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Chapter 7


Concerns related to fairness of medical school admissions through selection have led
ȱȱȱȱȱȱȱ¡ȱĴ¢ȱȱȱȱĴ¢ȱ¢ȱ
ȱǯȱȱȱȱȱȱȱȱȱĴ¢ȱȱ ȱǱȱŗǼȱ
student motivation, engagement, learning and performance outcomes, and 2) diversity
of the medical student population. What this paper adds is a holistic perspective on this
ȱ ȱ ȱ ȱ ęȱ ȱ ǯȱ ȱ ȱ ȱ ȱ ¢ȱ
¢ȱȱȱȱȱȱĴ¢ȱǰȱ ȱȱȱ¢ȱ¢ȱȱ
compromised. Medical schools can reduce the costs of selection by organizing national
selection procedures. Also measures to improve student diversity, like arranging
opportunities for underrepresented students to obtain healthcare experience, are
ǯ
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ȱȱȱȱȱȱ¢ȱĴ¢ǵ

Medical school admissions are generally based on selection. However, concerns related
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¡ȱ Ĵ¢1;2 and
ȱ ȱ Ĵ¢ȱ ¢ȱ ȱ 3;4ǯȱ ȱ ȱ ȱ ȱ Ĵȱ ȱ
ȱ ȱ Ĵ¢ȱ ȱ ¢ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
by the government5ǯȱȱȱȱȱȱȱȱȱĴ¢ȱȱ ȱ
angles: 1) student motivation, engagement, learning and performance outcomes, and 2)
diversity of the medical student population. Some of these issues have been addressed in
recent publications6;7. What this commentary adds is a holistic perspective on this issue
ȱȱȱęȱȱǯ

ȱȱ
A great variety of performance outcomes is considered in research investigating
ȱ ěȱ  ȱ ȱ ȱ Ĵ¢ȬĴȱ ȱ ȱ ȱ ȱ ȱ
ǯȱ ȱ Ĵȱ ȱ ȱ ȱ ȱ ȱ ȱ
selected students have been reported8;9ǰȱ ȱ ěȱ ȱ ȱ ȱ Ȭŗȱ ȱ
completion and Year-3 OSCEs10-12ȱȱęȱȱȱȱȱ
are mixed9-16 (see Table 1).

7

Student motivation and engagement have also been compared between selected and
Ĵ¢ȬĴȱǯȱěȱ ȱȱȱ¢ȱȱȱȱ
of motivation, in which selected students had the highest scores13;14;17;18 except in one
¢ǰȱ ȱěȱȱȱȱę19ǯȱȱ¢ǰȱȱ¢ȱȱ
ȱȱȱȱȱȱȱȱěȱ ȱȱȱĴ¢Ȭ
Ĵȱ13;18ǯȱ¢ȱȱ¢ȱȱĴȱ¢ȱȱȱȱȱ
ȱȱȱ ȱĴ¢ȬĴȱ20ȱǻȱŘǼǯȱěȱ ȱ
ȱ  ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ  ¢ȱ ȱ ęǯȱ ǰȱ
the practical relevance of a 0.1 higher GPA on a scale from 1 to 10, for example, is
ǯȱ ȱȱȱȱ¢ȱ¢ȱȱęȱ ȱȱȱ
are probably able to complete their studies and most of them are able to become capable
doctors, if properly trained7.
Researchers have applied the Taylor-Russell model to evaluate the practical usefulness
of selection and have drawn similar conclusions21.The Taylor-Russell model can be used
to determine the success ratio of selection. The success ratio is calculated based on the
base rate, selection ratio and the predictive validity of the selection procedure. Here,
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base rate means the expected success rate without applying selection, and selection ratio
ȱȱȱȱȱȱ ȱȱǯȱȱȱěȱȱȱȱȱ
expected when either the base rate or the selection ratio is high. For the Dutch context,
calculations showed that with a base rate of around 0.80 and a selection ratio of around
0.60, the success rate of increases with 1.8% when selection is applied. This increase from
81.3% to 83.1% corresponds with a gain of around 6 successful students at each medical
ȱ ǻ ȱ ȱ ȱ ȱ ȱ ŘŝŞśȱ ȱ ȱ ȱ ěȱ ȱ Ǽǯȱ ȱ
together, the gains ȱȱȱȱȱȱȱȱĴ¢ǰȱ¢ȱȱ
ȱȱȱȱȱȱȱȱȱȱĴ¢ȱ¢ȱȱȱȱ
standards have been met4;7.
Table 1 Overview of research on admission groups and performance
ƵƚŚŽƌƐ

KƵƚĐŽŵĞŵĞĂƐƵƌĞƐ

&ŝŶĚŝŶŐƐ

Hulsman et al.
(2007)14

Year-1 GPA
zĞĂƌͲϭĞǆĂŵŝŶĂƟŽŶƐ

GPA͗ŶŽĚŝīĞƌĞŶĐĞƐ
WĂƐƐĂůůĞǆĂŵƐ͗ŶŽĚŝīĞƌĞŶĐĞƐ

Urlings-Strop et
al. (2009)16

Dropout
60 course credits per year

ƌŽƉŽƵƚ͗ƐĞůĞĐƚĞĚфůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ŽƵƌƐĞĐƌĞĚŝƚƐ͗ŶŽĚŝīĞƌĞŶĐĞƐ͕ĞǆĐĞƉƚŝŶƚŚĞ
ƐĞĐŽŶĚǇĞĂƌĨŽƌϭŽƵƚŽĨϰĐŽŚŽƌƚƐ;ƐĞůĞĐƚĞĚ
хůŽƩĞƌǇͲĂĚŵŝƩĞĚ͖ƚŚŝƐĚŝĚŶŽƚƌĞŵĂŝŶĂŌĞƌ
ƐƚƌĂƟĮĐĂƟŽŶĨŽƌǇĞĂƌŽĨĞŶƚƌĂŶĐĞĂŶĚůŽƩĞƌǇ
category)
GPA͗ŶŽĚŝīĞƌĞŶĐĞƐ͕ĞǆĐĞƉƚŝŶƚŚĞĮƌƐƚǇĞĂƌĨŽƌϭ
ŽƵƚŽĨϰĐŽŚŽƌƚƐ;ƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚͿ

Year-1 GPA

Urlings-Strop et
al. (2011)8

Clerkship dropout
Clerkship GPA

ƌŽƉŽƵƚ͗ƐĞůĞĐƚĞĚфůŽƩĞƌǇͲĂĚŵŝƩĞĚ
GPA͗ƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ

Urlings-Strop et
al. (2013)15

Dropout

ƌŽƉŽƵƚ͗ŶŽĚŝīĞƌĞŶĐĞƐďĞƚǁĞĞŶƉĂƌƟĐŝƉĂŶƚƐ
ĂŶĚŶŽŶͲƉĂƌƟĐŝƉĂŶƚƐ͖ƐĞůĞĐƚĞĚхƌĞũĞĐƚĞĚůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚ
GPA͗ŶŽĚŝīĞƌĞŶĐĞƐďĞƚǁĞĞŶƉĂƌƟĐŝƉĂŶƚƐĂŶĚ
ŶŽŶͲƉĂƌƟĐŝƉĂŶƚƐ͖ƐĞůĞĐƚĞĚхƌĞũĞĐƚĞĚůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚ

Clerkship GPA

Schripsema et al.
(2014)9

Year-1 GPA
Course credits

'ŽŽĚƉƌŽĨĞƐƐŝŽŶĂůŝƐŵƐĐŽƌĞ
Dropout
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GPA͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ƌĞĚŝƚƐŝŶzĞĂƌͲϭ͗ƐĞůĞĐƚĞĚĂŶĚƌĞũĞĐƚĞĚůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ƌĞĚŝƚƐŝŶzĞĂƌͲϮ͗ƐĞůĞĐƚĞĚĂŶĚƌĞũĞĐƚĞĚůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ƌĞĚŝƚƐŝŶzĞĂƌͲϯ͗ŶŽĚŝīĞƌĞŶĐĞƐ
Professionalism͗ƐĞůĞĐƚĞĚхƌĞũĞĐƚĞĚůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚĂŶĚůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ƌŽƉŽƵƚ͗ŶŽĚŝīĞƌĞŶĐĞƐ

ȱȱȱȱȱȱ¢ȱĴ¢ǵ

ƵƚŚŽƌƐ

KƵƚĐŽŵĞŵĞĂƐƵƌĞƐ

&ŝŶĚŝŶŐƐ

Lucieer et al.
(2015)11

Dropout
Year-1 GPA
Course credits at 52 weeks

ƌŽƉŽƵƚ͗ĐŽŐŶŝƟǀĞƐĞůĞĐƚĞĚфůŽƩĞƌǇͲĂĚŵŝƩĞĚ
GPA͗ŶŽĚŝīĞƌĞŶĐĞƐ
ŽƵƌƐĞĐƌĞĚŝƚƐ͗ĐŽŐŶŝƟǀĞͲƐĞůĞĐƚĞĚхůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚ
WĂƐƐŝŶŐK^͗ŶŽĚŝīĞƌĞŶĐĞƐ
ŽŵƉůĞƟŽŶ͗ŶŽĚŝīĞƌĞŶĐĞƐ

Stegers-Jager et
al. (2015)12

Year-3 OSCE
ĂĐŚĞůŽƌĐŽŵƉůĞƟŽŶŝŶƚŚƌĞĞ
years
zĞĂƌͲϭĐŽƵƌƐĞĐŽŵƉůĞƟŽŶ
within one year
WƌĞͲĐůŝŶŝĐĂůĐŽƵƌƐĞĐŽŵƉůĞƟŽŶ
within 4 years
ůĞƌŬƐŚŝƉƉĞƌĨŽƌŵĂŶĐĞ

De Visser et al.
(2016)10

Year-1 Course credits
;ŽďƚĂŝŶŝŶŐшϰϮŽƵƚŽĨϲϬ͖
obtaining all 60 credits)

Year-1 Dropout
Year-1 GPA

zĞĂƌͲϭŶƵƌƐŝŶŐĂƩĂĐŚŵĞŶƚ
ĂĐŚĞůŽƌĐŽŵƉůĞƟŽŶŝŶƚŚƌĞĞ
years
zĞĂƌͲϮĂŶĚϯ'W;ƚŚĞŽƌĞƟĐĂů
exams)
Year-3 grade (clinical course)

Wouters et al.
;ƐƵďŵŝƩĞĚͿ13

Year-1 GPA
Year-1 Course credits
zĞĂƌͲϰůĞƌŬƐŚŝƉƉĞƌĨŽƌŵĂŶĐĞ

zĞĂƌͲϭ͗ƐĞůĞĐƚĞĚхŶŽŶͲƐĞůĞĐƚĞĚ;ƚŽƉƉƵͲ'WĂŶĚ
ůŽƩĞƌǇͲĂĚŵŝƩĞĚ͖ĂŌĞƌŝŶĐůƵĚŝŶŐĞĂƌůǇŵĞĚŝĐĂů
ƐĐŚŽŽůƉĞƌĨŽƌŵĂŶĐĞ͕ƚŚŝƐĚŝĚŶŽƚƌĞŵĂŝŶͿ
WƌĞͲĐůŝŶŝĐĂůĐŽƵƌƐĞĐŽŵƉůĞƟŽŶ͗ŶŽĚŝīĞƌĞŶĐĞƐ
ůĞƌŬƐŚŝƉƐ͗ŶŽĚŝīĞƌĞŶĐĞƐ
шϰϮĐŽƵƌƐĞĐƌĞĚŝƚƐ͗ƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ͖
ŶŽĚŝīĞƌĞŶĐĞƐďĞƚǁĞĞŶƐĞůĞĐƚĞĚĂŶĚƌĞũĞĐƚĞĚ
ůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ϲϬĐƌĞĚŝƚƐ͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚхůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚĂŶĚƌĞũĞĐƚĞĚůŽƩĞƌǇͲĂĚŵŝƩĞĚ
;ĂĚũƵƐƚĞĚĨŽƌ'W͕ŽŶůǇƐĞůĞĐƚĞĚхůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚƌĞŵĂŝŶĞĚͿ
ƌŽƉŽƵƚ͗ƐĞůĞĐƚĞĚфůŽƩĞƌǇͲĂĚŵŝƩĞĚ
GPA͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ĂŶĚƌĞũĞĐƚĞĚůŽƩĞƌǇͲĂĚŵŝƩĞĚ;ĂĚũƵƐƚĞĚĨŽƌ
ƉƵͲ'W͕ŽŶůǇƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚĂŶĚ
ƌĞũĞĐƚĞĚůŽƩĞƌǇͲĂĚŵŝƩĞĚƌĞŵĂŝŶĞĚͿ
EƵƌƐŝŶŐĂƩĂĐŚŵĞŶƚ͗ŶŽĚŝīĞƌĞŶĐĞƐďĞƚǁĞĞŶ
groups
ŽŵƉůĞƟŽŶ͗ƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ
;ĂĚũƵƐƚĞĚĨŽƌƉƵͲ'W͕ŶŽĚŝīĞƌĞŶĐĞƐƌĞŵĂŝŶĞĚͿ
GPA͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚхůŽƩĞƌǇͲĂĚŵŝƩĞĚ
ĂŶĚƌĞũĞĐƚĞĚůŽƩĞƌǇͲĂĚŵŝƩĞĚ;ĂĚũƵƐƚĞĚĨŽƌƉƵͲ
'W͕ŽŶůǇƐĞůĞĐƚĞĚхƌĞũĞĐƚĞĚůŽƩĞƌǇͲĂĚŵŝƩĞĚ
remained)
Clinical course͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚхůŽƩĞƌǇͲ
ĂĚŵŝƩĞĚ;ĂĚũƵƐƚĞĚĨŽƌƉƵͲ'W͕ŽŶůǇƐĞůĞĐƚĞĚх
ůŽƩĞƌǇͲĂĚŵŝƩĞĚƌĞŵĂŝŶĞĚͿ

7

GPA͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚ
ŽƵƌƐĞĐƌĞĚŝƚƐ͗ŶŽĚŝīĞƌĞŶĐĞƐ
ůĞƌŬƐŚŝƉƐ͗ƚŽƉƉƵͲ'WхƐĞůĞĐƚĞĚ

ȱ
¢ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱěȱȱ
selection on the diversity of the student population. A diverse student population results
in a student population which is well-prepared to meet the needs of a diverse society22. If
the medical professionals workforce shows a good representation of the diversity in the
patient population, the best possible healthcare for every individual can be provided23.
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Therefore, medical schools have the responsibility to generate a student population that
ȱȱĚȱȱȱ¢ȱȱ ȱȱȱȱ24;25. There are concerns, however,
that student diversity may be compromised due to selection6. In particular, students from
ethnic minority backgrounds26;27, students without a medical family background28-30,
lower socioeconomic status students27;29;31ǰȱȱȱ ȱȱęȱȱ¢ȱȱȱȱ
university29;32;33ȱȱȱȱȱǯȱȱęȱ¡ȱȱ
to biased selection procedures34-36. Furthermore, self-selection among those students has
been suggested as a possible cause for their underrepresentation37. Self-selection occurs
when students decide to refrain from applying to medical study. For example, research
indicated that having a medical doctor as a parent makes it easier to gain information
ȱȱȱǰȱȱ ȱȱȱȱȱǰȱ ȱȱȱ
part of the selection criteria38. When students without parents in the medical profession
perceive their chances of success in selection to be lower than the students with parents
ȱȱȱǰȱȱȱ¢ȱěȱȱǰȱȱ¢ȱ
ȱ ȱ ȱ ȱ ȱ ¢ǯȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȃȱ ȱ
ȱȱȱȱ¢ȱĴ¢ǵȄȱ ȱȱȱȱȱȱȱȱ
to be considered. While selection, which is generally costly, is aimed at increasing the
¢ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ¢ȱ ¢ȱ ȱ
ȱ ȱ ȱ ȱ Ĵ¢ȱ ǯȱ ǰȱ ȱ ¢ȱ ȱ ȱ ȱ
ȱ ¢ȱ ȱ ǰȱ

ȱ ȱ ȱ ȱ ȱ ȱ ȱ ěǯȱ

 ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ěǯȱ ȱ
ȱȱȱ¢ȱ¡ȱȱȱǻȱȱȱ¢Ǽȱȱȱ¢ȱ
a well-performing, motivated student population was exchanged for a more expensive
procedure which seems to disadvantage students that are underrepresented in medical
education.

ȱȱȱ
Firstly, medical schools should try to reduce the costs of selection procedures as much as
possible. Some of the selection steps can be conducted at the national level for all medical
schools, following the examples of the use of national aptitude tests in the UK, the US,
Canada and Australia. Furthermore, the use of expensive selection tools for which low
validity and reliability has been reported should be reconsidered34;41. For example, scoring
ȱĴȱȱȱȱ¡ǰȱ ȱȱȱȱȱȱȱȱȱ
in medical school selection is neither valid nor reliable41. Academic records on the other
hand, have a high predictive validity and are readily available for all applicants41.
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Table 2 Overview of research on admissions groups and motivation and engagement

ƵƚŚŽƌƐ

&ŝŶĚŝŶŐƐ

EŝĞƵǁŚŽĨĞƚĂů͘;ϮϬϬϰͿ19

EŽĚŝīĞƌĞŶĐĞƐǁŝƚŚƌĞŐĂƌĚƐƚŽƚŚĞƐƚƌĞŶŐƚŚŽĨŵŽƟǀĂƟŽŶŽĨ
ƐĞůĞĐƚĞĚĂŶĚůŽƩĞƌǇͲĂĚŵŝƩĞĚƐƚƵĚĞŶƚƐ

Hulsman et al. (2007)14

,ŝŐŚĞƌƐƚƌĞŶŐƚŚŽĨŵŽƟǀĂƟŽŶĂŵŽŶŐƐĞůĞĐƚĞĚƐƚƵĚĞŶƚƐŝŶ
ĐŽŵƉĂƌŝƐŽŶƚŽůŽƩĞƌǇͲĂĚŵŝƩĞĚƐƚƵĚĞŶƚƐ

Kusurkar et al. (2010)17

,ŝŐŚĞƌƐƚƌĞŶŐƚŚŽĨŵŽƟǀĂƟŽŶĂŵŽŶŐƐĞůĞĐƚĞĚƐƚƵĚĞŶƚƐŝŶ
ĐŽŵƉĂƌŝƐŽŶƚŽůŽƩĞƌǇͲĂĚŵŝƩĞĚƐƚƵĚĞŶƚƐ

Kusurkar et al. (2013)20

,ŝŐŚĞƌĂƵƚŽŶŽŵŽƵƐŵŽƟǀĂƟŽŶĂŵŽŶŐƐĞůĞĐƚĞĚƐƚƵĚĞŶƚƐŝŶ
ĐŽŵƉĂƌŝƐŽŶƚŽůŽƩĞƌǇͲĂĚŵŝƩĞĚƐƚƵĚĞŶƚƐ

Wouters et al. (2016)18

,ŝŐŚĞƌƐƚƌĞŶŐƚŚŽĨŵŽƟǀĂƟŽŶĂŵŽŶŐƐĞůĞĐƚĞĚƐƚƵĚĞŶƚƐŝŶ
ĐŽŵƉĂƌŝƐŽŶƚŽůŽƩĞƌǇͲĂĚŵŝƩĞĚĂŶĚƚŽƉƉƵͲ'WƐƚƵĚĞŶƚƐ
EŽĚŝīĞƌĞŶĐĞƐǁŝƚŚƌĞŐĂƌĚƚŽƚŚĞƋƵĂůŝƚǇŽĨŵŽƟǀĂƟŽŶ
,ŝŐŚĞƌƐƚƌĞŶŐƚŚŽĨŵŽƟǀĂƟŽŶ͕ĂƵƚŽŶŽŵŽƵƐŵŽƟǀĂƟŽŶĂŶĚ
ĐŽŶƚƌŽůůĞĚŵŽƟǀĂƟŽŶĂŵŽŶŐƌĞĐĞŶƚůǇƐĞůĞĐƚĞĚƐƚƵĚĞŶƚƐŝŶ
comparison with non-selected students and students who were
selected longer ago

tŽƵƚĞƌƐĞƚĂů͘;ƐƵďŵŝƩĞĚͿ

13

7

,ŝŐŚĞƌƐƚƌĞŶŐƚŚŽĨŵŽƟǀĂƟŽŶĂŵŽŶŐƐĞůĞĐƚĞĚƐƚƵĚĞŶƚƐŝŶ
comparison with top pu-GPA students.
EŽĚŝīĞƌĞŶĐĞƐǁŝƚŚƌĞŐĂƌĚƐƚŽƋƵĂůŝƚǇŽĨŵŽƟǀĂƟŽŶ
EŽĚŝīĞƌĞŶĐĞƐǁŝƚŚƌĞŐĂƌĚƐƚŽĞŶŐĂŐĞŵĞŶƚ

¢ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ęȱ ȱ
should be taken to improve the student diversity. Next to preventing bias in selection
procedures34, such measures should be aimed at the recruitment of a diverse applicant
ǯȱ ȱ ěȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
a well-informed study choice. High school counsellors can help students identify the
ȱ ȱ Ěȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ  ȱ ȱ ȱ ȱ ȱ
the right motivation. Medical schools can contribute by improving their information
days and aiming their recruitment strategies at high schools with a high proportion
of students that are underrepresented in medical education. For example, medical
students from ethnic minority backgrounds can be involved in giving information to
high schools students about the medical study and profession as a form of inspiration
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ȱȱǯȱǰȱȱȱ¢ȱȱǰȱȱȱȱ
create opportunities for all students, especially from underrepresented groups, to get
experience in healthcare.
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