (Chapter 3). In addition to the data from the institute in the first 
study, we included data from two other medical schools in the Netherlands, where a different 
decentralised selection process was used. In this study, we aimed to find out whether the effects 
of the different admissions processes would be similar at different institutes, or differed between 
medical schools.

The main difference between the admissions processes in the Dutch system was that direct 
admission was based on academic criteria only, the lottery was based on chance (though weighted 
for previous academic performance), and the decentralised selection process not only included 
academic criteria, but also assessed interpersonal and behavioural qualities in applicants. As 
the pre-clinical phase of medical education is aimed mainly at gathering medical knowledge, 
performance differences between the four groups are likely more visible in the clinical phase, 
where ‘non-academic’ qualities are more important in performance assessments. Research in 
the field indeed indicates that the predictive validity of academic selection scores decreases with 
the shift to the clinical phase, whereas the predictive validity of so-called ‘non-academic’ criteria 
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increases.16,29 We therefore conducted a third study, in which we examined student outcomes 
in the clinical phase of medical training (Chapter 4). In this study, we assessed long term study 
results of the four student groups, by examining clinical performance assessments, dropout 
rates, graduation rates, and percentages of students who enrolled in an MD/PhD trajectory.

The implicit assumption in any selection process is that applicants differ in their suitability 
for the job or academic programme they are applying for. By implementing a selection process, 
medical schools aim to differentiate between suitable and unsuitable (or less suitable) applicants, 
and offer seats in medical school to those applicants who fit a predefined profile best. In order to 
create such a predefined profile, it is necessary to define the characteristics that make an applicant 
suitable for the position. Much research has studied personality characteristics in relation to 
performance as a medical student and subsequently, as a physician. A personality framework 
often used in these studies is the Big Five factors of personality model, which distinguishes five 
factors with which each person’s personality can be described: conscientiousness, extraversion, 
agreeableness, openness to experience, and neuroticism.30 Of the five factors, conscientiousness 
relates to performance most strongly and consistently, both in medical school and in the medical 
profession.4,31-35 Additionally, extraversion and agreeableness have been shown to relate to better 
performance in the clinical and more social aspects of the medical workplace.35 Neuroticism, 
which reflects the opposite of emotional stability, was found to be negatively related to 
performance, an effect that is often mediated by other factors such as stress or perfectionism.36 

In light of these relations between personality and performance, it seems relevant 
to incorporate measures of personality in medical school selection processes. However, 
the outcomes of personality questionnaires in a selection setting are unreliable, because 
applicants anticipate on the desirable profile and ‘fake good’ in order to increase their chances 
of admission.37,38 We wondered whether selection processes can be designed in such a way that 
they call upon suitable personality characteristics without directly assessing personality with 
a questionnaire. In Chapter 5, we therefore studied whether the four admissions groups differed 
in personality scores, and which of the admissions processes called upon desirable personality 
traits most. 

In medical school admissions, a large pool of applicants usually goes through the same 
selection process. Though this applicant pool is often relatively homogeneous,16 there are of 
course differences between applicants and research on selection tools needs to address potential 
bias in an instrument. For example, age and gender are related to performance in many different 
selection processes. Male applicants generally score better in cognitively focused selection 
assignments, whereas female applicants tend to outperform males in more socially oriented 
selection tests.25,39,40 Additionally, younger applicants often perform better in selection than 
older applicants.40,41 These unanticipated effects of untargeted applicant characteristics are 
referred to as adverse impact. To date, little research has focused on adverse impact of applicant 
characteristics other than gender and age. In Chapter 6, we study a situational judgement (SJT) 
that was used as part of the non-cognitive assessment in the decentralised selection process. 
In the SJT, applicants judged behavioural responses to written scenarios placed in the medical 
context. Our study was aimed at exploring whether the setting of the scenarios would be 
related to performance differences between applicants with different personal characteristics. 
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More specifically, we examined whether a good fit between applicants’ vocational interests 
and the scenario setting was related to better performance on that scenario. Additionally, we 
examined whether applicants with previous experience in the academic setting performed better 
in the SJT than applicants without this experience. Gender and age effects were also explored.

Chapter 7 provides a discussion of our findings and their implications for the practice of 
medical school selection. In addition, methodological considerations and recommendations for 
future research in the field are discussed.
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ABSTRACT

Objectives
(1) To analyse whether students admitted to one medical school based on top pre-university 
grades, a voluntary multifaceted selection process, or lottery, differed in study performance. 
(2) To examine whether students who were accepted in the multifaceted selection process 
outperformed their rejected peers. (3) To analyse whether participation in the multifaceted 
selection procedure was related to performance.

Methods 
We examined knowledge test and professionalism scores, study progress and dropout in three 
cohorts of medical students admitted to University of Groningen, the Netherlands in 2009, 
2010 and 2011 (N=1055). We divided the lottery-admitted group in students who had not 
participated and students who had been rejected in the multifaceted selection process. We used 
ANCOVA modelling, logistic regression, and Bonferroni post hoc multiple-comparison tests 
and controlled for gender and cohort. 

Results 
The top pre-university group had higher knowledge test scores and more first-year course 
credits than all other groups (p<0.05). This group received the highest possible professionalism 
score more often than the lottery-admitted group that had not participated in the multifaceted 
selection process (p<0.05). The group that was accepted in the multifaceted selection process 
had higher written test scores than the lottery-admitted group that had not participated (p<0.05) 
and received the highest possible professionalism score more often than both lottery-groups. 
The lottery-admitted group that had not participated in the multifaceted selection process 
earned fewer first-year course credits than all other groups (p<0.05). Dropout rates differed 
between groups (p<0.05), but correction for multiple comparisons rendered all pairwise 
differences non-significant.

Conclusions 
A top pre-university GPA was the best predictor of performance. For so-called non-academic 
performance, the multifaceted selection process was efficient in identifying applicants with 
suitable skills. Participation in the multifaceted selection procedure seems predictive of higher 
performance. Further research is needed to assess whether our results are generalizable to other 
medical schools.
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Selection and study performance: three different admissions processes

INTRODUCTION
Medical schools aim to identify and admit applicants who will perform best. One of the best 
pre-admission predictors of academic success is pre-university Grade Point Average (GPA).1,2 
Additionally, scores on the Medical College Admission Test (MCAT), in which problem-solving 
skills in physical and biological science, writing skills and verbal reasoning abilities are examined, 
correlate with subsequent performance.1,3,4 Furthermore, scores on the multiple mini-interview 
(MMI) correlate with the ethical/communication skills components of licensing examination 
scores, interpersonal understanding and clerkship performance. 5-7 In the MMI, variables such 
as interpersonal skills and professionalism are assessed in a series of short interviews. Many 
medical schools use a combination of selection tools to base their admission decisions on.

Studies on the relation between admission scores and later performance, however, are 
characterised by two limitations. First, most studies have a restriction of range, as performance 
data are only available for applicants who were accepted in the selection process. It remains 
unclear how rejected applicants would have performed, had they been admitted. Second, in 
most medical schools, all students are admitted through the same admission process with 
a single set of criteria, which limits opportunities to compare different admission processes.

In the literature, few studies investigating performance differences between accepted 
and rejected students have been reported.8, 9 A study from Canada showed no differences in 
national licensing examination scores between accepted students and rejected students who 
had matriculated at another medical school.9 Admission was based on undergraduate GPA and 
scores on an autobiographical submission, a simulated tutorial and a personal interview. In 
a second study at the same medical school, accepted students showed higher national licensing 
examinations scores than their rejected peers.8 The difference between the two studies was that 
the simulated tutorial and the personal interview had been replaced by a multiple mini-interview 
(MMI). The MMI, as such, seemed to be a better predictor of performance than the previously 
used interview methods. However, the authors acknowledge that absolute causal conclusions 
could not be drawn, because the comparison was based on groups of students admitted in 
different time periods. 

A few studies addressed the effects of different admission processes on student performance 
within one medical school. A study from Denmark showed higher dropout rates among students 
who were admitted on the basis of high pre-university GPA than among students who were 
admitted through a non-grades-based admission test. The authors therefore concluded that 
admission based on previous academic achievement alone might not be sufficient in preventing 
dropout.10 A study from the Netherlands compared medical school performance of students who 
were admitted based on either a multifaceted selection process or lottery. The authors found 
that dropout rates were lower for selected students than for their lottery-admitted peers.11 They 
found no differences in study progress per year or test grades. A subsequent study indicated that 
students who were accepted in the selection process outperformed lottery-admitted students in 
clerkships.12 However, the lottery-admitted group consisted of students who had been rejected 
at first in the selection process and students who had not participated in this process. Therefore, 
the effects of the selection process could not fully be explored. Additionally, we wondered 
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whether these effects are generalizable to other medical schools that use lottery next to other 
admission processes.

The Netherlands has a three-step admission system. In the first step, applicants with a top 
pre-university Grade Point Average (GPA) are offered admission. Participation in the second 
step is voluntary. In this step, students participate in a multifaceted selection process that is 
organised by each medical school separately. The third step is a national weighted lottery, 
in which applicants who were rejected in the second step as well as applicants who have not 
participated in the second step can enrol. This unique system provided us with the opportunity 
to add to the literature in several ways. First, we could compare performance of students who 
were admitted to one medical school through three different processes. Second, we could 
examine the effects of the multifaceted selection process without restriction of range, as we 
had performance data of both students who were accepted and students who were rejected in 
this process. Third, we had a unique control group, consisting of lottery-admitted students who 
had not participated in the multifaceted selection process. We know little of the latter group, 
except that they chose not to participate in the multifaceted selection process. We expected 
them to perform less well than the other groups because participation was shown to be an 
important predictor of academic success,13 and because we expect students who participated in 
the multifaceted selection process to be more motivated, which has been shown to be related to 
clinical performance.30 We focused on the following research questions:

1. Does medical school performance differ between students who were admitted through 
different admission processes?

2. Do students who were accepted in a voluntary multifaceted selection process outperform 
students who were rejected in this process?

3. Do students who have participated in a voluntary multifaceted selection process outperform 
students who have not?

METHODS
Context
This study was performed at University of Groningen, the Netherlands. The problem-based 
curriculum consists of a three-year pre-clinical Bachelor’s and a three-year clinical Master’s 
programme. The first year of the Bachelor’s programme includes four ten-week blocks, 
a year-long professionalism course, and the interuniversity progress test.14,15 Each part provides 
students with a fixed number of course credits under the European Credit Transfer System. One 
course credit equals 28 hours of study. The maximum number of course credits per year is 60. 

Admission processes in the Netherlands
The Netherlands has a national policy for medical school admissions, in which applicants can 
be admitted through one of three steps. In the first step, students with a pre-university Grade 
Point Average (GPA) ≥ 8 (on a scale ranging from 1=poor to 10=excellent) gain admission to 
the medical school of their choice without further assessment. This grade average is calculated 



21

2

Selection and study performance: three different admissions processes

by averaging applicants’ mean grade on pre-university school examinations and mean grade on 
national final examinations. As only approximately the top 4% of all pre-university graduates 
achieve a GPA ≥ 8, this grade indicates excellent achievement. In the second step, applicants can 
be accepted in a multifaceted selection process. Each medical school organises its own selection 
process, in which participation is voluntary. Selection processes differ between medical schools 
but they usually consist of two rounds, in which various knowledge-based and behavioural 
variables are measured. In the third step, applicants are admitted through the national weighted 
lottery. In the lottery, applicants are categorized based on their pre-university Grade Point 
Average (GPA). Four categories are distinguished: 7.5≤ GPA <8; 7≤ GPA <7.5; 6.5≤ GPA < 7, 
and 6≤ GPA <6.5. Admission ratio for each category is respectively 9: 6: 4: 3.11,16 Applicants who 
were rejected in the multifaceted selection process can still get admitted through the lottery. 
Up until 2011, approximately 50% of the available places at each medical school were assigned 
through the national weighted lottery.

Every year, around 8500 applicants subscribe to medical school in the Netherlands. There 
are 2780 places available, 410 of which at University of Groningen. Approximately 60 of these 
places are allocated to the International Bachelor of Medicine. The remaining 350 are allocated 
to the Dutch Bachelor. In the current study, we only included students who were enrolled in 
the Dutch Bachelor of Medicine.

Participants
We included all 1055 students who were admitted to the Dutch Bachelor of Medicine at 
University of Groningen in 2009, 2010 and 2011 (69% females; mean age at the start of the first 
year= 18.6; mean pre-university GPA= 7.3). We defined four groups of students: students who 
were admitted based on a pre-university GPA ≥ 8 out of 10 (n=143; 71% females; mean age at 
the start of the first year= 18.0; mean pre-university GPA= 8.2); students who were accepted in 
the multifaceted selection process (n=295; 74% females; mean age at the start of the first year= 
18.5; mean pre-university GPA= 7.1); lottery-admitted students who had been rejected at first 
in the multifaceted selection process (n=315; 69% females; mean age at the start of the first 
year= 18.5; mean pre-university GPA= 7.1); and lottery-students who had not participated in 
the selection process (n=302; 63% females; mean age at the start of the first year= 19.1; mean 
pre-university GPA= 7.0). Descriptive statistics on percentages of females, mean age and pre-
university GPA within the four groups are depicted in Table 1.

The privacy policy of the University of Groningen states that student records can be used for 
research purposes, as long as reports cannot be traced back to individual students.17 In accordance 
with this privacy policy, anonymised data were derived from the university administration. 

Multifaceted selection process
In 2009, 2010 and 2011, the University of Groningen selection process consisted of two rounds. 
In the first round, applicants were asked to send in a pre-structured written portfolio, based 
on the procedure developed by Erasmus MC medical school,11 with an additional section 
on reflection. As such, the portfolio contained three sections: pre-university education, 
extracurricular activities and reflection. In the section on extracurricular activities, points were 
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granted when applicants could show their ability to be involved in multiple activities at the same 
time (i.e. combine pre-university education with additional activities). Extracurricular activities 
yielded points if they met fixed criteria on total duration and the amount of time spent on 
the activities per week. Only activities that were carried out in the last 1.5 years, for at least 5 
months in a row, for more than 3.5 hours per week, yielded points.

In the section on reflection, applicants had to carry out a number of reflection assignments. 
For example, applicants had to ask three people in their network to give two reasons why 
the medical profession would fit them and one reason why they might be better off not practising 
medicine. Applicants were asked to reflect on these statements in a short essay. In the evaluation 
process, only the reflection was assessed. Evaluations of the selection process indicated that 
applicants needed 40 to 60 hours to complete their first-round portfolio.

The 225 highest-scoring applicants of the first round were invited to participate in 
the second round of the multifaceted selection process, which lasted an entire day and took 
place at University of Groningen medical school. The day was divided in four blocks: a writing 
assignment, a patient-lecture with subsequent assignments, a scientific reasoning block and 
a series of short interviews and role-plays. For the writing assignment, applicants had to 
write an essay about a societal problem where ethical decision-making was key. For example, 
applicants had to write an essay on China’s one-child policy. To prepare for this assignment, 
applicants received a package with information about the subject a week before the second 
round. The lecture was focused on medical knowledge, ethical dilemmas and professional 
behaviour, and consisted of a presentation with integrated videos, similar to a video-based 
situational judgment test (SJT).18,19 Applicants had to answer questions about the content of 
the lecture, describe and analyse the presented ethical issues and recognize (un)professional 
behaviour. In the scientific reasoning block, applicants were asked to read a scientific article 
about which they had to answer questions that tested analytic, creative and practical skills.20,21 
The fourth block consisted of an MMI-like5,22 series of short assignments in which applicants 
had to reflect on the assignments in their first-round portfolio, carry out a role-play that focused 
on communication skills, and a three-phased role-play in which applicants had to collaborate 
with two fellow applicants. In this scenario, three applicants first had to prepare a problematic 
interaction with an actor, then they had the actual conversation, and afterwards they had to 
reflect on the course of the conversation. 

The scores on the four blocks were calculated and the applicants were ranked based on their 
total score. The fourth block was weighted double. The highest ranking applicants were offered 
a place at University of Groningen medical school.

Outcome measures
Written test scores were assessed by average grades on knowledge tests. Grades are given on 
a ten-point scale, ranging from 1=poor to 10=excellent. We collected students’ grades for 
the four block tests in the first year and calculated their average grade. We only included grades 
at the first test date. 

Study progress was assessed by the number of course credits students earned in their first 
three years of medical school. The maximum number of credits that can be earned per year is 
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60.  For the cohort that started in 2009, we assessed the earned course credits after students’ 
first, second and third year of medical training. For the cohort that started in 2010, we assessed 
the earned credits after students’ first and second year. For the cohort that started in 2011, we 
assessed the earned course credits after the first year.

Professionalism scores were assessed by the percentage of students who received the highest 
possible score (i.e. ‘good’) in the professionalism course. In the year-long professionalism course, 
students are judged on professional behaviour regarding tasks, others, and oneself. Students are 
trained to reflect on these dimensions of behaviour and make concrete plans for improvement. 
Supervisors score students’ professional behaviour as either insufficient, sufficient, or good.

Dropout was defined as leaving University of Groningen medical school in the academic 
years that were analysed. 

Statistical analysis
We performed analysis of covariance (ANCOVA) to examine group differences in written 
test grades and in the number of course credits that students earned in their first, second and 
third year. To determine which groups differed, we performed Bonferroni post hoc multiple-
comparison tests for the corrected means. We conducted logistic regression analysis with 
changing reference groups to examine group differences in the percentage of students who 
received the highest possible score in the professionalism course. Students who dropped out of 
medical school in the first half of each year were excluded from the abovementioned analyses, 
as they were not able to earn course credits in the entire analysed period and including them 
might overestimate effects on study progress. To assess group differences in dropout rates, we 
conducted logistic regression analysis including the entire group (N=1055). All analyses were 
performed using IBM-SPSS Statistics Software, Version 20 23 and controlled for gender, age and 
cohort. After initial analyses, age was eliminated as a covariate, as in all models age was not 
a significant predictor. We did not correct for pre-university GPA, as the group of students who 
were admitted based on a top pre-university GPA was defined by this variable and the other 
groups did not differ significantly.

RESULTS
Descriptives
The group that was accepted in the multifaceted selection process had a higher percentage 
of females than the lottery-admitted group that had not participated in the selection process 
(p<0.05). The top pre-university group had a lower mean age than the other groups (p<0.01), 
whereas the lottery-admitted group that had not participated in the selection process had 
a higher mean age than the other groups (p<0.001). The top pre-university group had a higher 
mean pre-university GPA than the other groups (p<0.001), whereas the other groups did not 
differ (Table 1). 
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Written test scores
Average written test scores differed between groups (F(3, 1025)= 63.20; p<0.001). Bonferroni post 
hoc multiple-comparison tests showed that the top pre-university group had a higher mean 
than all other groups (Mean difference MD: 1.0 to 1.3; SE=0.10; p<0.05) (Table 2). The group 
that was accepted in the multifaceted selection process scored higher than the lottery-admitted 
group that had not participated in this process (MD=0.30; SE=0.08; p<0.05).

Course credits
The number of course credits earned in the first year differed between groups (F(3, 1025)= 17.50; 
p<0.001). The top pre-university group earned more credits in the first year than all other 
groups (MD: 3.9 to 8.5; SE:1.20 to 1.22; p<0.05) (Table 2). The lottery-admitted group that 
had not participated in the multifaceted selection process earned less course credits in the first 
year than the group that was accepted in this process and the lottery-admitted group that had 
been rejected at first in the multifaceted selection process (MD: 2.7 to 4.6; SE: 0.97 to 0.99; 
p<0.05). The number of course credits earned in the second year also differed between groups  
(F(3, 656)= 10.30; p<0.001). The lottery-admitted group that had not participated in  
the multifaceted selection process earned less credits than all other groups (MD:4.7 to 8.0; 
SE:1.26 to 1.55; p<0.05), whereas the other groups did not differ significantly. The number of 
credits students earned in the third year did not differ between groups (F(3, 346)= 2.26; p>0.05). 

Professionalism scores
The percentage of students who received the highest possible score in the professionalism course 
differed between groups (χ2

(3)= 21.35; p<0.001).The top pre-university group received the highest 
possible score most often, followed by the group that was accepted in the multifaceted selection 
process. The differences between the latter group and both lottery-groups were significant, 
as well as the difference between the top pre-university group and the lottery-group that had 
not participated in the multifaceted selection process (Odds Ratio OR:1.59 to 2.05; p<0.05)  
(Table 3). The difference between the top pre-university group and the lottery-group that was 

Table 1. Descriptive statistics for percentages of females, mean age at the start of the first year, and mean 
pre-university GPA for the four student groups.

  N %femalesi Mean ageii Pre-university GPAiii

1055 69 18.6 7.3
Top pre-university GPA 143 71 18.0 8.2
Multifaceted selection process 295 74 18.5 7.1
Selection-rejected lottery 315 69 18.5 7.1
Lottery 302 63 19.1 7.0

i Multifaceted selection process > Lottery (p<0.05)
ii Top pre-university GPA < other groups (p<0.01); Lottery > other groups (p<0.001)
iii Top pre-university GPA > other groups (p<0.001)
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Table 2. ANCOVA analyses of mean differences in year-one written test grades and course credits gained 
in the first, second and third year of medical training between the four student groups. 

N
Corrected 
Mean

SE
Mean

F-value 
Group P-value

Written test grades 1031 F(3, 1025) = 63.20i p<0.001
Top pre-university GPA 142 7.53 0.07
Multifaceted selection process 285 6.50 0.06
Selection-rejected lottery 312 6.37 0.06
Lottery 292 6.20 0.06
Course credits 1st year 1031 F(3, 1025) = 17.50ii p<0.001
Top pre-university GPA 142 59.0 0.11
Multifaceted selection process 285 55.1 0.08
Selection-rejected lottery 312 53.2 0.08
Lottery 293 50.5 0.09
Course credits 2nd year 662 F(3, 656) = 10.30iii p<0.001
Top pre-university GPA 101 55.6 0.23
Multifaceted selection process 173 53.7 0.20
Selection-rejected lottery 218 52.4 0.18
Lottery 170 47.7 0.20
Course credits 3rd year 352 F(3, 346) = 2.26 p>0.05
Top pre-university GPA 54 55.7 0.22
Multifaceted selection process 85 56.8 0.20
Selection-rejected lottery 113 57.2 0.19
Lottery 79 52.8 0.22

i Top pre-university GPA > other groups (p<.05); Multifaceted selection process > Lottery (p<.05)
ii Top pre-university GPA > other groups (p<.05); Multifaceted selection process > Lottery (p<.05); 
Selection-rejected lottery > Lottery
iii Lottery < other groups (p<.05)

Table 3. Numbers of students with the optimal score in the professionalism course and odds ratios corrected 
for gender and cohort.

Optimal Score Professionalism  Odds ratio

N Optimal score % 1 2 3 4

Reference group 1031            
1 Top pre-university GPA 142 78 54.9 -      
2 Multifaceted selection process 285 152 53.3 1.06 -    
3 Selection-rejected lottery 312 130 41.7 1.68 1.59* -  
4 Lottery 292 105 36.0 2.05* 1.94* 1.22 -

*p<.05

rejected in the multifaceted selection process did not reach significance due to the smaller size 
of the top pre-university group.
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Dropout
Dropout rates differed between groups (χ2

(3)= 9.32; p<0.05). Bonferroni correction for multiple 
comparisons rendered all pairwise differences non-significant (Table 4).

Table 4. Dropout rates and odds ratios for pairwise comparisons corrected for gender and cohort.

Dropout Odds ratio

N Dropout % 1 2 3 4

Reference group 1055
1 Top pre-university GPA 143  6 4.2 -
2 Multifaceted selection process 295 17 5.8 0.73 -
3 Selection-rejected lottery 315 20 6.3 0.66 0.90 -
4 Lottery 302 34 11.3 0.36 0.49 0.54 -

DISCUSSION
We found that different admission processes relate to differences in study performance. Students 
who were admitted based on a top pre-university GPA performed best on all measures. Students 
who were accepted in the multifaceted selection process and their rejected peers differed 
significantly on professionalism scores, but not on the other outcome measures. Lottery-
admitted students who had not participated in the multifaceted selection process showed 
the lowest performance. 

Our finding that students admitted based on a top pre-university GPA performed best was 
in line with earlier findings showing that previous academic performance is one of the strongest 
predictors of medical school performance.1,24-26 However, top pre-university GPA students also 
received the highest possible score in the professionalism course most often. In this course, non-
academic variables such as interpersonal and communication skills, ethical decision making, 
reflection and professional behaviour are assessed. The overall high performance of the top 
pre-university group suggests that applicants who perform well academically might have an 
advantage in the so called non-academic domain as well. Indeed some argue that academic skills 
might facilitate behavioural competencies.5 For example, a study on academic performance of 
adolescents showed that self-discipline was more predictive of grades than IQ, suggesting that 
grades might be a better indicator of self-discipline or work ethic –so-called non-academic 
attributes– than of intelligence.5,27 Applicants with strong skills in all domains of the medical 
profession might therefore be identified using previous academic performance as an important 
determinant in medical school admissions. 

We found that students who were accepted in the multifaceted selection process scored 
higher in the professionalism course than both groups of lottery-students. We did not find any 
other performance differences between students who were accepted or rejected in the selection 
process. Consequently, it seems that the multifaceted selection process was effective in identifying 
applicants who perform well on the variables that are assessed in the professionalism course, 



27

2

Selection and study performance: three different admissions processes

but did not differentiate between the applicants on in terms of knowledge test scores and study 
progress. This might be explained by the large focus on ethical and interpersonal components 
in the multifaceted selection process. Understanding the difference in this type of  performance 
between accepted and rejected students is important, as the focus of medical training gradually 
shifts from mostly acquiring basic medical knowledge to practising clinical skills. Ethical and 
interpersonal variables are increasingly important in medical training. Our results therefore 
indicate that, in addition to measuring academic variables, measuring ethical and interpersonal 
attributes might be helpful in the selection of applicants with the greatest potential to succeed 
in medical training.

Lottery-admitted students who had not participated in the multifaceted selection process 
performed less well than all other groups. For lottery-admitted students who had participated 
in this selection process but were rejected, we did not find this effect. The lower performance 
of non-participants might indicate that previously reported differences in dropout rates,11 test 
grades28 and clerkship grades12 between selected and lottery-admitted students in the Dutch 
admission system can be attributed to the lottery-admitted group that had not participated 
in the selection process, rather than to the lottery-group as a whole. Our results in fact 
indicate that for knowledge test scores and study progress, participation in the multifaceted 
selection process may more predictive than acceptance in this process. As such, it might be 
profitable for medical schools to admit only applicants who have put time and effort into their 
application. The lower performance of non-participants may be explained by the voluntary 
nature of the multifaceted selection process (i.e. a mechanism of self-selection that is induced 
by the Dutch admission system).29 Highly motivated students might use every opportunity to 
achieve admission into medical school, whereas less motivated students might choose to wait for 
the lottery. Motivation indeed may be an important factor in predicting future performance.30 
In previous studies, students who were accepted in a multifaceted selection process were found 
to be more motivated than lottery-admitted students and students who were admitted based 
on a top pre-university GPA.28,31 A possible explanation for this difference in motivation is that 
participation in the selection process requires 40 to 60 hours of work. Highly motivated students 
might have easily invested this kind of time and effort, whereas for less motivated students this 
threshold might have been too high. We propose that the system of voluntary participation in 
the multifaceted selection process facilitates self-selection of highly motivated students through 
the amount of time that is spent on the application. Therefore, it may be beneficial for medical 
schools to assign large amounts of homework in the application process. Further research is 
needed to examine the effects of the amount of homework in selection processes.  

In our study, differences in dropout rates were non-significant, which is not in line with 
findings from Denmark showing that students who were admitted based on high pre-university 
GPA alone had higher dropout rates than students who were admitted through a non-grades-
based admission test.10 It is possible, however, given that the odds ratios in our analysis of dropout 
rates, was highest among lottery-admitted students who had not participated in the multifaceted 
selection process, that this analysis suffers from insufficient power due to the low number of 
dropouts observed. More research is needed to explore possible moderating effects of medical 
school characteristics on the relation between admission processes and study performance. 
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From our results, we conclude that the best of the three admission processes in the Dutch 
system is admission based on a top pre-university GPA. This type of admission was related 
to high performance on all outcomes we examined. However, in the Netherlands, there are 
not enough applicants with a pre-university GPA ≥ 8 to fill the available places in all medical 
schools. Therefore, we need an alternative. Since 1975, we have had a national weighted lottery 
system.32 As lottery-students who did not put time and effort into applying for medical school 
performed less well than students who did, a multifaceted selection process seems a better 
option as this selection process yielded benefits in terms of performance in the professionalism 
course. Future research in this field needs to add to the theoretical basis for reliable, valid, and 
fair selection tools. 

A limitation of our study is that we only included first-year study results in the analyses of 
written test grades and professionalism scores. We decided to do so because the students in our 
sample progressed differently after the first study year. Some students had to re-sit exams and 
were therefore not able to sit exams in the following year. Consequently, including results from 
later study years was problematic. The only performance measure we could examine in later 
study years was the number of course credits students earned per year. A second limitation of 
our study is that we only had data from two cohorts to calculate the number of course credits 
students earned in the second year, and data from only one cohort to calculate students’ total 
number of course credits in the third year. It is possible that effects change over time. However, 
the multifaceted selection process at University of Groningen was implemented in 2009 and 
therefore, long-term performance data are not yet available. We aim to investigate long-term 
effects of the different admission processes in future research. A third limitation may be that 
we examined three cohorts in the same medical school and it is unclear whether our results 
are generalizable to other universities. As the results of studies at different universities are 
inconsistent, it seems that differences between medical schools moderate the relation between 
admission processes and study performance. Multi-site studies are needed to assess whether 
similar results can be found in other medical schools, with different curricula. 

Conclusions
Different admission processes relate to performance differences in medical school. Pre-university 
GPA is the best predictor of later performance in medical school. Lottery-students who had not 
participated in the voluntary multifaceted selection process showed the lowest performance. 
Students who were accepted in this selection process outperformed their rejected peers in terms 
of interpersonal, collaboration and communication skills, reflection, ethical decision making 
and professional behaviour. 

For academic performance, participation in a time-consuming voluntary selection process 
seems to be more predictive than acceptance in this process. This might be due self-selection of 
highly motivated applicants, who make the effort and take the time to participate in the selection 
process. For so-called non-academic performance, a multifaceted selection process seems to be 
beneficial. This might be explained by the strong focus on ethical and interpersonal variables in 
this process. Further research is needed to assess whether similar results can be found at other 
medical schools that use lottery next to other admission processes. 
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ABSTRACT

Many different medical school selection processes are used worldwide. In this paper, we 
examine the effect of 1) participation, and 2) selection in a voluntary selection process on study 
performance. We included data from two cohorts of medical students admitted to Erasmus 
MC, Rotterdam and VUmc, Amsterdam, the Netherlands and compared them to previously 
published data from Groningen medical school, the Netherlands. All included students were 
admitted based on either i) a top pre-university Grade Point Average, or ii) a voluntary selection 
process, or iii) weighted lottery. We distinguished between lottery-admitted students who had 
participated in the voluntary selection process and had been rejected, and lottery-admitted 
students who had not participated. Knowledge test scores, study progress, and professionalism 
scores were examined using ANCOVA modelling, logistic regression, and Bonferroni post hoc 
multiple-comparison tests, controlling for gender and cohort. For written test grades, results 
showed a participation effect at Groningen medical school and Erasmus MC (p<.001), and 
a selection effect at VUmc (p<.05). For obtained course credits, results showed a participation 
effect at all universities (p<.01) and a selection effect at Groningen medical school (p<.005). 
At Groningen medical school, a participation effect seemed apparent in on time first-year 
completion (p<.05). Earlier reported selection and participation effects in professionalism 
scores at Groningen medical school were not apparent at VUmc. Top pre-university students 
performed well on all outcome measures. For both the participation effect and the selection 
effect, results differed between universities. Institutional differences in curricula and in the design 
of the selection process seem to mediate relations between the different admissions processes 
and performance. Further research is needed for a deeper understanding of the influence of 
institutional differences on selection outcomes. 
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INTRODUCTION
In the search for better ways to select the most suitable students, medical schools worldwide 
have developed a variety of selection instruments.1,2 Most research assessing the effects 
of such selection tools on performance has to correct for range restriction, because there is 
generally no study performance data available on rejected applicants. Therefore, correlations 
between selection scores and performance can only be calculated for applicants who were 
accepted into medical training. However, in the Netherlands, multiple admissions processes 
are simultaneously in effect. In the multi-process Dutch admissions system, applicants who are 
initially rejected in a selection process for which participation is voluntary, still have a chance of 
admission through lottery in the same year.3,4 This situation offers unique possibilities to study 
the effects of selection processes.  

A recent study by our group revealed that lottery-admitted students were more at risk of 
study delay and low grades than students admitted based on a voluntary selection process 
or top pre-university grades.3 However, we only found this effect for lottery-admitted 
students who had not first participated in the voluntary selection process. Performance of 
students who were rejected in this process and subsequently admitted through the lottery 
did not significantly differ from selection-accepted students. As such, there seemed to be 
a self-selection effect present in the choice of whether or not to participate in the voluntary 
selection process. We suggested that the voluntary and time-consuming nature of the selection 
process may induce self-selection of highly motivated applicants and called this self-selection  
a ‘participation effect’. This explanation is in line with earlier research showing lower dropout 
rates among students who had been selected with admission tests than among students who 
were admitted based solely on pre-admission grades.5 Moreover, another study showed that 
students who were accepted in a selection process reported higher motivation than students 
who had not participated in such a process.6 Intrinsic or autonomous motivation is related to 
higher performance in medical school.7,8 Therefore, good motivation and the resulting high 
efforts in the application to medical school might indeed explain the participation effect of 
a voluntary selection process on performance. In this mechanism, participation in a voluntary 
selection process would predict better performance, regardless of the design and contents of 
the selection process in itself. Efforts to improve selection processes worldwide might then 
also focus on expanding the time-investment a selection process requires, in order to stimulate 
the self-selection of highly motivated applicants.

However, in the design of a selection process, medical schools aim mainly at a selection 
effect, not a self-selection effect of participation per se. The goal of any selection process is that 
students admitted based on high selection scores perform better in medical school than those 
who were rejected base on low selection scores. In the previous study, such a selection effect 
was found only for a ‘non-academic’ professionalism course, where selection-accepted students 
received the optimal score more often than selection-rejected students. For the academic 
outcome measures, selection-accepted students did not outperform their initially rejected 
peers.3 This made the findings of the study somewhat disappointing in terms of selection 
outcomes. However, this study was performed at one medical school, and results could be 
different depending on the contents of the selection process and institutional differences. 



36

3

Chapter 3

We wondered whether the effects we found in the first study would be generalizable to other 
medical schools within the context of the multiple-admission process system. In this study, 
we therefore examined whether the participation effect of a voluntary selection process also 
occurred at two other medical schools in the Dutch context, and whether at these schools, 
the voluntary process did yield a selection effect. We focused on the following research questions:

1. Does a voluntary selection process have a participation effect on performance?
2. Does a voluntary selection process have a selection effect on performance?

METHODS
Context
In this study, we compared previously published data from Groningen medical school, 
the Netherlands3 with data from two other Dutch medical schools: Erasmus MC medical 
school, Rotterdam (Erasmus MC) and VUmc School of Medical Sciences, Amsterdam (VUmc). 
Annually, approximately 8500 applicants sign up for medical school in the Netherlands. 
Nationally, there are 2780 places available at eight different medical schools. Groningen medical 
school and Erasmus MC each offer 410 places, whereas VUmc admits 350 applicants every 
year. All Dutch medical schools offer a 3-year pre-clinical Bachelor’s programme, followed by 
a 3-year clinical Master’s programme and share the same educational blueprint and end terms. 
All courses in the programme provide a student with a fixed number of course credits under 
the European Credit Transfer System (ECTS). Each course credit reflects a study load of 28 
hours. The study programme for each year contains 60 ECTS.

3-step admission system in the Netherlands
The threshold for completing pre-university education in the Netherlands, and hence, for 
applying to medical school is a pre-university GPA of 5.5. At the time of data collection, places 
in Dutch medical schools were assigned in three steps. In the first step, applicants with a pre-
university GPA of 8 or higher (on a scale from 1=poor to 10=excellent), were offered a place 
in medical school without further assessment. Pre-university GPA is calculated as the average 
of pre-university school examinations and national final examinations. This is a national 
policy through which applicants are offered direct access to the Dutch medical school of their 
choice. Only around 5% of all pre-university graduates, and around 15% of all medical school 
applicants, achieve a pre-university GPA this high. Therefore, these students were deemed top 
pre-university students. 

The second step, in which participation was voluntary, was a selection process organized by 
each medical school separately. Everyone who met the requirements for application was allowed 
to participate in this process. Generally, the voluntary selection processes consisted of two 
phases; a first selection based on written portfolios, and a second selection based on additional 
tests. Applicants who were rejected in the selection process automatically enrolled in the third 
step in the Dutch admission system, given that they did not withdraw their application. In this 
step, the remaining places were assigned through a national weighted lottery, in which chances 
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of admission increased parallel to pre-university GPA. Four pre-university GPA categories 
were distinguished: 7.5-7.9; 7.0-7.4; 6.5-6.9, and <6.5. The admission ratio for the categories  
was 9 : 6 : 4 : 3.3,9,10 At the time of data collection, approximately 50% of all places in Dutch 
medical schools were assigned through the weighted lottery. 

Participants
We included all 816 students who started medical training at Erasmus MC in 2009 and 2010, 
and all 700 students who started medical training at VUmc in 2010 and 2011. In the Groningen 
medical school study, all 1055 students who started medical education between 2009 and 2011 
were included.3 At Erasmus MC, admissions data were inconsistent for 75 students, warranting 
exclusion from the analyses. For these students, conflicting data was recorded on participation 
in the selection process and the basis for placement. For example, acceptance in the selection 
process for some students was recorded, whereas their official placement was based on lottery. 
In these cases, the admission group these students belonged to could not be determined. We 
had no reason to believe the excluded data was not random, and therefore did not correct for 
this in our analyses. Additionally, 59 students were admitted to Erasmus MC through unusual 
trajectories, such as a pre-university course, or a trade-off with another admitted applicant who 
had been placed at a different medical school in the Netherlands. For such students, the admission 
pathway could not be determined. These students represented different groups from the ones we 
were studying and were therefore also excluded from the analysis. Consequently, 682 students 
at Erasmus MC were included in the analyses. At VUmc, 48 students were admitted through 
unusual trajectories. Therefore, 652 VUmc students were included in the analyses. 

In order to make comparisons with the Groningen medical school study possible, we 
distinguished four groups based on their admissions pathway: 1) top pre-university GPA 
students, 2) students accepted in the multifaceted selection process, 3) selection-rejected 
students who were subsequently admitted through lottery, and 4) lottery-admitted students. 

Multifaceted selection process 
Groningen medical school
In the first phase of the voluntary selection process at Groningen medical school, the Netherlands, 
applicants handed in a portfolio with sections on pre-university education, extracurricular 
activities, and reflection. This portfolio was based on the portfolio that was used in the selection 
processes at Erasmus MC and VUmc, but Groningen medical school expanded the portfolio 
with the section on reflection. Experience in health care or management and organisation, and 
special talents in sports, music or science, yielded points. For all activities, evidence was required 
to support the statements made in the portfolio, such as letters of reference. The portfolios 
were graded and the 300 highest-scoring applicants were invited to the second phase, which 
took place at the university. This phase consisted of four blocks: a writing assignment, a patient 
lecture, a scientific reasoning block, and an MMI-like series of short interviews and role-plays. 
Characteristics that were assessed in this phase were medical knowledge, ethical decision-
making, professional behaviour, analytic/creative/practical skills, and communication skills.3 
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All participants were ranked based on their total score and the available places were allotted 
according to this ranking. A more detailed description of the selection process at Groningen 
medical school can be found in a previous publication.3

Erasmus MC and VUmc
Erasmus MC and VUmc used the same multifaceted selection process, but the scores were 
handled slightly differently. In the first –‘non-academic’– phase, applicants handed in 
the portfolio with sections on pre-university education and extracurricular activities. At 
Erasmus MC, all participants who had sent in a portfolio were invited to the second phase of 
the selection process. At VUmc, a cut-off score was used in the first phase. All applicants who 
scored above the cut-off score in this phase were invited to the second phase.

The second –academic– phase of the selection process consisted of five written tests on 
medical and academic subjects, which were preceded by informative lectures and administered 
at the university. The tests covered five domains: mathematics, the topics of the lectures, 
logical reasoning, anatomy, and questions on scientific articles. The tests were taken over three 
consecutive days.11 Applicants were admitted if their mean score on all tests was 5.5 or higher 
(on a scale where 1=poor and 10=excellent) and if they had a score of 5.5 higher on at least four 
of the five tests. When this absolute threshold resulted in the selection of fewer students than 
available places, more applicants were admitted through the national weighted lottery. When 
this resulted in the selection of more students than the available places, students were admitted 
based on a ranking of the selection scores. The selection process is described in more detail in 
a previous publication.11

Outcome measures
Written test grades were examined by averaging scores of all first-year courses that were 
concluded with a written knowledge test. Only scores on the first occasion that students could 
take the test were included. Test grades are on a scale ranging from 1 = poor to 10 = excellent 
with a pass/fail cut-off score of 5.5. At Groningen medical school, students sat four written 
knowledge tests in the first year. At Erasmus MC, students in the 2009 cohort sat twelve first-
year knowledge tests and students in the 2010 cohort sat eleven first-year knowledge tests. At 
VUmc, students sat six first-year knowledge tests.

Study progress was examined by calculating the number of course credits in the European 
Credit Transfer System (ECTS) students received in their first year. The maximum attainable 
number of course credits per year is 60 at all universities.

On-time completion first-year programme was assessed by calculating whether students had 
passed all first-year courses within the year. For this variable, additional analyses were performed 
with Groningen medical school data in order to be able to compare all three universities.

Professionalism was examined at Groningen medical school and VUmc by assessing 
percentages of students who received the optimal score (i.e. ‘good’) in a professional 
development course. In this course, competencies such as collaborating, communicating, 
presenting, organizing and skills regarding physical examination of patients are trained. 
Students’ professionalism was scored as ‘insufficient’, ‘sufficient’ or ‘good’. The calculation of 
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the final grade was based on the assessment of various raters in the course, such as tutors and 
mentors. At Erasmus MC, no professionalism data was available for the analysed cohorts.

Data analysis
We performed analysis of covariance (ANCOVA) with Bonferroni post hoc multiple comparison 
tests to assess group differences in written test grades and the number of first-year ECTS students 
attained. To examine group differences in the percentage of students who obtained fewer 
ECTS than the minimum norm and percentages of students who obtained the optimal score 
in the professionalism course, we conducted binary logistic regression analyses. Definitions of 
dropout differed between universities, which made it difficult to replicate the previous analyses 
using this variable. Therefore we performed analysis of percentages of students who completed 
the first-year educational programme within one year. We performed this analysis with data 
from Groningen medical school as well. In all analyses, we controlled for gender and cohort. All 
analyses were conducted using IBM SPSS statistics for Windows Version 22.12 

Data handling and permission
Data were extracted from the student administration and anonymised for analysis. All data were 
collected as part of the selection process and regular academic activities. Therefore, individual 
consent was not necessary. 

This study was approved by the ethical review board of the Dutch association for medical 
education (NVMO-ERB, file number 458).

RESULTS
Descriptive statistics
Descriptive statistics for group size, group percentages of females and mean pre-university 
GPA are depicted in Table 1. The percentage of females differed significantly between 
groups at Groningen medical school and Erasmus MC (χ2

(3) = 3.08, p<0.05 and χ2
(3) = 9.40, 

p<0.05, respectively). At Groningen medical school, the percentage of females was higher in 
the selection-accepted group than in the lottery-admitted group that had not participated in 
selection (p<0.05).3 At Erasmus MC, Bonferroni correction for multiple comparisons rendered 
the results of post hoc tests non-significant. At VUmc, group percentages of females did not 
differ (χ2

(3) = 1.25, p>0.05). By definition, mean pre-university GPA was higher in the top pre-
university group than in the other groups at all medical schools. The other groups did not differ 
in mean pre-university GPA. 

Written test grades
Mean written test grades are displayed in Table 2. At all medical schools, written test grades 
differed between groups (Groningen medical school: F(3, 1025) = 63.2, p<0.001; Erasmus  
MC: F(3, 676) = 48.3, p<0.001; VUmc: F(3, 619) = 25.4, p<0.001). Post hoc multiple comparison tests 
showed that at all universities, the top pre-university group had a higher mean written test grade 
than all other groups (p<0.001). At Groningen medical school and Erasmus MC, the group 
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accepted in the multifaceted selection process scored higher than the lottery-admitted group 
that had not participated in this process (p<0.01)3 whereas at VUmc, this group outperformed 
the selection-rejected lottery group (p<0.05).

First-year course credits
The mean number of attained first-year course credits differed between groups at all medical 
schools (Groningen medical school: F(3, 1025) = 17.5, p<0.001; Erasmus MC: F(3, 653) = 13.2, 
p<0.001; VUmc: F(3, 648) = 7.73, p<0.001) (Table 2). At Groningen medical school, the top pre-
university group outperformed all other groups (p<0.01), whereas the lottery-admitted group 
that had not participated in the selection process obtained fewer credits than all other groups 
(p<0.05).3 At Erasmus MC and VUmc, the top pre-university group scored higher than both 
lottery-admitted groups (p<0.01), whereas the group accepted in the multifaceted selection 
process outperformed the lottery group that had not participated in this process (Erasmus MC 
p<0.001; VUmc p<0.01). 

On-time completion first-year programme
At all schools, the percentage of students who completed the first-year programme within 
the year differed between groups (Groningen medical school: χ2

(3) = 42.1, p<0.001; Erasmus 
MC: χ2

(3) = 26.31, p<0.001; VUmc: χ2
(3) = 19.3, p<0.001)(Table 3). At Groningen medical school, 

the top pre-university group outperformed all other groups (p<0.01) and the selection-accepted 
group outperformed the lottery-admitted group that had not participated in the voluntary 
process (p<0.05).3 At VUmc, the top pre-university group outperformed all other groups 
(p<0.05). At Erasmus MC, the top pre-university group outperformed all other groups (p<0.01).

Optimal professionalism score
Percentages of students who attained the optimal professionalism score at Groningen medical 
school and VUmc are displayed in Table 4. At Groningen medical school, percentages of 
students who obtained the optimal professionalism score (i.e. ‘good’) differed between groups. 
The top pre-university group and the group accepted in the selection process outperformed 
both lottery-groups, though the difference between the first group and the selection-rejected 
lottery group did not reach statistical significance due to small group size.3 At VUmc, group 
percentages of students who attained the optimal professionalism score (i.e. ‘good’) did not 
differ between groups (χ2

(3) = 4.5, p>0.05). 
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DISCUSSION
In the current study, we examined whether a voluntary multifaceted selection process had 
a participation effect and/or a selection effect on study performance by comparing performance 
at three medical schools. For written test grades, results showed a participation effect at 
Groningen medical school and Erasmus MC and a selection effect at VUmc. For obtained course 
credits, results showed a participation effect at all universities and a selection effect at Groningen 
medical school. At Groningen medical school, a participation effect seemed apparent in on-time 
first-year completion. Earlier reported selection and participation effects for professionalism 
scores at Groningen medical school were not generalizable to other contexts. Top pre-university 
students performed well on all outcome measures. For all output measures, effects differed 
between universities.

The previously reported participation effect of the voluntary selection process was not 
generalizable to the other medical schools. It seems that the voluntary selection process at 
Erasmus MC and VUmc did not lead to a self-selection of high-performers the way it did at 
Groningen medical school. A possible explanation for the absence of this effect could be sought 
in the design of the voluntary selection process, which was different at Groningen medical 
school than at Erasmus MC and VUmc. Both the first and the second phase of the process at 
Groningen medical school were more focused on so-called ‘non-academic’ attributes, whereas 
the process at Erasmus MC and VUmc was more focused on cognitive ability. It is possible 
that the process at Groningen medical school calls upon different personal characteristics than 
the process at the other institutions, and that these characteristics are more predictive of study 
performance than the variables rewarded in the other process. For example, personality might 
play a role. A recent study at this university indicated that selection-accepted students scored 
high on conscientiousness and extraversion, and low on neuroticism, characteristics that were 
shown to predict success in medical school.13 Additionally, efficient study strategies and time 
management skills might play a role.14,15 Further research is needed to study the different tools 
within the selection processes and the applicant characteristics that they call upon.

For the selection effect too, the outcomes differed between institutions. At VUmc, 
the selection-accepted group achieved higher written test grades than the selection-rejected 
group, but for the other variables we did not find such an effect. These differences in effects 
between VUmc and Erasmus MC, where the same selection process was used, might be related 
to different choices regarding the first, –‘non-academic’– phase of the selection process: Erasmus 
MC did not apply a cut-off score, whereas VUmc rejected the lowest-scoring applicants before 
inviting the remaining applicants to the second phase of the process. Applicants who scored low 
in the first phase had less experience with extracurricular activities such as jobs in health care 
settings, and might be less capable of combining their time-intensive training programme with 
their personal life and therefore perform less well in medical school.9,16 Another explanation 
could be that students accepted in the multifaceted process at VUmc are likely to have had more 
working experience within the medical context (hence, a higher score for the portfolio section 
on extracurricular activities) and therefore might have a knowledge advantage in the first stages 
of their training, explaining the higher written test scores. However, it remains unclear which 
measurements within the voluntary selection process at VUmc are related to this selection effect. 
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In studying the effects of the different admissions processes within the different medical 
schools, it became clear that outcomes differed substantially between the different universities. 
A possible explanation for these differences could be that although the grading system and 
the ECTS course credit system are standardised, the use of these measures differs between 
universities. For example, one university might offer many courses for few course credits, 
whereas the other may offer few courses that are worth many course credits. This may have had 
an effect on performance outcomes, as in principal, students are expected to reach a minimum 
amount of course credits; something that, judging from the data in our study, seems more 
difficult at one university than at the other. However, as these effects apply to all students within 
a university, we do not expect these inter-university differences to influence the intra-university 
effects we found. Yet, it would be valuable to examine relations between selection processes and 
different curricula, as a selection process that is well-matched with the educational practice 
at a given institution will likely lead to better outcomes than a selection process focused on 
characteristics that are less relevant in a curriculum.

The differences between universities are in line with earlier research showing that 
relationships between selection processes and medical school performance are influenced by 
institutional differences. For example, one study examined correlations between medical school 
performance and a selection process that was the same for three medical schools (UMAT, pre-
university GPA and interview) and found that the predictive validity of these tools differed 
significantly between schools.17 Our findings support the notion that institutional differences 
and differences in the implementation of a certain selection process influence the effects this 
process has on later performance. This implicates that the literature on the effects of selection 
tools on later performance, which consists mainly of single-site cross-sectional studies,18 
should be expanded with multi-site studies in order to draw generalizable conclusions about 
the predictive validity of different selection tools.

A pattern we consistently found in the data was that the group admitted based on a top 
pre-university GPA performed best. So far, previous academic achievement appears to be 
one of the most important predictors used in medical school selection,1,2,19,20 a strategy that is 
supported by our findings. The previous study showed that students admitted based on a top 
pre-university GPA were also successful within the ‘non-academic’ domain of medical training. 
In the current study this effect was not significant, but the trend was similar, suggesting that 
previous academic achievement might well be related to suitable ‘non-academic’ skills. This 
may partly be explained by the capabilities reflected in pre-university GPA. Performance in 
pre-university education might not just reflect academic aptitude, but also ‘non-academic’ 
qualities such as efficient study strategies, personality, work ethic, and interest in learning.14,21 
These will likely persist in later education. As such, the term ‘previous academic achievement’ 
might not fully cover the contents of this kind of achievement. All things considered, previous 
achievement in education remains a valuable criterion in medical school admissions processes.

Some limitations of our study should be taken into account when interpreting its results. 
First, we only included data from the first, pre-clinical, year of medical training. Further 
research is necessary to examine whether the effects of the different admissions processes persist 
throughout the transition to the clinical phase and will extend to performance as a medical 
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professional. Second, although we did find a participation effect and a selection effect for 
some of the outcomes, it remains unclear whether the effects can be attributed to the selection 
process as a whole, or only to parts of it. The relation between the individual tools within 
the process and performance should be analysed to examine which tools are directly related to 
performance. Third, the admissions processes that we analysed are typical for the Dutch system. 
The possibility to choose between a time-intensive selection process and lottery might influence 
outcomes and the effects of the different processes might be different when applicants do not 
have this possibility.

Conclusions
For both the participation effect and the selection effect of the voluntary selection process, 
the findings were inconsistent. Institutional differences and differences in the design of 
the selection process seem to influence the relations between the different admissions processes 
and performance. The group admitted based on a top pre-university GPA did consistently 
perform best of all the included groups. Further research is needed to examine which of 
the selection instruments are most predictive of performance, and how curriculum differences 
influence these relations.
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ABSTRACT

During the transition from a lottery-based admissions system to a selection-based system, 
multiple admissions processes were in use simultaneously in Dutch medical schools. This 
transition period offered the unique opportunity to explore performance differences between 
students who were admitted to the same medical school based on different criteria: a top pre-
university GPA, selection-acceptance, lottery after selection-rejection, or lottery. In this study 
on long-term study results, the output measures were clinical clerkship grades, dropout, MD/
PhD trajectory rates and graduation rates after seven years. All medical students (N=352) 
admitted to the Bachelor’s degree programme in Medicine at University of Groningen, 
the Netherlands in 2009 were included in the analyses. We used ANCOVA modelling, logistic 
regression, and Bonferroni post hoc multiple-comparison tests and corrected for gender effects. 
Our analyses showed that mean grade for first-year clinical clerkships differed between groups  
(F(3, 317)= 3.61; p<0.05) and was higher in the top pre-university group than in the lottery-
admitted group that had not participated in selection (p<0.05). Selection-accepted students 
did not outperform their rejected peers. Second-year clinical clerkship grades did not differ 
between groups (F(3, 300)= 1.41; p>0.05). Group differences in dropout rates bordered statistical 
significance (χ2

(3) =7.59; p=0.055). MD/PhD rates differed between groups (χ2
(3)=10.15; p<0.05) 

and were higher in the top pre-university group than in the selection-rejected lottery group 
(OR=0.23; p<0.05). Graduation rates after seven years of training did not differ between groups 
(χ2

(3)=4.54; p>0.05). We conclude that there was little difference in long-term study outcomes 
between students who were admitted through the different processes. We found no differences 
between selection-accepted and selection-rejected students. The results of this study therefore 
do not solidly support the general preference for selection-based admissions over lottery or 
GPA-based admissions. 
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INTRODUCTION
After decades of admitting medical students based on a national weighted lottery, the medical 
school admissions system in the Netherlands now employs selection based on applicant 
characteristics.1-7 This transfer between systems took place over several years, in which 
the percentages of lottery-based admissions decreased while selection-based admissions 
increased. The transition period offered a unique opportunity to compare study results of 
students who were admitted to the same medical school based on different admissions criteria. 
In this study, we focus on long-term study outcomes in order to determine whether selection-
based admission is indeed related to better study outcomes than lottery-based admission over 
the course of medical training.

In the years of transferring to a selection-based admissions system, multiple admissions 
processes were in place simultaneously in Dutch medical schools. For several years, students were 
admitted through one of three processes: applicants with an excellent pre-university GPA had 
direct access and were admitted without further assessment, other applicants could participate 
in a voluntary selection process organized by the medical school of their choice (there are 
eight medical schools in the Netherlands), or enrol in the national weighted lottery. Selection-
rejected applicants automatically enrolled in the lottery, which resulted in a fourth admissions 
pathway based on lottery after initial rejection. In a field where most studies on selection have 
to correct for range restriction due to the absence of performance data for rejected applicants,8-11 
this admissions system represented a unique natural experiment in which the effects of different 
admissions procedures on performance could be examined without restriction of range, or 
effects of institutional or time differences. 

In a paper published in 2014,2 we assessed pre-clinical performance of students who were 
admitted through the four pathways. We found that students who were admitted based on an 
excellent pre-university GPA performed well in the academic as well as the ‘non-academic’ 
courses in the curriculum. Selection-accepted students did not outperform selection-
rejected students in the academic courses, but did score better in a non-academic course on 
professionalism. The most striking finding in this study, however, was that the lottery-admitted 
group that had not participated in selection showed the lowest performance on all outcome 
measures. We proposed that the selection process, despite not having large selection effects, 
might have a participation effect because of its time and labour intensive nature. Highly 
motivated applicants may be willing to invest large amounts of time and effort into a voluntary 
selection process in order to maximize their chances of admission, whereas less motivated 
students might choose to wait for the lottery, which did not require any additional effort.

In the previous study, we included only pre-clinical performance because the selection process 
had not been in effect long enough to also examine clinical performance. However, the literature 
on medical school selection suggests that the predictive validity of academic criteria such as pre-
university GPA for medical school performance decreases with the transfer to the clinical phase, 
whereas the predictive validity of ‘non-academic’ assessments (as examined in the selection 
process) increases when these skills become a greater part of the assessment of performance.12-14 
Recent studies in the Dutch system indicated that selection-accepted students had a lower 
chance of dropping out of medical school than lottery-admitted students and perform better 
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in clinical clerkships.5,14,15 However, in most of these studies the lottery-admitted group was not 
divided into selection-rejected students and students who had not participated in the selection 
process. It is therefore still unclear whether the selection process itself was effective in selecting 
more suitable applicants, or if the difference was (partly) attributable to a participation effect. 
We wondered whether the differences we found in the pre-clinical phase would also be visible 
in clinical performance and study progress data of the four groups we studied. 

In this follow-up study, we study the first cohort in our medical school that was 
admitted through the multi-process admissions system, to examine whether previously 
found effects persist through the transition to clinical training. We focused on the following  
research questions:

1. Does performance in the clinical phase of medical training differ between selection-accepted 
and selection-rejected students, and how do these groups compare to lottery-admitted and 
excellent pre-university GPA admitted students?

2. Do dropout rates differ between the four admission groups?
3. Do MD/PhD trajectory rates differ between the four admission groups?
4. Do graduation rates differ between the four admission groups?

METHODS
Context
This study was conducted with data from University of Groningen, the Netherlands. This 
university offers a problem-based medical degree programme that consists of three years of pre-
clinical training (the Bachelor’s degree programme) followed by three years of clinical training 
(the Master’s degree programme). All students who have successfully completed the Bachelor’s 
degree programme are automatically accepted for the Master’s degree programme. In the first 
year of the Master’s degree programme, students follow four 10-week clinical clerkships and 
three courses that run through the whole academic year: professional development, clinical 
consultation, and knowledge progression. The four first-year clerkships each consist of 5 weeks 
of training in the Clinical Training Centre of the university, followed by a 5-week clinical 
clerkship in the hospital.

In the second year of the Master’s degree programme, students follow ten 4-week 
clinical clerkships in the hospital, and two courses that run through the whole academic 
year: professional development and knowledge progression. The third year consists of 
a 20-week clinical semi-doctor internship, a 20-week scientific internship, and the course on  
knowledge progression. 

Each course in the programme provides students with a fixed number of course credits 
under the European Credit transfer system. One course credit represents 28 hours of study. 
The annual number of course credits in the curriculum is 60.
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Participants
We included all 352 students who were admitted to the Dutch Bachelor’s degree programme 
in Medicine at University of Groningen in 2009 (71% females; mean age at the start of the first 
year= 18.5; mean pre-university GPA= 7.4). We distinguished between four groups of students: 
top pre-university GPA admissions (n=60; 81.7% females; mean age at the start of the first year= 
17.9; mean pre-university GPA= 8.2), selection-accepted admissions (n=86; 73.3% females; 
mean age at the start of the first year= 18.5; mean pre-university GPA= 7.1), selection-rejected 
lottery admissions (n=118; 66.1% females; mean age at the start of the first year= 18.5; mean 
pre-university GPA= 7.3), and lottery admissions (n=88; 68.2% females; mean age at the start of 
the first year= 19.0; mean pre-university GPA= 7.2) (Table 1).

University of Groningen privacy policy allows the use of student records for research purposes, 
on the condition that data cannot be traced back to individual students.16 In accordance with 
this policy, data were derived from the university administration and anonymised for analysis.

Table 1. Descriptive statistics for percentages of females, mean age at the start of the first year, and mean 
pre-university GPA for the four student groups.

  N %females Mean agei Pre-university GPAii

352 71 18.5 7.4
Top pre-university GPA 60 81.7 17.9 8.2
Multifaceted selection process 86 73.3 18.5 7.1
Selection-rejected lottery 118 66.1 18.5 7.3
Lottery 88 68.2 19.0 7.2

i Top pre-university GPA < other groups (p<0.05)
ii Top pre-university GPA > other groups (p<0.05)

Admissions system
All students in this study were admitted to University of Groningen medical school based on 
either a top pre-university GPA, acceptance in a multifaceted selection process, or the national 
weighted lottery. Chronologically, this system can be regarded as a three-step process. In 
the first step, students with a pre-university GPA of 8 or higher on a scale from 1 (poor) to 
10 (excellent), are admitted without further assessment. Pre-university GPA is calculated as 
the average of high school examinations and national final examinations. Of all high school 
graduates, approximately 4% obtain a GPA of 8 or higher, and about 15% of medical school 
applicants qualify.2 In the second step, medical schools offer a multifaceted selection process, 
in which participation is voluntary. The selection process is unique for each medical school, as 
they aim to select applicants who are suitable for their specific curriculum. In general, applicants’ 
suitability is determined based on measures of both academic aptitude and behavioural and 
interpersonal qualities. The third step is the national lottery, which is weighted for pre-university 
GPA. Applicants are divided over four GPA-categories: 7.5≤ GPA <8; 7≤ GPA <7.5; 6.5≤ GPA 
< 7, and 6≤ GPA <6.5. The admission ratio for the categories is 9: 6: 4: 3, respectively. In 2009, 
50% of the new students at University of Groningen were admitted through the weighted lottery.
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Annually, around 8500 applicants register for a degree programme in Medicine. There 
are 2785 places available at eight different medical schools, of which 410 are at University 
of Groningen. In 2009, around 350 of these places were in the Dutch Bachelor of Medicine, 
and the other 60 places were in the International Bachelor of Medicine, the English-taught 
version of the programme. In this study, we included only students who started the Dutch  
Bachelor of Medicine.

The University of Groningen selection process
The voluntary multifaceted selection process consisted of two phases. In the first phase, 
applicants had to create and hand in a portfolio with sections on their pre-university education, 
extracurricular activities, and a number of reflection assignments. Evaluations of the first phase 
indicated that the completion of the portfolio required a time investment of 40 to 60 hours. 
The portfolios that were sent in were evaluated and the 225 highest-ranking applicants were 
invited to the second round phase of the selection process, whereas lower-ranking applicants 
were excluded. In the second phase, students came to the university for a day of assignments. 
The day was divided into four 90-minute blocks: a writing assignment, a scientific reasoning 
block, a patient lecture and an MMI-like17 series of short interviews and role-plays. The second 
phase of the process focused on the assessment of academic aptitude, professional behaviour, 
communication skills and analytic/creative/practical skills. All participants were ranked based 
on their total score for the second phase and the highest-scoring applicants were offered a place 
in the University of Groningen Bachelor’s degree programme in Medicine. For a more detailed 
description of the selection process and its scoring, see Schripsema et al. 2014.2 

Outcome measures
First-year clinical clerkship scores were calculated to assess clinical performance in the first year of 
the Master’s degree programme. The average of the grades on all successfully completed clinical 
clerkships out of the four first-year clerkships were used. Grades for successfully completed 
clerkships range from 6 (sufficient) to 10 (excellent). For students who had not yet completed 
all first-year clinical clerkships, the average of the clerkships they did successfully complete  
was calculated.

Second year clinical clerkship scores were calculated to assess clinical performance in 
the second year of the Master’s degree programme. The average of the grades on all successfully 
completed clinical clerkships out of the ten second-year clerkships was used. Again, grades for 
successfully completed clerkships range from 6 (sufficient) to 10 (excellent). For students who 
had not yet completed all first-year clinical clerkships, the average of the clerkships they did 
successfully complete was calculated.

Dropout was coded 1 for students who had quit medical training between admission in 2009 
and October 2016, and 0 for students who had either graduated or were still in training.

MD/PhD trajectory was coded 1 for students who had chosen to combine their Master’s 
degree programme with a Ph.D. research project and 0 for students who had not. Students who 
choose this trajectory graduate two years later, with both an MD and Ph.D. diploma.

Graduation of the full programme was coded 1 for students who had obtained their Master’s 
degree before October 2016 (seven years after admission to the 6-year programme) and 0 for 
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students who had not. We used graduation rates seven years after admission instead of six 
(the official duration of the full programme) because in some cases there was a waiting time 
between completion of the Bachelor’s degree and the start of the first-year clinical internships, 
preventing students from graduation within six years. Students who were coded 1 for dropout 
or for MD/PhD trajectory were coded missing for this variable.

Statistical analysis
For the first-year and second-year clerkship scores, we conducted analysis of covariance 
(ANCOVA) with Bonferroni post hoc multiple-comparison tests to assess group differences in 
performance. Group differences in dropout and graduation rates were examined using binomial 
logistic regression with changing reference groups. P-values for odds ratios were corrected for 
multiple comparisons using the Bonferroni correction. All statistical analyses were performed 
using IBM-SPSS Statistics Software, version 2318 and corrected for gender effects.

Ethical approval
This study was approved by the Ethical Review Board of the Dutch Association for Medical 
Education (NVMO case number 863).

RESULTS
Descriptives
Descriptive statistics for group percentages of females, mean age at the start of the programme, 
and pre-university GPA are displayed in Table 1. Group percentages of females did not 
differ significantly between groups (χ2

(3) = 5.25; p>0.05). Mean age differed between groups  
(F(3, 348) = 7.82; p<0.001). Bonferroni post hoc multiple comparison tests showed that 
mean age in the top pre-university GPA group was significantly lower than in the other 
groups (Mean difference MD : 0.48-1.11; p<0.05). Pre-university GPA differed between 
groups as well (F(3, 348) = 56.6; p<0.001). This was due to the fact that by default, the mean  
pre-university GPA was higher in the top pre-university GPA group than in the other groups 
(MD: 0.90 – 1.08; p<0.001).

Clinical clerkship scores
The four groups differed in mean first-year clinical clerkship grades (F(3, 317)= 3.61; p<0.05). 
Bonferroni post hoc multiple comparison tests showed that the mean grade for the first-year 
clinical clerkships in the top pre-university group was slightly, but significantly higher than in 
the lottery-admitted group that had not participated in selection. Second-year clinical clerkship 
grades did not differ between groups (F(3, 300)= 1.41; p>0.05) (Table 2). 

Dropout
29 of the 352 (8.2%) included students quit their medical studies before October 2016. Group 
differences in dropout rates bordered statistical significance (χ2

(3) = 7.59; p=0.055) (Table 3).
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MD/PhD trajectory
30 of the 352 (8.5%) included students were following an MD/PhD programme. MD/PhD 
rates differed between groups (χ2

(3) = 10.15; p<0.05). After Bonferroni correction for multiple 
comparisons in post hoc analyses, the only statistically significant difference was between the top 
pre-university group and the selection-rejected lottery group (OR=0.23; p<0.008) (Table 4).

Graduation
After exclusion of all students who had dropped out or were enrolled in an MD/PhD trajectory, 
293 students remained in the analyses of graduation rates. 209 of these 293 students graduated 
within seven years after admission. Graduation rates did not differ significantly between groups 
(χ2

(3) = 4.54; p>0.05) (Table 5).

Table 2. ANCOVA analyses for group differences in mean first-year and second-year clinical clerkship grades.

N Mean
SE
Mean

F-value 
Group P-value

First-year clinical clerkshipsi 322 7.74 0.02 F(3, 317)= 3.61* p<0.05
Top pre-university GPA 54 7.84 0.05
Multifaceted selection process 85 7.74 0.04
Selection-rejected lottery 109 7.73 0.04
Lottery 74 7.63 0.04

Second-year clinical clerkships 305 7.94 0.02 F(3, 300)= 1.41 p>0.05
Top pre-university GPA 51 7.98 0.05
Multifaceted selection process 79 7.96 0.04
Selection-rejected lottery 106 7.89 0.03
Lottery 69 7.92 0.04

iTop pre-university GPA >Lottery

Table 3. Dropout rates and odds ratios for pairwise comparisons corrected for gender.

Dropout N Dropout %  

 Odds ratio

1 2 3 4

Reference group 352 29
1 Top pre-university GPA 60 7 11.7 -
2 Multifaceted selection process 86 2 2.3 0.17 -
3 Selection-rejected lottery 118 8 6.8 0.49 2.92 -
4 Lottery 88 12 13.6 1.09 6.47 2.22 -
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DISCUSSION
In this study, we examined medical school performance of four groups of students who were 
admitted through different admissions processes. Performance in clinical internships did not 
differ between selection-accepted and selection-rejected students, but we did find that first-
year clinical clerkship performance was better among students who were admitted based on 
an excellent pre-university GPA than among students who were admitted based on lottery. 
Group differences in dropout rates bordered statistical significance, with the highest rates in 
the groups that had not participated in the selection process. For MD/PhD trajectory rates, 
only the difference between the excellent pre-university GPA admitted group and the selection-
rejected lottery group reached statistical significance. The percentage of students who graduated 
the 6-year medical programme within seven years did not differ between groups.

We found little difference in clinical clerkship performance between the four student groups. 
The only statistically significant difference was that between first-year clerkship grades of 
students who were admitted based on a top pre-university GPA and lottery-admitted students. 
Selection-accepted students did not outperform selection-rejected students. For the clinical 
clerkships in the second year of the clinical phase, we did not find any group differences. Our data 
indicates that the selection process, though aimed at selecting students with good non-academic 
skills in addition to the required academic skills, did not result in better clinical performance 
among accepted students. They therefore do not seem to support the transition from a lottery-
based system to a selection-based system. Yet, the lack of performance differences in the clinical 

Table 4. MD/PhD trajectory rates and odds ratios for pairwise comparisons corrected for gender.

MD/PhD trajectory N MD/PhD %  

 Odds ratio

1 2 3 4

Reference group 352 30
1 Top pre-university GPA 60 10 16.7 -
2 Multifaceted selection process 86 10 11.6 0.61 -
3 Selection-rejected lottery 118 6 5.1 0.23* 0.38 -
4 Lottery 88 4 4.5 0.21 0.34 0.90 -

* p<0.05

Table 5. Graduation rates and odds ratios for pairwise comparisons corrected for gender.

Graduated full programme N Graduated %

Odds ratio

1 2 3 4

Reference group 293 209
1 Top pre-university GPA 43 30 69.8 -
2 Multifaceted selection process 74 54 73.0 1.34 -
3 Selection-rejected lottery 104 79 76.0 1.78 1.33 -
4 Lottery 72 46 63.9 0.88 0.66 0.50 -
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clerkships may partly be explained by a lack of differentiation. Students who show appropriate 
performance in the clinic most often receive a grade on the higher end of the scale (i.e. 7 or 
8). Other grades are rarely obtained, which makes differentiation between students based on 
clinical clerkship grades problematic. However, all students have to be sufficiently prepared for 
clinical practice before they start their clinical clerkships.19,20 The small differences might also 
indicate that the pre-clinical phase was a sufficient preparation for clinical training, regardless 
of the criteria on which admission was based. 

Group differences in dropout rates bordered statistical significance. In the selection-accepted 
group the dropout rate was 2.3%, which was the lowest of all four groups. Dropout rates were 
more than five times higher in the top pre-university group and the lottery-admitted group 
than in the selection-accepted group, but this difference did not reach statistical significance. As 
was proposed in our previous article, it is possible that the time and labour intensive selection 
process induces self-selection of highly motivated applicants, resulting in better performance 
among students who had participated in the process than among non-participants. The selection 
process forces applicants to thoroughly familiarize themselves with the medical curriculum as 
offered by our university, as well as with the medical profession itself. Students who have done 
this might therefore also have a better understanding of their future career at and choose this 
career more consciously. This kind of well-informed decision to apply to medical school has 
been proposed by Benbassat and Baumal (2007) as a better selection instrument than measures 
of ‘non-cognitive skills’.21 This notion is in line with the results of a recent study on curriculum 
sample selection for medical school, in which students were selected in a selection process that 
resembled the medical school curriculum. Students who were accepted in this process showed 
better performance than their rejected peers.22 Our findings indicate that students who made 
a well-informed decision for a career in medicine quit their training less often than students who 
were admitted based on lottery or previous academic performance. However, due to the small 
sample size this difference did not reach statistical significance, which might be explained by 
the relatively small sample size in this study and the low incidence of dropout. In total, less than 
10% of students dropped out of medical school. However, our results raise the question whether 
it is a step forward to implement a selection process, along with numerous potential biases, 
when the returns of such a process are not statistically significant.

Students who were admitted based on a top pre-university GPA chose an MD/PhD trajectory 
significantly more often than selection-rejected lottery students. The other groups did not 
differ in MD/PhD rates, although the group rates indicated that selection-accepted students 
and top pre-university GPA students chose an MD/PhD trajectory more often than the lottery-
admitted groups. Concerns have been expressed about the diminishing workforce in academic 
medicine23,24 and the data in our study provide an indication that differences in admissions 
procedures might be related to the percentage of students who choose an academic career. An 
admission process that results in an increase of students who are interested in an academic 
career within medicine would be of high value. However, no firm conclusions can be drawn 
from the data in this study. The different admissions processes be studied in further detail and 
with larger samples in order to explore possible changes in medical school selection processes 
to stimulate growth of the workforce in academic medicine.
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Graduation rates after seven years of training did not differ between groups. The percentage 
of graduated students seemed higher among selection-accepted and selection-rejected 
students than in the other two groups but this difference was not statistically significant. In 
addition, the lower graduation rates in the top pre-university group might partly be explained 
by the higher rates of MD/PhD trajectories in this group. We excluded those students from 
the graduation analysis. 

Although this study provides unique insights into effects of different admissions processes on 
long term medical school performance, it has some limitations. Firstly, we conducted this study 
at a single medical school and it remains unclear whether the effects we found are generalizable 
to other universities in the multi-process admissions system. A multi-site study we recently 
conducted at different medical schools in the Netherlands indicated that the participation effect 
of the voluntary selection process might be applicable to the selection process at University of 
Groningen, but not to more academically focused selection processes.4 It is therefore possible 
that also long-term effects of the different admissions processes differ between medical schools, 
depending on the criteria and demands in the selection process and institutional differences. 
Secondly, due to time restrictions, we only included one cohort of students in this study. This was 
the first cohort that was admitted through the multi-process admission system incorporating 
the top pre-university admissions criteria, selection, and lottery. In subsequent years, applicants 
might have been better informed about the different processes and the corresponding chances 
of admission, which might have influenced the proportion of students that, for example, applied 
for the voluntary selection process. Thirdly, the multi-process admissions system is not in effect 
anymore, and all medical schools in the Netherlands now admit all students based on a selection 
process. It is unclear whether effects of participation in the selection process persist now that 
participation is the only option. Effects related to participation might be smaller in this system, 
because some applicants who now belong to the ‘lottery-without-participation-group’ would 
now choose to participate in selection instead of choosing a different career path.

In conclusion, we found little difference in long-term study outcomes between students who 
were admitted through the different processes. Selection-accepted students did not outperform 
selection-rejected lottery students or top pre-university GPA and lottery-students. The results of 
this study therefore do not solidly support the general preference for selection-based admissions 
over lottery or GPA-based admissions. 
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ABSTRACT

Background 
Research indicates that certain personality traits relate to performance in the medical 
profession. Yet, personality testing during selection seems ineffective. In this study, we examine 
the extent to which different medical school selection processes call upon desirable personality 
characteristics in applicants.

Methods 
1019 of all 1055 students who entered the Dutch Bachelor of Medicine at University of 
Groningen, the Netherlands in 2009, 2010 and 2011 were included in this study. Students 
were admitted based on either top pre-university grades (n=139), acceptance in a voluntary 
multifaceted selection process (n=286), or lottery weighted for pre-university GPA. Within 
the lottery group, we distinguished between students who had not participated (n=284) and 
students who were initially rejected (n=310) in the voluntary selection process. Two months 
after admission, personality was assessed with the NEO-FFI, a measure of the five factor model 
of personality. We performed ANCOVA modelling with gender as a covariate to examine 
personality differences between the four groups. 

Results 
the multifaceted selection group scored higher on extraversion than all other groups(p<0.01), 
higher on conscientiousness than both lottery-admitted groups(p<0.01), and lower on 
neuroticism than the lottery-admitted group that had not participated in the voluntary selection 
process. The latter group scored lower on conscientiousness than all other groups(p<0.05) 
and lower on agreeableness than the multifaceted selection group and the top pre-university 
group(p<0.01). 

Conclusions 
Differences between the four admission groups, though statistically significant, were relatively 
small. Personality scores in the group admitted through the voluntary multifaceted selection 
process seemed most fit for the medical profession. Personality scores in the lottery-admitted 
group that had not participated in this process seemed least fit for the medical profession. It 
seems that in order to select applicants with suitable personalities, an admission process that 
calls upon desirable personality characteristics is beneficial.
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INTRODUCTION
In medical school admissions, the goal is to select the applicants with the highest potential to 
be good doctors. In addition to possessing the appropriate medical knowledge and technical 
skills, the ‘ideal doctor’ has been described as someone caring, good with people, emotionally 
stable, and responsible.1,2 In formal policy statements, qualities such as altruism, accountability, 
excellence, duty, service, integrity and respect for others are mentioned as important for 
professionalism in physicians.3,4 These qualities relate to personality characteristics, which have 
been shown to correlate with performance in medical school and in the medical profession.5-10 
Personality is often measured with the ‘Big Five’ factor model of personality, which assesses 
conscientiousness, extraversion, openness to experience, agreeableness, and neuroticism.11 
Conscientiousness, which relates to dutifulness, responsibility and accountability, is the strongest 
and most consistent personality predictor of performance in medical school as well as in 
the medical profession.8 Extraversion and openness to experience were found to be increasingly 
strong predictors of medical school performance over time.12 Agreeableness, characterized by 
factors such as altruism and being good with people, seems beneficial for communication and 
collaboration skills in doctors.9 Neuroticism, which relates to emotional instability, was found 
to correlate with stress, exhaustion, and dissatisfaction with medicine as a career.13 Based on 
these relationships, it may be beneficial for medical schools to look for ways to select applicants 
who score low on neuroticism, and high on the other factors in the Big Five factor model  
of personality. 

In order to admit applicants with such a personality profile, it would make sense to incorporate 
personality tests in the selection process. However, research shows that it is possible to be too 
conscientious, or too emotionally stable. One study indicated that relationships between these 
traits and job performance are not, as generally assumed in the literature, linear, but curvilinear, 
with the relationship disappearing at higher personality scores.14 Selecting the applicants with 
the lowest scores on neuroticism and highest scores on the other Big Five factors might therefore 
not result in the admission of students with the most suitable personality traits. A profile of an 
‘ideal’ doctor or ‘ideal’ personality values for medical workers is not available. Therefore, the use 
of personality tests for selection purposes carries the risk to be ineffective. Moreover, during 
the selection process, applicants tend to give socially desirable responses in order to increase 
their chances of admission.1,15,16 In one study, the authors administered a personality test during 
the selection process and repeated this a few months after admission. In the test during selection, 
students scored significantly lower on neuroticism and higher on the other Big Five factors than 
after having been accepted.1 This ‘faking good’ behaviour makes the results of personality tests 
administered during selection unreliable and may lead to a distortion of correlations between 
personality measurements and later performance. 

Still, in light of the relations between personality and later performance, it would be desirable 
to design a selection process which rewards constructive personality characteristics and in some 
way, sanctions disruptive personality traits. Roughly, medical school admissions processes 
can be divided in processes focusing on either academic criteria such as previous academic 
performance, or ‘non-academic’ criteria such as professionalism, empathy and communication 
skills, or random selection through a lottery. Studies examining the link between these different 



68

5

Chapter 5

types of selection processes and performance show that students admitted based on a top pre-
university GPA perform well in the academic as well as the ‘non-academic’ domain of medical 
training.17 Students accepted in a time-consuming voluntary selection process focused on several 
academic and ‘non-academic’ skills were shown to have a lower risk of dropout than lottery-
admitted students and to outperform them in clerkships.18,19 Additionally, participation –i.e. 
investment of time and effort– in a voluntary selection process seems to predict higher academic 
performance than lottery, regardless of the outcome of the voluntary process (acceptance or 
rejection). We wondered whether these performance differences could be explained by more 
constructive personality characteristics in the groups admitted based on top pre-university 
performance or selection, than in the group that was admitted by lottery. 

In this study, we therefore examined personality among students who were admitted to one 
medical school based on either a top pre-university GPA, a voluntary multifaceted selection 
process, or weighted lottery. Our research question was whether students admitted through 
different admissions processes have different personality profiles.  

METHODS
Context
This study was conducted at University of Groningen medical school, the Netherlands. Medical 
schools in the Netherlands receive approximately 8500 applications annually. University of 
Groningen medical school offers 410 of the total of 2780 places in Dutch medical schools. Of 
these 410 places, around 60 are allocated to students in the International Bachelor of Medicine, 
in which all courses take place in English. The remaining 350 places are allocated to students in 
the Dutch Bachelor. In this study, we included all 1055 students who started the Dutch Bachelor’s 
programme in 2009, 2010, and 2011.

Admission processes
At the time of data collection, places at University of Groningen medical school were assigned 
in three steps. In the first step, applicants with a pre-university GPA of 8 or higher (on a scale 
where 1=poor and 10=excellent), were granted direct access. These account for the top 5% of 
pre-university graduates in the Netherlands, and around 15% of all medical school applicants. 
Participation in the second step was voluntary. In this step, applicants participated in 
a multifaceted selection process which was organized by each Dutch medical school separately. 
Applicants who were rejected in the second step automatically enrolled in the third step. In 
the third step, the remaining places were assigned through a weighted lottery, in which 
chances of admission increase parallel to pre-university GPA. The 3-step admission system in 
the Netherlands has been described in more detail in a previous study.17

Multifaceted selection process
Between 2009 and 2011, the multifaceted selection process comprised two phases. Students were 
required to hand in a personal portfolio with information about their academic background, 
extracurricular activities, and a number of reflection assignments. Extracurricular activities 
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yielded points if they had been carried out for 3,5 hours or more per week during the previous 
1,5 years, for at least 5 consecutive months. In the section on reflection, applicants carried out 
several reflective assignments. For example, they had to reflect on statements from people in 
their network about their suitability for the medical profession. Evaluation of the first phase 
indicated that students invested between 40 and 60 hours in the development of their portfolio. 
After scoring the portfolios, the 225 highest scoring applicants were invited for the second phase. 

The second phase consisted of a full day programme with assignments in four 90-minute 
blocks: a writing assignment on policies in the medical field, a patient-lecture with subsequent 
assignments, an assignment on scientific reasoning, and an MMI-like20 series of short interviews 
and role-plays. In the writing assignment, ethical decision-making and writing skills were 
assessed. Applicants were asked to write an essay on real-life societal dilemmas, for example 
China’s one-child policy. Assessment criteria were clarity, structure, quality of arguments 
and consistency. In the patient lecture, medical knowledge, analytical skills and professional 
integrity were assessed through questions about the lecture and videos depicting a physician in 
a professional situation. Applicants were asked about professional reactions to difficult situations 
in the medical field. Assessment criteria were quality and appropriateness of the arguments, 
insight on the micro, meta, and macro level, clarity, and consistency. In the scientific reasoning 
assignment, applicants answered questions about a scientific article that they were provided with. 
Assessment criteria were scientific reasoning skills and basic knowledge of the natural sciences. 
Variables that were assessed in the MMI-like block of short interviews were communication 
skills, collaboration skills and reflection.17 These skills were assessed on a 7-point Likert scale 
by multiple independent raters. For all assignments, time-pressure and levels of difficulty 
were high. Applicants were ranked based on their scores for the four blocks. All blocks had 
the same weight, except for the MMI-like block, which was weighted double in the total score. 
The highest-ranking applicants were offered a study place. 

Data collection
The five personality factors conscientiousness, extraversion, openness to experience, 
agreeableness, and neuroticism were assessed with an authorized version of the Neo Five Factor 
Inventory (NEO-FFI) published in 1992 by Costa & McCrea.21 This questionnaire consists of 60 
items rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree), 
and can be completed in approximately 10 minutes.

First-year students were asked to fill out various questionnaires on learning styles, 
personality, positive outcomes, and study strategies approximately two months after admission, 
as part of a longitudinal professionalism course. Personality was assessed with the NEO-FFI, 
a validated shortened version of the NEO-Pi-R, which measures the Big Five personality traits. 
This shortened version was used as to not burden the students too much with the questionnaires 
during their studies. The outcomes of the inventory were communicated to the students. 
Students wrote a reflection report on the relevance of the outcomes for their study behaviour, 
how they planned to use beneficial aspects of their personality to their advantage, and how they 
would manage aspects that might lead to problems. In order to answer the research question 
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for this study, we focused on the personality data. The data were derived from the university 
administration and then anonymized.

Participants
Of all 1055 students who were admitted to the Dutch Bachelor of Medicine at University of 
Groningen in 2009, 2010 and 2011, 1019 students (response rate= 96,6%; mean age at the start 
of the first year= 18.6; 69% females) filled out the NEO-FFI. We analysed personality in four 
groups: students who were admitted based on a pre-university GPA ≥ 8 (n=139; mean age at 
the start of the first year= 18.0; 70% females); students who were accepted in the multifaceted 
selection process (n=286; mean age at the start of the first year= 18.5; 74% females); lottery-
admitted students who had been initially rejected in the multifaceted selection process (n=310; 
mean age at the start of the first year= 18.5; 69% females); and lottery-admitted students who 
had not participated in this process (n=284; mean age at the start of the first year= 19.1; 63% 
females) (Table 1). 

Data analysis
Mean personality factor score differences between male and female students were analysed with 
independent samples t-tests. Mean differences between the four groups were analysed using 
one-way analysis of covariance (ANCOVA). Gender was added as a covariate in all ANCOVA 
analyses because the t-tests showed that gender was related to personality factor scores. After 
initial analyses, the interaction term of gender and group was deleted from all models because 
this interaction was non-significant for all personality factors. This resulted in a model in which 
main effects of gender and group on personality factor scores were analysed. When ANCOVA 
analyses showed significant group differences, Bonferroni post hoc multiple comparison 
analyses were performed to assess which specific groups differed. 

Data handling and permission
University of Groningen privacy policy states that student records may be used for research 
purposes, given that reports cannot be traced back to individual students.22 Data were derived 
from the university administration and anonymized in accordance with this privacy policy. 

Table 1. Descriptive statistics for percentages of females and mean age at the start of the first year for the four 
student groups.

N % femalesi Mean ageii

Top pre-university GPA 139 71 18.0
Multifaceted selection process 286 74 18.5
Selection-rejected lottery 310 69 18.5
Lottery 284 63 19.1
Total 1019 69 18.6

i Multifaceted selection process > Lottery (p<0.05)
ii Top pre-university GPA < other groups (p<0.01); Lottery > other groups (p<0.001)
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This study received ethics approval of the Ethical Review Board of the Dutch Association for 
Medical Education (NERB dossier number: 359).

RESULTS
Descriptive statistics
The percentage of female students was higher in the group that was accepted in the multifaceted 
selection procedure than in the lottery group that had not participated in this process (p<0.05). 
In comparison with the other groups, mean age was lower in the top pre-university group 
(p<0.01) and higher in the lottery group that had not participated in the multifaceted selection 
process (p<0.001) (Table 1). 

Independent samples t-tests showed that mean personality factor scores among female 
students were significantly higher than among male students for neuroticism (Mean difference 
MD= 2.98; SE=0.46; t1017=6.46; p<0.001), agreeableness (MD= 3.75; SE=0.30; t1017=12.32; 
p<0.001), and conscientiousness (MD= 2.98; SE=0.40; t1017=7.49; p<0.001). In further analyses, 
gender was therefore added as a covariate.

Mean personality factor scores for the four student groups are displayed in Table 2. 
The ANCOVA models comparing the groups’ personality factor scores are displayed in Table 3.

Conscientiousness
Mean conscientiousness scores differed between groups (F3, 1014=12.78; p<0.001). Bonferroni post 
hoc multiple comparison analyses showed that the group that was accepted in the multifaceted 
selection process had a higher mean conscientiousness score than both lottery groups (MD: 
1.73–3.02; SE:0.47-0.48; p<0.01). The lottery group that had not participated in the multifaceted 
selection process had a lower mean conscientiousness score than the top pre-university group 
and the selection-rejected lottery group (MD: -2.81– -1.30; SE:0.47-0.60; p<0.05).

Extraversion
Mean extraversion scores differed between groups (F3, 1014=10.24; p<0.001). The group that was 
accepted in the multifaceted selection process had a higher mean extraversion score than all 
other groups (MD: 1.38–2.60; SE:0.42-0.53; p<0.01).

Table 2. Mean Big Five personality factor scores for total and the four student groups.

Top pu* (SE) MFSP* (SE) SR-Lottery* (SE) Lottery (SE)

Conscientiousness 45.8 (0.52) 46.0 (0.33) 44.3 (0.33) 43.0 (0.37)
Extraversion 43.2 (0.46) 45.8 (0.28) 44.4 (0.29) 44.0 (0.32)
Openness to experience 39.8 (0.49) 39.2 (0.31) 38.4 (0.32) 39.0 (0.35)
Agreeableness 46.1 (0.44) 45.9 (0.28) 45.3 (0.25) 44.5 (0.29)
Neuroticism 29.7 (0.55) 29.7 (0.39) 30.1 (0.41) 31.4 (0.43)
N 139 286 310 284

* Top pu = top pre-university GPA group; MFSP = Multifaceted accepted group; SR-Lottery = Selection-rejected  
lottery group
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Openness to experience
The four groups did not differ significantly in mean openness to experience scores (F3, 1014=2.17; 
p>0.05) .

Agreeableness
Groups differed in mean agreeableness scores (F3, 1014=3.70; p<0.05). The top pre-university 
group and the group that was accepted in the multifaceted selection process had higher mean 
agreeableness scores than the lottery group that had not participated in the multifaceted process 
(MD: 1.38–1.60; SE:0.37–0.46; p<0.01).

Neuroticism
Groups differed in mean neuroticism scores (F3, 1014=4.67; p<0.001). The mean neuroticism 
score in the group that was accepted in the multifaceted selection process was lower 
than in the lottery-admitted group that had not participated in this process (MD= -1.62;  
SE=0.57; p<0.05).

DISCUSSION
We found small, but significant differences in personality factor scores between the different 
admission groups. Personalities in the group that was accepted in the voluntary multifaceted 
selection process seemed most fit for the medical profession, with higher conscientiousness 
scores than both lottery-admitted groups, higher extraversion scores than all other groups, 
and higher agreeableness and emotional stability scores than the lottery-group that had not 

Table 3. ANCOVA analyses of mean differences in Big Five personality factor scores between the four student 
groups with gender as a covariate. 

Fgroup pgroup Post hoc for groups* MD** SEMD pMD

Conscientiousness F3, 1014 = 12.78 0.000 MFSP > SR-Lottery
MFSP > Lottery
Lottery < Top pu
Lottery < SR-Lottery

1.73
3.02
-2.81
-1.30

0.47
0.48
0.60
0.47

0.002
0.000
0.000
0.038

Extraversion F3, 1014 = 10.24 0.000 MFSP > Top pu
MFSP > SR-Lottery
MFSP > Lottery

2.60
1.38
1.84

0.53
0.42
0.43

0.000
0.006
0.000

Openness to experience F3, 1014 = 2.17 0.090 NS

Agreeableness F3, 1014 = 3.70 0.011 Top pu > Lottery
MFSP > Lottery

1.60
1.38

0.46
0.37

0.003
0.001

Neuroticism F3, 1014 = 4.67 0.003 MFSP < Lottery -1.62 0.57 0.025

* Top pu = top pre-university GPA group; MFSP = Multifaceted accepted group; SR-Lottery = Selection-rejected  
lottery group
** MD = Mean difference
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participated in the selection process. Personality scores in the lottery-admitted group that had 
not participated in the multifaceted selection process seemed least fit. 

The group accepted in the multifaceted selection process scored lower on neuroticism than 
students who were admitted through lottery without having participated in the selection process. 
This is in line with earlier research showing significantly lower neuroticism scores among 
students who were admitted based on an interview than among students who were admitted 
based on a non-interview process.23 It is possible that the voluntary nature of the selection 
processes induces self-selection of emotionally stable applicants. The stress of an entire day of 
assessments might affect applicants who are less emotionally stable more strongly than other 
applicants, and cause them to wait for the lottery. The high conscientiousness scores among 
selection-accepted students compared to both lottery-admitted groups may be explained by 
the requirements for the multifaceted selection process and its voluntary nature. Applicants 
are required to invest approximately 40 to 60 hours in completing their first-phase portfolio. 
This may discourage less conscientious applicants, who might spend less time on their portfolio 
or put less effort into the assignments. This may cause them to score lower in the selection 
process, as in addition to the evaluation of quality, the assignments are evaluated in terms of 
completeness, orderliness and rigour. In the lottery-admitted group that had not participated 
in the selection process, the large investment of time and effort that is required might have 
caused applicants to shy away from participation. The MMI-like20,24,25 series of interviews and 
role-plays in the second phase of the selection process, in which interpersonal skills are of high 
importance, might explain the high scores on extraversion in the selection-accepted group. 
MMI-scores were indeed found to be positively related to this factor.26,27 

The group admitted through lottery without having participated in the voluntary selection 
process had the least suitable personality scores. Conscientiousness scores in this group were 
lower than among lottery-admitted students who had participated in the voluntary multifaceted 
selection process but were initially rejected. Again, the time investment that is required for 
participation might offer an explanation. Another explanation might be that participation in 
the multifaceted selection process may be related to motivation,17,28 which in turn relates to 
personality. A meta-analysis of the relationship between personality and performance motivation 
showed that conscientiousness was positively related to performance motivation (goal-setting, 
expectancy, and self-efficacy motivation).29 This effect might be apparent in the group that 
participated in the multifaceted selection process as well. However, this same meta-analysis 
showed that neuroticism was inversely related to performance motivation,29,30 whereas in our 
study, we did not find a significant difference between the two lottery-admitted groups on 
neuroticism scores. As motivation is not only related to personality but also to performance 
in medical school,31 it would be worthwhile to investigate the role of motivation in the relation 
between personality and performance in future research.

Psychology research indicates that relations between job performance and personality 
characteristics are curvilinear. Too much conscientiousness or emotional stability does not 
seem to contribute to better performance.14 One could therefore argue that our conclusions 
about the ‘fit’ between personalities in the different groups and the medical profession are 
unsupported, because there is no indication of ‘ideal’ values of the personality traits. However, 
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rather than measuring personality with a personality test during selection, we assessed whether 
the different admissions processes called upon different personality characteristics indirectly. 
Extremely high or low scores on the personality traits would likely not result in suitable 
behaviour, and would therefore probably lead to lower scores in pre-university education or 
in the selection process. For example, through rewarding suitable behaviour, the multifaceted 
selection process may select out those applicants who are too conscientious, or too emotionally 
stable. Additionally, previous findings showed that performance was better among students who 
were admitted based on a top pre-university GPA or multifaceted selection than among lottery-
admitted students.17 It thus seems that in these groups, students have constructive personality 
traits. In choosing a selection process, medical schools should therefore be aware of this indirect 
selection on personality traits. Taking this a step further, medical schools may modify the focus 
of their selection process to call upon desirable personality traits, such as conscientiousness.

We found significant personality differences between the four groups, but the differences 
were small. This might be explained by the fact that the pool of medical school applicants is 
quite homogeneous, as all applicants are part of a highly educated group with similar vocational 
interests.32 In general, medical students seem to have different personality profiles than other 
students. Medical students score high on extraversion and agreeableness compared to students in 
sciences or applied sciences.9 In such a homogeneous group, effect sizes of different admissions 
processes are bound to be small. The fact that we did find group differences in personality scores 
indicates that the choice for a certain selection process might affect the student population in 
terms of personality.

Our study offers a unique insight into personality characteristics relevant in different 
medical school selection processes. However, some limitations should be taken into account 
when interpreting our results. First, we used the NEO-FFI inventory, a shortened version of 
the original NEO-PI-R five factor model. This shortened version measures only the five main 
personality factors, whereas the original test also assesses different facets within these higher-
level factors. In further research, it could be beneficial to use the original questionnaire, as despite 
being strongly related to each other, the facets within the main personality factors seem to have 
different, sometimes even inversed, correlations with workplace outcomes.26 For example, it was 
found that half the facets of openness to experience relate positively to job performance, whereas 
the other half correlate negatively.33 This might explain our non-significant results for this factor 
as well. Second, there is an ongoing debate on the stability of personality characteristics in this 
age group. Some argue that personality characteristics are stable in adulthood, whereas others 
argue that personality characteristics are susceptible to change, depending on environmental, 
physical, and cognitive factors.34 If personality characteristics are indeed still changing in 
adulthood, this affects the reliability of our measure of personality: conclusions could be 
different when personality in the same groups is measured again after a period of time. A third 
limitation of our study is that conducting the research at a single medical school might lead 
to a selection bias, as applicants generally apply to a specific medical school based on their 
personal preferences. For example, a study by Wilson and colleagues (2013) showed that higher 
agreeableness and conscientiousness scores were associated with attending an undergraduate 
school and a rural or community focused school.35 It therefore remains unclear whether our 
results are generalizable to other medical schools within the same admission system.
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Conclusions
Students accepted in the voluntary multifaceted selection process seemed to have the most 
suitable personality profiles. Lottery-admitted students who had not first participated in this 
process had the least suitable personality profiles. In the design of an admissions process, 
medical schools should take into account that different selection tools might call upon different 
personality traits. They may use this effect to select applicants with suitable personalities.
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ABSTRACT

Situational Judgement Tests (SJTs) are increasingly implemented in medical school admissions. 
In this paper, we investigate the effects of vocational interests, previous academic experience, 
gender and age on SJT performance. The SJT was part of the selection process for the Bachelor’s 
degree programme in Medicine at University of Groningen, the Netherlands. All applicants for 
the academic year 2015-2016 were included and had to choose between learning communities 
Global Health (n=126), Sustainable Care (n=149), Intramural Care (n=225), or Molecular 
Medicine (n=116). This choice was used as a proxy for vocational interest. In addition, all 
graduate-entry applicants for academic year 2015-2016 (n=213) were included to examine 
the effect of previous academic experience on performance. We used MANCOVA analyses with 
Bonferroni post-hoc multiple comparisons tests for applicant performance on a six-scenario 
SJT. The MANCOVA analyses showed that for all scenarios, the independent variables were 
significantly related to performance (Pillai’s Trace:0.02-.47, p<.01). Vocational interest was 
related to performance on three scenarios (p<.01). Graduate-entry applicants outperformed 
all other groups on three scenarios (p<.01) and at least one other group on the other three 
scenarios (p<.01). Female applicants outperformed male applicants on three scenarios (p<.01) 
and age was positively related to performance on two scenarios (p<.05). A good fit between 
applicants’ vocational interests and SJT scenario was related to better performance, as was 
previous academic experience. Gender and age were related to performance on SJT scenarios in 
different settings. Especially the first effect might be helpful in selecting appropriate candidates 
for areas of health care in which more professionals are needed.
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INTRODUCTION
In medical school selection, a growing emphasis is placed on the measurement of so-called 
‘non-academic’ characteristics, such as professionalism, empathy, communication skills, 
and integrity.1,2 One instrument measuring such ‘non-academic’ variables is the Situational 
Judgement Test (SJT), which is increasingly used for medical school selection purposes. In SJTs, 
applicants’ reactions to hypothetical scenarios they might encounter in the occupation they are 
applying for are assessed.3,4 Research on SJTs in medical school selection reports good validity 
for future job performance: SJT performance was found to significantly predict performance 
in interpersonal courses, internships, OSCEs , and jobs.5-7 In this study, we examine whether 
different types of applicants respond differently to SJT scenarios set in certain medical contexts.

Research on SJT use in medical student selection shows that SJT scores differ between 
white individuals and other ethnic groups: white applicants score better than applicants from 
other ethnic backgrounds.8 Additionally, adverse impact of gender has been reported: female 
applicants tend to score slightly better in SJTs than male applicants.6,8 However, the influence of 
factors other than gender and ethnicity on SJT performance in medical school selection has not 
yet been studied. We wondered whether differences between applicants in terms of vocational 
interests, academic experience and age are related to differences in SJT performance in medical 
school selection.  

In SJTs, applicants judge multiple responses to written or video-based scenarios in which 
occupation-related situations are depicted. Depending on the evaluation method, applicants 
rate or rank the responses for appropriateness, or name the most appropriate response(s).9 
SJTs aim at giving an indication of so-called ‘non-academic’ skills, not at measuring clinical 
knowledge.10 In medical school admissions, this means that applicants need not have experience 
within the medical field, and should be able to judge SJT situations regardless of their clinical 
knowledge. However, even if clinical knowledge is not required in an SJT, the situations depicted 
in the scenarios may be more familiar or attractive to one applicant than to another, depending 
on their experiences and personal interests. In a field as large as the medical profession, an 
infinite number of possible scenario settings is available. Likely, applicants differ in their interest 
in different fields within health care. Human Resources research shows that the ‘fit’ between 
vocational interests and job characteristics is predictive of job performance.11 Job performance 
is better among those who have an interest in the specific content of their job, than among 
those whose vocational interests lie somewhere else. We wondered whether there would be 
a similar relation between vocational interests of medical school applicants and performance on 
SJT scenarios in different settings. 

In addition to factors related to vocational interests, previous experience in the academic 
context might influence SJT performance in medical school admissions. The transition from 
pre-university education to medical school means a change of educational environment. 
Likely, this new environment requires newly admitted students to adapt to a new culture and 
to the norms and values in the academic community. Experience in this setting may influence 
performance on SJT scenarios in the admissions process because applicants with this experience 
have already learned what kind of behaviour is appropriate in the university context. Therefore, 
graduate-entry applicants might for example score higher on SJT scenarios than undergraduate-
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entry applicants. Additionally, there is a possibility that age plays a role in SJT performance. 
Older applicants have more life experience, which might lead to a better understanding of 
interpersonal relations and consequently, better SJT performance. 

In the current study, we therefore examined relations of vocational interests, prior experience 
in the academic setting, age, and gender with performance on SJT scenarios in different settings. 
We focused on the following questions:

1. Is vocational interest related to SJT performance in medical school admissions?
2. Is prior experience in the academic setting related to SJT performance in medical  

school admissions? 
3. Is age related to SJT performance in medical school admissions?
4. Is gender related to SJT performance in medical school admissions?

METHODS
Context
This study was performed at University of Groningen, the Netherlands. Medical training at 
this university is divided in a three-year pre-clinical Bachelor’s degree programme followed 
by a three-year clinical Master’s programme. In this study, applicants for the Bachelor’s 
degree programme are considered undergraduate-entry applicants, whereas applicants 
who have already obtained a Bachelor’s degree in a field related to medicine are considered  
graduate-entry applicants. 

In the Bachelor’s degree programme, all students acquire the same medical knowledge 
in the core programme, but intrinsic competencies are acquired in four different learning 
communities. Each learning community consists of teachers and students interested in a specific 
area of health care. In the admissions process, applicants have to choose one of the four learning 
communities based on their vocational affinities and interests: Global Health, Sustainable Care, 
Intramural Care, and Molecular Medicine. The different learning communities lead to the same 
Bachelor’s degree and the medical content is the same for all communities, but students learn 
intrinsic competencies in community-specific settings. During the 3-year Bachelor’s programme, 
students have to stay in the learning community they chose during the admissions process. We 
approached the choice for a specific learning community as a proxy for vocational interest.

In the Global Health learning community, the focus lies on major health issues that influence 
individuals and populations worldwide. The Sustainable Care learning community focuses on 
continuous, effective, timely, safe and affordable care for the (elderly) patient at home. In this 
community, the focus is on the sustainability of health care after 2025. The Intramural Care 
community focuses on more complex health care in which teams of professionals have to deal 
with (in-house) patients with increasingly complex diagnoses. Themes in this community are 
patient safety, academic research underlying medical treatment and collaborations between 
various medical specialists. In the Molecular Medicine community, the focus is on the molecular 
causes of diseases and methods for diagnosis and therapy. The Global Health and Molecular 
Medicine communities are taught in English, whereas the Sustainable Care and Intramural Care 
communities are taught in Dutch. 
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Every year, there are 410 places available in the Bachelor’s programme in Medicine at 
University of Groningen medical school. In the admissions process, applicants are ranked for 
the Bachelor’s degree programme on one ranking list, independent of their learning community 
choice. Applicants are informed about this. The highest-ranking applicants are offered a place 
in the programme in the learning community of their choice. The size of the different learning 
communities therefore differs between years. 

In addition to the regular Bachelor’s programme, University of Groningen offers a pre-
master programme for graduate-entry students. This one-year programme provides students 
with a certificate with which they can enrol in the same 3-year Master’s degree programme as 
students with a Bachelor’s degree in Medicine. Students who are eligible for the graduate-entry 
programme have acquired a Bachelor’s degree outside, but related to, the field of medicine, such 
as biomedical sciences or pharmaceutics. Every year, a maximum of 45 students is admitted to 
the graduate-entry programme. We approached the graduate-entry applicant group as a group 
with previous academic experience.

Participants
616 applicants participated in the selection process for the Bachelor in Medicine at University of 
Groningen for the academic year 2015-2016 (mean age 19.0; 68.4% females). All participating 
applicants were included in the analyses. Applicants had to choose one out of four learning 
communities: Global Health (n=126), Sustainable Care (n=149), Intramural Care (n=225), or 
Molecular Medicine (n=116). 

225 applicants applied for the graduate-entry programme for 2015-2016 (mean age 24.1; 
64.8% females). For 12 applicants, date of birth was not registered. These students were excluded 
from the analyses. Therefore, 213 applicants to the graduate-entry programme were included in 
the analyses. 

The privacy policy of the University of Groningen states that student records can be used 
for research purposes, as long as reports cannot be traced back to individual students.12 In 
accordance with this privacy policy, data were derived from the university administration and 
anonymised for analysis. 

SJT measurement
The SJT was a (small) part of both the selection process for the Bachelor’s degree programme and 
the graduate-entry programme. The selection process consisted of an assessment of cognitive 
qualities combined with an assessment of ‘non-academic’ skills. Within the ‘non-academic’ 
assessment, there were different assignments, among which the SJT. The SJT contained six 
different scenarios, each accompanied by five behavioural responses. The scenarios are displayed 
in Table 1. All applicants sat the same six-scenario SJT.

All scenarios had the same lay-out (see appendix): for each scenario, applicants had 
to decide whether each response was professional or unprofessional. They had to rank all 
behavioural responses on a bar which was divided in two parts: unprofessional and professional. 
Subsequently, applicants were asked to give arguments for their placement on the bar of 
the different responses. Applicants could obtain 10 points for the ranking assignment, and 10 



84

6

Chapter 6

points for their argumentation. For the ranking part of each assignment, points were granted 
according to the following rules:

• All behavioural responses in the correct half of the bar and in the correct order: 10 points
• Extremities correct, all responses in the correct half of the bar (but wrong order): 8 points
• Extremities correct, correct order, (middle) responses in wrong half of the bar: 5 points
• Extremities wrong, wrong order, responses in correct half of the bar: 3 points
• All other cases where 5 responses are placed on the bar: 1 point

For the argumentation part of each assignment, 2 points per behavioural response could be 
obtained. For each response, 2 points were awarded for a valid, complete argument. 1 point was 
awarded when an argument was valid but incomplete.

The SJT was designed by a committee consisting of physicians, ethicists and psychologists. 
The scenarios were designed to reflect realistic situations within health care. In the design of 
the SJT, the committee aimed at formulating a diverse set of scenarios placed in different settings 
in the medical and academic context. Due to the low number of scenarios and the diversity 
of the scenario settings, the complete SJT reached only a moderate internal consistency, with 
a Cronbach’s alpha of 0.43. This was not considered a problem, as the different settings might 
measure different, but relevant, dimensions of professionalism. The SJT was only a small part of 
the non-academic assessment, accounting for approximately 25% of the final score in the non-
academic assessment, and 12.5% of the final selection score.

All scenarios were discussed in the committee and the order of appropriateness of 
the behavioural responses was discussed until consensus was reached. Subsequently, 
the committee defined the answer key. After the selection process, the SJT was rated by graduate 
degree law students according to this predefined answer key. These students were specifically 
trained for this assessment. 

Analysis
We performed multivariate analysis of covariance (MANCOVA) with scores on the SJT scenarios 
as dependent variables and the different groups of applicants, gender and age as independent 
variables. To examine pairwise differences between applicants in the different groups, we 
performed Bonferroni post hoc multiple comparison tests. All analyses were conducted using 
IBM SPSS for Windows version 23.13 
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Table 1. SJT scenarios

Scenario Title SJT scenario

Harmful 
information

A young man (20) visits an ophthalmologist’s surgery because of poor sight in his 
left eye. The ophthalmologist diagnoses optic neuritis and advises his patient to wait 
for a while, since in most cases normal sight is restored spontaneously within a few 
weeks. The young man still has some questions and returns to his general practitioner 
(GP). He wants to know what could be the cause of his disorder. The GP tells him that 
usually no cause can be indicated, but that in a limited number of cases it could be an 
early symptom of multiple sclerosis. A few days later the mother of the young man rings 
the GP. She is very angry that the GP has given her son this information. Her son is very 
upset and cannot concentrate on anything. She accuses the GP of providing useless – 
even harmful – information.  

Housekeeping Mr De Vries (83) and Mrs De Vries (80) have been married for 55 years. Mrs De Vries 
was admitted to the hospital because she has pyelonephritis and is experiencing cold 
shivers. She has just returned home and is in a quite weak condition. There is no-one to 
provide informal care. Their only son lives a three-hour drive away.
The GP pays a visit and is worried about the situation: he feels that Mr and Mrs De Vries 
need home care and help with housekeeping. Mr and Mrs De Vries do not feel that this 
is necessary. In addition, they would have to pay for the care themselves, and they do 
not want to do so. 

Overcrowded 
practical

Lisa, a student assistant in the Microbiology department, is tasked with preparing 
practicals, setting them up and assisting the students who do them. The practicals are 
given to groups of 25 students. The students are allocated their places by the teaching 
organization. On Friday there are two practicals: one at 11 a.m. and another at 3 p.m. At 
11 a.m. 40 students turn up. This means that there is not enough material to work with 
at the practical.

New resident Jan graduated six months ago and has just begun to work as resident on the Adult 
Intensive Care department. He is on his night shift and is the department’s doctor 
on duty. The condition of one of the patients on the ward is deteriorating rapidly. 
After consultation, it is decided to ring the family. They come to the hospital and ask 
about the situation. Jan is contacted. Jan feels uncertain about the complex details 
involved and calls the supervising intensivist. Jan asks her to explain to the family what 
the situation is. The intensivist is busy providing acute care to a patient in Accident & 
Emergency (A&E) and tells Jan that she will be there when she is finished. 

Unconscious 
man

Roberta is a third-year medical student. She managed to successfully complete the first-
year Basic Life Support (BLS) course. On Thursday evening (when the shops are open 
late), she is crossing the Grote Markt (4 minutes away from the UMCG), when she sees 
a group of people standing around a man who is lying unconscious on the ground. 
The bystanders do not appear to know what to do.

Great-aunt Ahmed is a fifth-year medical student, who is in the second year of his clerkships. At 
a party with relatives, he is asked about his experiences at the hospital. He tells them 
a bit about his clerkship in the Dermatology department. Later on, a great-aunt in 
her late seventies comes up to him. She tells him that she is worried about a spot near 
her ear, which appears to be a mole that is growing. Could he take a look? She doesn’t 
want to bother her GP with it: ‘I don’t even know him. I don’t like going to the doctor. 
The last time I was there was in 1985.’
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RESULTS
Descriptive statistics
Descriptive statistics for percentages of females and mean age per group are displayed in Table 2. 
Analysis of variance (ANOVA) showed no significant differences in the percentages of females 
between the five groups. The mean age among applicants for the Global Health community 
was significantly higher than among applicants for the Sustainable Care and Intramural Care 
communities. The mean age of graduate-entry applicants was significantly higher than in 
the other groups. 

Table 2. Descriptive statistics for percentage of females and mean age per group

N % females Mean age

829
Global Health 126 73.0 19.8
Sustainable Care 149 71.8 18.5
Intramural Care 225 64.0 18.6
Molecular Medicine 116 64.7 19.1
Graduate-entry (GE) 213 64.8 24.1

Impact of applicant characteristics on SJT performance
Multivariate analysis of covariance (MANCOVA) showed that all independent variables were 
significantly related to SJT performance (Pillai’s TraceGroup=.47, F24,3280=18.34, p<.001; Pillai’s 
TraceGender=.03, F6,817=4.96, p<.001; Pillai’s TraceAge=.02, F6,817=3.18, p<.01).

Group means for each SJT scenario, adjusted for gender and age effects, are displayed in 
Table 3. Bonferroni post hoc multiple comparison tests showed that there were significant 
differences between applicants for the different learning communities. 

Graduate-entry applicants outperformed several other groups on all SJT scenarios (Mean 
difference (MD)=1.41-3.34, p<.05). Significant group differences for each scenario are displayed 
in the most right column of Table 3. 

Female applicants outperformed male applicants on the Housekeeping, Overcrowded 
practical, and Great-aunt scenarios (MD=.42-.94, p<.05)(Table 3).

Age was positively related to performance on the Housekeeping and Great-aunt scenarios  
(F1, 822= 5.72 and 6.43, respectively, p<.05) (Table 3).
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Table 3. MANCOVA analyses for SJT performance with Bonferroni post hoc pairwise between-group 
comparisons

N
Corrected
Mean

SE
Mean F-value Post-hoc for group$

Harmful information1 829
Gender F1,822 = .14
Age F1,822 = 0.72
Group F4, 822 = 8.18*** GE > other groups
Global Health (GH) 126 4.04 .45
Sustainable Care (SC) 149 5.37 .43
Intramural Care (IC) 225 4.69 .35
Molecular Medicine (MM) 116 5.04 .47
Graduate-entry (GE) 213 7.39 .42
Housekeeping 2 829
Gender F1,822 = 12.19**
Age F1, 834 = 5.72*
Group F4, 834 = 6.96*** GE & SC > GH & MM
Global Health (GH) 126 4.10 .27
Sustainable Care (SC) 149 5.25 .25
Intramural Care (IC) 225 4.85 .21
Molecular Medicine (MM) 116 3.93 .28
Graduate-entry (GE) 213 5.51 .25
Overcrowded practical3 829
Gender F1,822 = 9.44**
Age F1, 834 = 3.12
Group F4, 834 = 91.75*** GE & MM > other 
Global Health (GH) 126 3.65 .16 groups
Sustainable Care (SC) 149 3.90 .15
Intramural Care (IC) 225 3.65 .13
Molecular Medicine (MM) 116 6.72 .17
Graduate-entry (GE) 213 6.26 .15
New resident4 829
Gender F1,822 = 1.56
Age F1, 834 = 2.44
Group F4, 834 = 14.12*** GE > other groups
Global Health (GH) 126 4.23 .25 IC & SC > MM
Sustainable Care (SC) 149 4.71 .24
Intramural Care (IC) 225 4.73 .20
Molecular Medicine (MM) 116 3.71 .26
Graduate-entry (GE) 213 6.26 .23
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DISCUSSION
In the current study, we examined whether vocational interests, previous academic experience, 
gender, and age were related to performance on SJT scenarios set in different contexts. Effect 
sizes were small to moderate. We found that vocational interest was related to performance on 
the different SJT scenarios. Previous academic experience was related to higher performance in 
the SJT, regardless of age. Female applicants outperformed male applicants on three out of six 
scenarios, whereas age was positively related to performance on two out of six scenarios.

This study provides, to our best knowledge, a first indication that SJT performance is related 
to the vocational interests of applicants. Upon closer inspection, we noticed that the scenarios 
for which there was a difference between the groups of students with different vocational 
interests, were fitting for the different learning community choices. For example, applicants 
with an interest in the themes of Sustainable Care performed better than the other groups on 
the scenario that depicted an ethical dilemma regarding an elderly couple and their need for 
home care. Similarly, applicants with an interest in Molecular Medicine outperformed their 

Table 3. (continued)

N
Corrected
Mean

SE
Mean F-value Post-hoc for group$

Unconscious man5 829
Gender F1,822 = 2.52
Age F1, 834 = 0.64
Group F4, 834 = 4.52** GE > IC
Global Health (GH) 126 4.85 .27
Sustainable Care (SC) 149 4.85 .25
Intramural Care (IC) 225 4.19 .21
Molecular Medicine (MM) 116 4.56 .28
Graduate-entry (GE) 213 5.65 .25
Great-aunt6 829
Gender F1,822 = 9.76**
Age F1, 834 = 6.43*
Group F4, 834 = 11.70*** GE > other groups
Global Health (GH) 126 4.20 .36
Sustainable Care (SC) 149 4.02 .34
Intramural Care (IC) 225 5.18 .28
Molecular Medicine (MM) 116 4.10 .38
Graduate-entry (GE) 213 6.94 .34

$ P-values for the differences in this column are under 0.05 after Bonferroni correction
*p<.05; **p<.01; ***p<.001
1 r2 = 0.047
2 r2 = 0.050
3 r2 = 0.335
4 r2 = 0.075
5 r2 = 0.043
6 r2 = 0.066
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peers on the scenario that describes a laboratory setting. For this scenario, the proportion of 
explained variance by the model was much higher than for the other scenarios, indicating that 
this scenario might have been particularly attractive to the Molecular Medicine applicants and 
graduate-entry applicants than to the other applicant groups. It seems that, similar to the positive 
influence of a good ‘fit’ between personal interests and job characteristics on job performance, 
a good match between an SJT scenario setting and the vocational interests of applicants seems 
related to higher SJT performance.

We found a positive relation between previous experience in the academic setting and SJT 
performance, regardless of SJT setting and age. The higher performance among graduate-
entry applicants might be related to the process of professional identity development, in which 
students increasingly identify themselves with a certain professional group.14,15 It is possible 
that applicants with prior experience in the academic setting have developed a professional 
identity suited to the academic culture, whereas the professional identity of applicants without 
this experience is still more tuned to high school or other professional environments they may 
have worked in. Another explanation for the higher scores among experienced applicants may 
be that these applicants are advantaged by their previous education, which, for graduate-entry 
applicants, is related to the field of medicine. These students may have previous experience in 
a medical environment that helps them in the SJT. 

Female applicants outperformed male applicants on three out of six scenarios, regardless 
of vocational interests and age. This was in line with previous research showing that in SJTs, 
females slightly outperform males.6,8 A possible explanation for the difference between females 
and males in performance on the difference scenarios could be that females generally score 
higher on personality factors such as conscientiousness and agreeableness, and some scenarios 
might relate to these factors more strongly than others.8 We found age effects for two out of six 
scenarios, on which older applicants scored better than younger applicants. 

The relation between SJT performance on the different scenarios and applicants’ vocational 
interests was unanticipated. Therefore, we could refer to this effect as adverse impact. It could be 
deemed a threat to fairness that with our choice for certain settings for the SJT scenarios, we gave 
applicants who have a personal affinity with these settings an advantage over applicants interested 
in other health care settings. However, when looking at this effect from a social accountability 
perspective,16 it could provide medical schools with an opportunity to select applicants with an 
interest in areas of health care in which there is, or will be, a shortage of medical professionals. 
For example, in countries where there is a shortage of medical professionals in rural areas, 
medical schools could implement an SJT in which many scenarios are set in a rural contexts, 
in order to give an advantage to those applicants who are interested in working in a rural area. 
Similarly, SJT scenarios could be designed in such a way that applicants with an interest in 
working with elderly people (a growing demographic group that often needs long-term health 
care), are more likely to perform well on a SJT scenario setting than applicants with an interest 
in working with children (a relatively healthy demographic group, which is decreasing in size). 
However, this study only provides a first indication of the impact of vocational interests on 
performance in related SJT settings and the effects should be confirmed and analysed in further 
detail before it can be used for selection decisions and social accountability purposes. 
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Our study adds to the existing literature by providing a first indication of an association 
of applicants’ personal preferences and experience with SJT performance in medical school 
admissions. Earlier research has shown adverse impact of gender and ethnicity, but other 
influences have not been thoroughly examined. However, the current study has some limitations. 
First, our analyses were carried out at a single university, where applicants can only apply for 
one of four learning communities, which focuses on a specific area within the medical field. 
This is a rather unique situation, and it remains unclear whether this setup draws different 
applicants than universities where all applicants are admitted into the same programme. Our 
results may therefore not be generalizable to other contexts. However, this setup did provide 
us with the possibility to examine the relation between vocational interest and performance 
on specific SJT scenario settings. Second, our analyses were limited to six SJT scenarios. In this 
design, differences in SJT scenario settings will have a larger impact on selection outcomes than 
in designs with more scenarios. When a larger number of scenarios are used, the total SJT can 
cover more areas of health care and therefore the impact of matches and mismatches between 
applicant and scenario settings will have a smaller influence. 

In conclusion, this study indicates that applicants’ vocational interests, academic experience, 
gender and age are related to performance on SJT scenarios in different settings. Especially 
the first effect might be helpful in selecting appropriate candidates for areas of health care in 
which more professionals are needed.
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APPENDIX 
Situational Judgement Tests outline
The next six assignments concern situations where a doctor or student is confronted with 
a problem. Five different courses of action (‘actions’) are then presented. These actions must be 
evaluated in two ways.

First evaluation
Indicate how professional you find the suggested actions. Do this by filling in the action number 
where you feel it belongs on the bar, which runs from ‘very unprofessional’ to ‘very professional’.

Example
If in a given situation you find that:

• the third proposed course of action is very professional;
• the first and second are not very professional but are certainly not unprofessional;
• action 2 is slightly more professional than action 1;
• the fourth and fifth actions are very unprofessional ( action 5 more unprofessional than 

action 4), fill in the numbers on the bar as follows:

very unprofessional 5, 4 1   2  3 very professional

Second evaluation
Give arguments for your appraisal of each action. In the example above, explain why you feel 
actions 1 and 2 are not really unprofessional (but not very professional either), why action 3 is 
very professional, and why actions 4 and 5 are very unprofessional.
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General discussion 

The main purpose of the research in this thesis was to find out whether a selection-based medical 
school admissions system should be preferred over a lottery-based system. The period in which 
the Netherlands transitioned from a lottery-based admissions system to selection provided 
us with the unique opportunity to compare study outcomes of students who were admitted 
based on either a top pre-university GPA, selection-acceptance, weighted lottery after selection-
rejection, or weighted lottery without participation in selection. We addressed relations between 
the different processes and study performance in medical school as well as associations with 
personality. In addition, we studied whether the scenario settings in a situational judgement test 
were related to performance of different types of applicants. The unique context of the Dutch 
multi-process admissions system enabled us to cast new light on medical school selection effects.

Main findings
The decentralised selection processes we studied were initially aimed at ranking applicants on 
their level of suitability for medical school and admit those with the highest levels. Selection-
accepted students were therefore expected to do better in their medical studies than selection-
rejected students. However, such a selection effect was barely visible in our data. The effect 
of participation in the voluntary process was more evident: students who had been admitted 
via the national lottery without first participating in the voluntary selection process showed 
the lowest performance on almost all pre-clinical outcome measures (Chapter 2). It should 
however be noted that even in this ‘low performing’ group, most students showed adequate 
performance and progressed through medical training without significant problems. 
The participation effect was likely related to the large amounts of time and effort that were 
required for participation in our selection process. However, it did not persist through time: after 
seven years of medical training, there were no participation-related performance differences 
in dropout, clinical clerkship performance or graduation rates (Chapter 4). Moreover, in 
the multi-site study that we performed to further examine participation and selection effects in 
the Dutch multi-process admissions system, the previously found effects could not be replicated. 
(Chapter 3) Selection and participation effects seem highly dependent on the institutional 
context in which the admissions processes are implemented.

Our study on personality among medical students indicated that the different admissions 
processes indirectly call upon different personality characteristics. The group that was admitted 
through the weighted lottery without having participated in the voluntary selection process 
scored lowest on Big-Five personality characteristics related to success in the medical profession. 
The selection-accepted group reported the most suitable personality profiles.

We found that in a situational judgement test (SJT), applicants with vocational interests that 
were in line with the SJT scenario settings performed better on those scenarios than applicants 
who were more interested in other fields within medicine. In addition, we found that graduate-
entry students performed better in an SJT than undergraduate-entry applicants. Females and 
older applicants scored better on some of the scenarios as well (Chapter 6). These findings 
indicate that the choice for certain scenario settings in the design of an SJT likely influences 
selection outcomes. 
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Methodological considerations
Some methodological issues should be taken into account when interpreting the results 
of the studies in this thesis. Firstly, the differences between students who were admitted to 
medical school via the different admissions processes were, though in some cases statistically 
significant, relatively small. Considering the uncertainties that are inherent to all medical school 
selection processes, such as bias,1-6 limited predictive and criterion validity,7-10 and reliability  
issues,11-15, the question remains whether the switch from national weighted lottery to selection-
based admissions was a step forward. These issues are applicable to the research in this thesis 
as well. So far, it seems that the transition from lottery to selection for medical schools in 
the Netherlands was based on politics and applicants’ perceived need for autonomy and 
influence on admissions decisions, rather than strong scientific evidence.

Secondly, all studies in this thesis were carried out in the Netherlands. Four of the five studies 
examined results regarding the four different admission groups that we had in the multi-process 
admissions system. This was a unique system, which provided us with a type of natural experiment 
that enabled us to draw conclusions about different admissions processes without restriction of 
range and without having to correct for time differences and institutional differences. However, 
this system was highly specific to the Dutch setting, decreasing the generalizability of the results 
to the international selection setting. It remains unclear whether the selection and participation 
effects we found in this thesis would be the same in settings where selection is not based on 
voluntary participation, and where there exists no national lottery. In admissions systems where 
participation in selection is the only way into medical school, the self-selection effect related 
to participation might be smaller, because some applicants who, in our system, belonged to 
the ‘lottery-without-participation-group’ would then choose to participate in selection instead 
of choosing a different career path. 

A third consideration also regards generalizability; our multi-site study showed that selection 
and participation effects are influenced by the institutional context of the selection setting.16 
Effects of the different admissions processes differed between the universities we included in our 
studies (Chapter 3). As some of our studies were performed at a single institution, more research 
is needed to further examine the effects before our results are generalized to other institutional 
settings. Furthermore, the relations between different selection tools within the processes and 
later performance, and the relation of time-investment in a selection process with performance 
should be analysed. The participation effect that we found might partly be related to the amount 
of time and effort required for participation in a selection process.17 This should be confirmed 
in further research.

A fourth methodological consideration concerns our study designs. In our analyses, we 
mostly examined group differences. Consequently, we did not calculate associations between 
selection scores and later performance, or correlations between scores on certain parts 
of the selection procedures and later performance. The design of our studies was suitable 
for the purpose of comparing the different selection processes and deciding whether or not 
the switch to selection is a step forward. However, the next step in analysing the data would be 
to calculate effects for the different measurements in the selection process, in order to pinpoint 
which elements in the process are responsible for the effects we found.
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Selection effect
There was little difference in performance between selection-accepted and selection-rejected 
students, implicating that the selection processes we studied did not differentiate effectively 
between suitable and less suitable applicants. However, our study on long term outcomes 
did indicate that the selection-accepted group had the lowest dropout rates and a relatively 
high percentage of students who opted for an academic career within medicine, though these 
differences did not reach statistical significance. These long-term effects could be relevant in 
the practical reality of medical schools, both professionally and economically. In a time where 
the diminishing workforce in academic medicine raises serious concerns,18,19 a selection process 
through which a relatively high percentage of students with academic ambitions are admitted 
is of high value. The low dropout rates in the selection-accepted group are beneficial for both 
applicants and medical schools: in the selective medical school admission context, every student 
who drops out means a lost study place, which are scarce and heavily desired by many other 
suitable applicants.20 However, also this effect should be interpreted with some caution: even 
in the lottery-admitted group, relatively few students drop out of medical school (Chapter 
3).21-25 This can probably be explained by the homogeneity in the applicant pool. In principle, 
all applicants should have the qualities required to develop themselves into a good physician, as 
they all meet the highly selective entry requirements for medical school.

Participation effect
The study described in Chapter 2 indicated that students who had participated in the voluntary 
multifaceted selection process performed better in medical school than lottery-admitted students 
who had not participated. One of the explanations for this effect is that past performance is 
the best predictor of future performance.20,24,26 The medical profession is characterized by hard 
work and long days.27 Applicants who work hard in the application process will likely also work 
hard in medical training, leading to better study outcomes. Motivation might be an important 
factor in this mechanism: highly and internally motivated applicants may be more likely to 
invest large amounts of time and effort in their application to medical school than applicants 
with lower, or mostly external, motivation. Research on strength and quality of motivation 
in selected students and students who were admitted through lottery or based on a top pre-
university GPA indeed showed that selected students had the strongest motivation. However, 
no differences in quality of motivation were reported: selected students did not report higher 
autonomous (or internal) motivation than other students.28,29

Another plausible explanation for the better study outcomes among students who had 
participated in the selection process is that their decision to apply to medical school was well-
informed. An efficient selection process strongly stimulates applicants to thoroughly inform 
themselves about what they are applying for, i.e. selection criteria, the specifics of the curriculum, 
life as a doctor in reality, and the medical field in general. When applicants are better informed 
about the future they are applying for and have thought about whether or not such a future 
is suitable for them, they will be better prepared for their studies and life as a medical 
professional.30,31. This notion is supported by research on curriculum sample selection, where 
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the selection process is comparable to the educational setting for which candidates have applied. 
This type of selection showed a positive relation with later performance and seemed to induce 
self-selection of suitable applicants.21,32 In curriculum sample selection, the predictor (i.e. scores 
in the curriculum sample) is strongly linked with the criterion (performance in medical school), 
which improves selection outcomes.33,34

Fairness
In the design of medical school selection processes, one of the factors that needs to be 
considered is fairness. As simple as it sounds, fairness in selection settings is a complicated 
term, which can be looked at from many different angles.35 One might argue that a fair selection 
process is a process in which all applicants have the same chances, regardless of their personal 
characteristics. Another might argue that a selection process is fair when applicants who are 
very suitable and motivated for the medical profession have better chances than applicants who 
are less suitable or motivated. A third point of view could be that fairness in selection means 
that the student population admitted through a certain process reflects the community it serves 
in terms of for example gender, ethnicity, and socio-economic status.36 

Research on selection generally reports higher selection scores among female applicants 
compared to males, white applicants compared to applicants with other ethnicities, and 
applicants with a high socio-economic background compared to applicants with lower socio-
economic status.6,37-41 Fairness therefore already proves to be a fairly complicated subject. Yet, 
these considerations still ignore the perspective of medical schools and society. 

The social accountability of medical schools entails that medical schools have the responsibility 
of providing the community with the needed professionals.42-45 On a macro level, one might 
therefore argue that it is fair for medical schools to improve chances of admission for applicants 
who want to work in fields within medicine in which there is a (predicted) shortage of 
professionals, such as geriatric care or care for patients with chronic diseases. In a similar way, 
selection might be aimed at admitting students who are willing to work in rural areas, in order 
to compensate shortages in those regions.46,47 

Prioritizing societal needs above equal chances for individual applicants would be a step 
towards more sustainable health care, as the patient population is rapidly changing: according 
to the United Nations, between 2015 and 2050, the population of people over 60 years old will 
grow by 56 percent.48 In order to serve the society of the future, we need to start training more 
physicians with an interest in geriatrics. Prioritizing such applicants in selection would be 
one way to reach this goal. A different approach would be to change the way we train medical 
students: a recently published meta-analysis on the choice for a career in geriatrics concluded 
that although most students prefer to work with young patients and acute, curable diseases, 
interest in a career as geriatrician increases with exposure to this field.49 Medical students should 
therefore be exposed to geriatrics in their medical training, in order to stimulate an interest in 
this patient group. Combined with the selection of applicants with an affinity with this type of 
patients, such a change in medical training should increase the output of geriatricians. Similar 
efforts should be made for other fields with a (predicted) shortage of physicians.
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Implications for practice
Our research has various implications for the practice of medical school selection. If a selection 
process is the instrument of choice for medical school admissions, the results support 
the implementation of a process which induces self-selection of suitable applicants through 
participation, rather than a process which aims to differentiate between the suitable and the less 
suitable. A selection process should stimulate applicants to invest large amounts of time and 
effort into assignments similar to the assignments students encounter in medical training. 
Applicants who work hard in such a curriculum sample selection process seem to put similar 
effort into subsequent medical training. Curriculum sample selection will enable applicants to 
practically experience the world of a medical student or physician and give them a better view 
on their choice for this field. 

Secondly, medical schools need to invest in thoroughly informing their applicants about 
the future career they are applying for. This should be done via multiple channels: there should 
be thorough information available for prospective students about the practical reality of studying 
medicine and life as a physician. The information should include information about career 
perspectives, changes in the demographics of the patient pool, and advantages and disadvantages 
of a career in medicine. Applicants should for example be informed about the growing population 
of elderly patients,48 the need for professionals in rural areas,46,47 the shortages in academic 
medicine,18,19 and the high prevalence of burnout and depression among medical students and 
professionals.50,51 This information should stimulate the development of realistic expectations of 
a career in medicine. Thorough orientation on a future career in medicine should be rewarded 
in the selection process that is chosen. 

The research in this thesis does not provide a strong argument for the switch to selection-
based medical school admissions in the Netherlands. Yet, in the current legal system, all medical 
schools are forced to employ selection and we need to find a way to make this system as fair 
and effective as possible. The lack of a strong selection effect in our studies reflects an inability 
of the selection processes to distinguish between the most suitable applicants and less suitable 
applicants. Most of the selection-rejected students, and even lottery-admitted students who 
had not participated in the selection process, still moved through medical training successfully. 
Selecting the highest-performing applicants therefore does not seem to pay off as well as one 
might have hoped. A more sustainable aim of selection would be to select applicants with an 
interest in a career in fields within medicine where shortages are expected. Aiming to admit 
students with an interest in a career in for example geriatrics would probably meet the societal 
needs of the future better than aiming to admit as many high-performers as possible. 

With regard to the system in the Netherlands, there is a very straight-forward and 
evidence-based instrument available for determining the ability of an applicant to successfully 
complete medical training: the national high school examinations. All pre-university schools in 
the Netherlands are strictly monitored and deliver graduates with a similar level of education. 
Moreover, 50% of the end grade for the high school examinations is determined by national 
examinations, which are the same for all high school examinees in the country. This is a neat 
measurement of academic skills that has proved to be predictive of performance in university 
and would make for a stable criterion for selection. All applicants who have passed these 
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examinations should theoretically be able to complete medical school. Medical schools could 
then consider adding a measure of ‘non-academic qualities. Unfortunately, the use of national 
high school examination scores is currently impossible, because Dutch law dictates that selection 
for medical school has to take place in the period before the national examinations. This means 
that pre-university GPA can currently not be employed for selection purposes, which is a waste 
of a valid and reliable measure of academic performance. Sadly, this forces medical schools to 
select their prospective students based on measurements of single-occurrence performance that 
are not thoroughly validated. Hence, it is strongly recommended to adapt the judicial system to 
enable medical schools to incorporate pre-university GPA in their selection process.

A concluding recommendation would be that selection criteria should reflect assessment 
criteria for later performance. In order to facilitate this, there must be a clear view on 
the characteristics that are desired in an applicant. Only when a clear framework of the desired 
profile for the ideal candidate is available, an effective selection process can be designed. 

Conclusions
There is not enough evidence to support the preference for selection-based medical school 
admissions over lottery-based admissions. Performance differences between groups of students 
who were admitted based on lottery, selection or top pre-university performance were small, 
though in some cases statistically significant. Considering the biases that are inherent to most 
selection processes and the fact that the validity and reliability of most selection instruments 
that are currently used are not warranted, implementing selection instead of lottery does not 
improve the admissions system as much as one might have hoped. 

Curriculum sample selection seems most promising for future admissions decisions. In 
addition to academic and possibly non-academic aptitude, admissions decisions should reflect 
future societal needs. It is recommended that the focus of medicals school selection be expanded 
from applicant characteristics to societal change, in order to admit and train professionals that 
will be needed in the society of the future. 
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SUMMARY
This thesis describes several studies on selection outcomes in the multi-process medical school 
admissions system in the Netherlands. After a long tradition of lottery-based admissions, we 
have transferred to a system of selection-based admissions. The main question the research in 
this thesis aims to answer is whether selection-based admissions should indeed be preferred over 
lottery-based admissions. The period in which the Netherlands transitioned from the lottery-
based to the selection-based admissions system provided us with the unique opportunity to 
compare study outcomes of students who were admitted based on either a top pre-university 
GPA, selection-acceptance, weighted lottery after selection-rejection, or weighted lottery 
without participation in selection.

In Chapter 2, we focused on pre-clinical performance of students who were admitted via 
the different processes. We assessed written test grades, study progress, dropout and performance 
in a professionalism course. We included three cohorts of students who were admitted to 
the University of Groningen based on either a top pre-university GPA, selection-acceptance, 
lottery after rejection in the lottery, or lottery without first participating in the selection 
process. We found that the top pre-university group performed best, both in the academic 
and the so-called ‘non-academic’ domain. Selection-accepted students outperformed their 
rejected peers in the professionalism course. Other than that, we found no difference between 
selection-accepted and selection-rejected students. The lottery-admitted group that had not 
participated in the selection process scored lowest on almost all measures. We concluded that 
participation in the selection process was positively related to performance in medical school, 
regardless of the selection outcome. A possible explanation for this participation effect could be 
that applicants who are willing to put large amounts of time and effort in their application to 
medical school are more motivated and better prepared for medical school than applicants who 
decide to wait for the lottery.

In Chapter 3, we conducted a multi-site follow-up study to assess whether the participation 
effect we found in the study described in Chapter 2 was generalizable to other medical 
schools in the multi-process admissions system. We therefore gathered data at two additional 
Dutch medical schools (Erasmus MC and VUmc) and compared them with the outcomes at 
the University of Groningen. We aimed to find out whether there the participation effect occurred 
at all institutes, and whether at the other institutes, there was a selection effect (where selection-
accepted students outperform selection-rejected students). Our results were inconclusive in 
the sense that both the participation effect and the selection effect did not consistently occur at 
the three different medical schools. We conclude that institutional differences in curricula and 
in the design of the selection process seem to mediate relations between the different admissions 
processes and performance.

In the study described in Chapter 4, we conducted in order to find out whether the effects 
we found in the pre-clinical phase of medical school would persist through the transition to 
the clinical phase. We assessed clinical clerkship grades, dropout, MD/PhD trajectory rates and 
graduation rates after seven years among the first cohort of students who were admitted to 
University of Groningen in the multi-process admissions system. As in the first two studies, we 
studied outcomes of the four admission groups. We found little difference in long-term study 
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outcomes between the groups of students who were admitted through the different admissions 
processes. We conclude that based on the results of this study, the general preference for selection 
over lottery is not warranted.

In Chapter 5, we examined whether the different admissions pathways called upon different 
applicant personality characteristics. The reason for setting up this study was that certain 
personality characteristics are related to performance in medical school and in the medical 
profession, but directly assessing personality during selection is ineffective because of 
applicants’ ‘faking good’ behaviour. We compared scores on the ‘Big five’ personality dimensions 
conscientiousness, extraversion, openness to experience, agreeableness and neuroticism 
between the four admission groups. Our results showed some small but statistically significant 
differences between the groups. Personality scores of the selection-accepted group were most 
fit for the medical profession, with relatively high conscientiousness and extraversion scores 
and low neuroticism scores. Personality scores in the lottery-admitted group that had not 
participated in selection were least fit for the medical profession. We conclude that in order 
to admit applicants with suitable personality profiles, an admissions process that calls upon 
desirable personality characteristics is beneficial.

The study described in Chapter 6 was aimed at finding out whether applicant characteristics 
were related to performance on SJT scenarios set in certain medical settings. In this study, 
we assessed scores on different scenarios within a Situational Judgement Test (SJT) that was 
used in the selection process at the University of Groningen. We examined relations between 
scores on six SJT scenarios and applicants’ vocational interests, previous academic experience, 
gender and age. The results showed that a good fit between applicants’ vocational interests and 
the setting in which an SJT scenario is depicted was related to a higher score on that scenario. 
Previous academic achievement was related to higher scores on most scenarios. Furthermore, 
female applicants outperformed male applicants on half of the scenarios and older applicants 
scored better on two scenarios in the SJT. This study shows that in the design of an SJT, medical 
schools should be aware of the influence scenario settings have on selection scores. After solid 
confirmation of this relation in further research, this effect might be used to select appropriate 
candidates for areas in health care in which more professionals are needed.

Chapter 7 provides a general discussion of the research in this thesis and implications for 
selection practices. In this discussion, the main findings of the studies in this thesis are presented 
and interpreted in a broader context. In addition, methodological considerations the reader 
should take into account while interpreting the results of our studies are discussed. We conclude 
that there is not enough evidence to support the preference for selection-based medical school 
admissions over lottery-based admissions. Performance differences between groups of students 
who were admitted based on lottery, selection or top pre-university performance were small, 
though in some cases statistically significant. Considering the biases that are inherent to most 
selection processes and the fact that the validity and reliability of most selection instruments 
that are currently used are not warranted, implementing selection instead of lottery does not 
improve the admissions system as much as one might have hoped. 

Curriculum sample selection, possibly combined with lottery, seems most promising for 
future admissions decisions. In addition to academic and possibly non-academic aptitude, 
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admissions decisions should reflect future societal needs. It is recommended that the focus 
of medicals school selection be expanded from applicant characteristics to societal change, in 
order to admit and train professionals that will be needed in the society of the future.
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SAMENVATTING
Dit proefschrift omvat verschillende studies over de uitkomsten van selectie van 
geneeskundestudenten in het Nederlandse toelatingssysteem, waarin verschillende 
toelatingsprocedures tegelijkertijd ingezet werden. Na een lange traditie van loting zijn we 
overgestapt naar een system van 100% selectie. De hoofdvraag in dit proefschrift was of selectie 
inderdaad geprefereerd zou moeten worden boven loting. De periode waarin de transitie 
van het lotingsysteem naar selectie plaats vond, bood de unieke mogelijkheid om de effecten 
van verschillende toelatingsprocedures op studieresultaten te vergelijken. In dit proefschrift 
vergelijken we voornamelijk uitkomsten binnen vier groepen studenten, die waren toegelaten 
via de achtplusregeling, selectie, loting na afwijzing in de selectie, of loting zonder deelname 
aan de selectie.

In Hoofdstuk 2 onderzochten we studieresultaten in de Bachelor geneeskunde van studenten 
in de vier toelatingsgroepen. We analyseerden toetsresultaten, studievoortgang, uitval en 
prestatie binnen de lijn Professionele Ontwikkeling. Drie cohorten geneeskundestudenten die 
via een van de vier toelatingsprocedures waren toegelaten tot de Rijksuniversiteit Groningen 
werden opgenomen in de analyses. De resultaten lieten zien dat de achtplussers het best 
presteerden, zowel op de academische als op de zogenaamde ‘non-academische’ uitkomstmaten. 
Geselecteerde studenten deden het beter in de lijn Professionele Ontwikkelingen dan studenten 
die waren toegelaten via de loting na afwijzing in de selectie. De groep ingelote studenten die niet 
hadden deelgenomen aan de selectie scoorden het laagst op alle uitkomstmaten. De conclusie 
van deze studie was dat deelname aan de selectie positief gerelateerd was aan studieresultaten 
in de opleiding geneeskunde, ongeacht de uitkomst van de selectieprocedure. Een mogelijke 
uitleg van dit deelname-effect zou kunnen zijn dat kandidaten die bereid zijn veel tijd en moeite 
te steken in hun sollicitatie naar een opleidingsplek meer gemotiveerd en beter voorbereid zijn 
voor de opleiding geneeskunde.

In Hoofdstuk 3 vervolgden we het onderzoek met een multi-site studie waarin we 
onderzochten of het deelname-effect dat we vonden in Hoofdstuk 2 generaliseerbaar was 
naar andere geneeskundeopleidingen in het Nederlandse toelatingssysteem. Voor deze studie 
verzamelden we aanvullende data bij twee andere Nederlandse geneeskundeopleidingen 
(Erasmus MC en VUmc) en vergeleken we de uitkomsten met de uitkomsten in Groningen. We 
vroegen ons af of het deelname-effect bij alle universiteiten aanwezig was, of dat er misschien bij 
de andere universiteiten wel een selectie-effect was (waarbij geselecteerde studenten het beter 
doen dan studenten die waren afgewezen in de selectie). De resultaten van deze studie waren 
inconsistent; het deelname-effect en het selectie-effect kwamen niet bij alle universiteiten op 
dezelfde manier voor. We concludeerden dat verschillen tussen universiteiten en verschillen in 
de opzet van een selectieprocedure de relatie tussen de verschillende toelatingsprocedures en 
studieresultaten lijken te mediëren.

Hoofdstuk 4 betreft een studie waarin we ons richtten op de vraag of de effecten die we 
in de (preklinische) Bachelorfase vonden aanhielden tot in de (klinische) Masterfase van  
de geneeskundeopleiding. Om deze vraag te beantwoorden analyseerden we co-schapcijfers, 
uitval, percentages MD/PhD trajecten en afstudeerpercentages na zeven jaar in het eerste 
cohort dat was toegelaten tot de Rijksuniversiteit Groningen in het toelatingssysteem met  

Samenvatting
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de vier verschillende procedures. Net als in de eerdere studies vergeleken we de uitkomsten 
tussen de vier verschillende toelatingsgroepen. We vonden weinig verschillen tussen de groepen 
en concludeerden dat op basis van deze data, de algemene voorkeur voor selectie in plaats van 
loting niet onderbouwd wordt.

In Hoofdstuk 5 onderzochten we of de verschillende toelatingsprocedures een beroep deden 
op verschillende persoonlijkheidskenmerken. De reden om deze studie op te zetten was dat 
bepaalde persoonlijkheidskenmerken gerelateerd zijn aan prestaties in de opleiding en als arts, 
maar dat het direct meten van persoonlijkheid tijdens een selectieprocedure niet effectief is, 
omdat kandidaten sociaal gewenste antwoorden geven. In deze studie vergeleken we scores op 
de “Big Five” dimensies consciëntieusheid, extraversie, openheid, altruïsme en neuroticisme 
binnen de vier toelatingsgroepen. We vonden kleine maar statistisch significante verschillen 
tussen de groepen. De scores van de geselecteerde groep sloten het best aan bij de vereisten 
voor de medische beroepen, met relatief hoge scores op consciëntieusheid en extraversie en lage 
scores op neuroticisme. De ingelote groep die niet had deelgenomen aan de selectie had de minst 
passende persoonlijkheidsscores. We concludeerden dat de inzet van een selectieprocedure die 
een beroep doet op wenselijke persoonlijkheidskenmerken gunstig is voor het toelaten van 
kandidaten met een passende persoonlijkheid.

In de studie beschreven in Hoofdstuk 6 analyseerden we scores op verschillende scenario’s 
binnen een Situational Judgement Test (SJT) die was ingezet in de selectieprocedure van  
de Rijksuniversiteit Groningen. Het doel van deze studie was om uit te zoeken of persoonlijke 
verschillen tussen kandidaten gerelateerd waren aan verschillen in scores op SJT scenario’s die 
in een bepaalde medische context beschreven waren. We analyseerden relaties tussen scores op 
zes SJT scenario’s en beroepsinteresse, ervaring in de academische context, geslacht en leeftijd. 
De resultaten lieten zien dat  een goede ‘match’ tussen de context waarin een SJT scenario 
plaatsvindt en de beroepsinteresse van kandidaten gerelateerd is aan hogere scores op het 
desbetreffende scenario. Ervaring in de academische context was gerelateerd aan hogere scores 
op de meeste scenario’s. Daarnaast deden vrouwelijke kandidaten het beter dan mannen op  
de helft van de scenario’s en deden oudere kandidaten het beter op twee van de zes scenario’s.  
Deze studie laat zien dat het bij het ontwerp van een SJT belangrijk is om er rekening mee 
te houden dat de medische context waarin een scenario plaatsvindt invloed kan hebben 
op selectiescores. Na betrouwbare bevestiging van dit effect in nader onderzoek zou een 
contextspecifieke SJT ingezet kunnen worden om kandidaten te selecteren die affiniteit hebben 
met gebieden binnen de gezondheidszorg waar artsentekorten dreigen te ontstaan.

Hoofstuk 7 biedt een algemene discussie van het onderzoek in dit proefschrift en  
de implicaties ervan voor de praktijk van selectie. In deze discussie worden de belangrijkste 
uitkomsten van het onderzoek besproken en in een bredere context geplaatst. De discussie 
benoemt methodologische overwegingen waar de lezer rekening mee moet houden bij  
de interpretatie van de resultaten van de verschillende studies. Dit hoofdstuk beschrijft dat er 
niet genoeg bewijs is om de voorkeur voor selectie bij de geneeskundeopleiding boven loting 
voldoende te onderbouwen. Verschillen in studieprestaties van studenten die waren toegelaten 
op basis van de achtplusregeling, selectie, loting na afwijzing in de selectie of loting zonder 
deelname aan de selectie waren klein, hoewel in sommige gevallen statistisch significant. Met 
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het oog op de verschillende soorten bias die inherent zijn aan de meeste selectieprocedures en 
het feit dat de validiteit en betrouwbaarheid van de meeste selectie-instrumenten die op dit 
moment gebruikt worden niet gegarandeerd zijn, lijkt het erop dat de overstap van loting naar 
selectie niet het gewenste effect op studie-uitkomsten heeft.

Een selectieproces dat gebaseerd is op het curriculum waarvoor een kandidaat solliciteert 
(ook wel proefstuderen genoemd), wellicht gecombineerd met loting, lijkt het meest geschikt als 
toelatingsproces voor geneeskunde. Naast academische en wellicht non-academische maten zou 
in een selectieproces rekening moeten worden gehouden met de maatschappelijke behoefte aan 
artsen. Het wordt aanbevolen om het selectieperspectief te verbreden van kandidaatkenmerken 
naar kenmerken van maatschappelijke veranderingen, om ervoor te zorgen dat we kandidaten 
toelaten en opleiden die in de toekomst nodig zijn.
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DANKWOORD

Op de omslag van dit proefschrift staat alleen mijn naam, maar er zijn een hoop mensen die 
hebben bijgedragen aan de totstandkoming ervan. Daar wil ik jullie in dit hoofdstuk voor 
bedanken.

Allereerst mijn promotieteam. Janke, jouw inhoudelijke kennis en je ervaring in het 
onderzoeksveld hebben veel bijgedragen aan de kwaliteit van dit proefschrift. Ik heb met name 
erg genoten van onze vele discussies over het onderwerp die, hoewel ze soms best intens waren, 
altijd voelden als een weg naar een hoger niveau. Anke, jouw ervaring in de selectiepraktijk 
en je directe en nuchtere manier van samenwerken hebben mij met beide benen op de grond 
gehouden. Jouw feedback op de hoofdstukken in dit proefschrift was vaak raak en in je 
nauwkeurigheid heb je me vaak herinnerd aan dingen die ik over het hoofd had gezien. Fijn dat 
we nog steeds samenwerken. Jan, jij zat iets verder weg, maar ook aan jouw feedback en ideeën 
heb ik tijdens mijn promotietraject veel gehad. Dank.

Dan mijn paranimfen. Isma, in de afgelopen 12 jaar hebben we een hoop lief en leed gedeeld, 
en in mijn ‘proefschriftjaren’ was je er altijd om leuke, grappige, moeilijke en saaie dingen te 
bespreken. Wat het ook was, het werd beter door er met jou over te praten. Dankjewel voor 
je geduld, grapjes, gekkigheid en voor het meeleven. Martha, vanaf het moment dat ik jou 
ontmoette bij het OWI vond ik dat wij vrienden moesten zijn. Fijn dat dat gelukt is! Als collega 
en daarna als vriendin kon ik altijd bij je terecht met promotiesores, persoonlijke dingen en 
de nodige rare gedachtenspinsels. Dat geldt ook voor Wouter, die altijd klaar staat met goed 
advies, en voor kleine Jurre en zijn zusje, die ik bij deze wil bedanken voor alle broodnodige 
baby therapy. Ik ben heel blij dat ik een beetje deel mag zijn van jullie prachtige gezinnetje. Dank 
voor alle steun!

Tijdens mijn promotietraject heb ik veel gehad aan de inbreng van mijn collega’s in  
de onderzoeksgroep, zowel op het gebied van wetenschap als op persoonlijk vlak. Dario, Debbie, 
Floor, Fundhy, Hanke, Ids, Jan, Janet, Johanna, Laura, Marieke, Nienke, Tineke, Wieke en 
Yoyo: bedankt.

Door de praktische aard van het onderwerp van mijn promotie had ik het geluk dat ik niet 
alleen onderzoek deed naar selectie, maar ook betrokken kon zijn bij de praktische uitvoering 
ervan. Michiel en Petra, bedankt voor de altijd prettige samenwerking. Daarnaast wil ik graag 
mijn collega’s van de afdeling SRM bedanken die, ondanks dat we elkaar pas leerden kennen 
toen ik bij het PUC kwam werken, altijd belangstelling hadden voor hoe het mij verging in de 
afronding van mijn promotieonderzoek. Dank jullie wel Barbara, Denies, Hilde, Hilma, Minca, 
Renzo (ik hoop dat ik met dit proefschrift toch een beetje bewezen heb dat ook raspaardjes best 
willen werken) en Xandra. 

Verder wil ik graag mijn vele collega’s bij het OWI bedanken. Ik durf het niet aan om jullie 
allemaal bij naam te noemen want dan is het onvermijdelijk dat ik iemand vergeet, maar bij deze: 
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bedankt voor alle gesprekken bij de koffieautomaat, hulp bij dataverzameling, ondersteuning bij 
praktische zaken en uitleg over de uitvoering van ons onderwijs. Ik heb er veel aan gehad!

Dan de leden van de leescommissie: prof. dr. Olle ten Cate, prof. dr. Jan Kuks en prof. dr. Gert 
ter Horst. Dank voor het lezen en beoordelen van mijn proefschrift en voor jullie aanwezigheid 
bij mijn promotie.

In de afgelopen jaren ben ik lid geweest van de selectiecommissie van het UMCG, de nationale 
expertgroep decentrale selectie en de NVMO werkgroep selectie. Collega’s: dank voor jullie 
belangstelling en ideeën. Anouk en Susanne, jullie moeten natuurlijk even apart genoemd 
worden. Jullie weten precies hoe het is om te promoveren op dit onderwerp en ik heb veel gehad 
aan jullie feedback, maar vooral erg genoten van onze borrels en natuurlijk alle e-mails over en 
weer. Hoog tijd voor weer eens een borrel bij Olivier!

Ook ben ik mijn lieve vriendinnen Dorijn, Femke, Isma (hoppa, nog een keer), Josca, Leonie 
en Roos, ofwel de Conjo’s (kan dat? Zo’n woord in een proefschrift?) erg dankbaar. We hebben 
inmiddels alles wel meegemaakt: of het nou leuk, stom, grappig, zielig, lachen of huilen is. Of 
nou de nood aan de man is of ik massieve paaseieren over heb, jullie staan voor me klaar. Dank 
voor dat ik de paprika’s mag snijden en voor jullie begrip als het weer eens kluizenaartijd is. 
Dank voor jullie vriendschap, nu en in de toekomst.

Arjan, dank voor je jarenlange vriendschap. Wie had dat gedacht, na een start als hangjeugd in 
Zuidlaren nu toch alweer 15 jaar vrienden! Bianca (en Sander, Sara en Ruben), of we elkaar 
nou vaak zien of ineens een paar maanden niet, het is altijd goed. Fijn dat je al zo lang mijn 
vriendin bent. Dank voor alles. Clasine, dank voor alle fijne gesprekken bij de koffie, wijntjes, 
taart en thee. Esar, dank voor je begrip van en belangstelling voor mijn promotieproject en 
voor alle goede gesprekken. Esther, Nousjka en Vera, dank voor alle leuke en rare dingen die 
we gedaan hebben in al die jaren. Gaia, dank voor alles wat je me geleerd hebt. Monique, nu 
toch al jaren mijn schoonzus: dank voor jouw mede hippieheid, gekke berichtjes en voor het in 
toom houden van die rare broer van mij. En dan natuurlijk Rutger, met wie ik de MSN traditie 
heb voortgezet in de Facebook chat. Dank voor je begrip en advies, de beschonken avondjes, 
de muziektips en voor dat je vindt dat ik niet gek ben. Richard Potter, bloody Irish: thank you 
for always believing in my future as a superprof. Can you believe that there is now a book with 
my name on it?

Pap en mam, er is niet genoeg ruimte in dit hoofdstuk om jullie voldoende te bedanken. Dan 
dus maar even in het heel kort. Dank voor jullie onvoorwaardelijke steun. Wat ik ook deed en 
hoe ik het ook deed, jullie hebben me altijd het gevoel gegeven dat het goed genoeg was. Dank 
voor die ruimte en voor alle hulp bij de leuke en moeilijke dingen in het leven. Ik kan me geen 
betere ouders wensen. Auke en Femke, wat fijn dat jullie mijn broer en zus zijn. Dank voor alles!

Nienke
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