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at least 12 months of post-graduate clinical training has 
also been demonstrated,4 as well as a correlation between 
undergraduate GPA and subsequent cumulative GPA in 
veterinary school.9 A correlation between pre-admission 
GPA and clinical performance during medical courses is 
less clear.5

With regard to selection methods based on non-cognitive 
selection criteria, there is no consensus in the literature on 
whether such methods result in admission of students that 
are more successful in their studies. Moruzi and Norman4 
showed that measures of several non-cognitive qualities, 
for example in an interview, do not explain a significant 
portion of variance on performance measures. Non-cognitive 
aspects such as personality measures on the other hand, 
seem to contribute to predicting good performance.10 
Furthermore, scores on verbal, quantitative, and analytical 
reasoning (as measured by the Graduate Record Exami-
nations General Test) are found to be significantly related 
to first-year grades among veterinary medical students.11 
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ABSTRACT 
In search for valid and reliable selection methods that predict applicants’ study motivation and academic 
performance during the 3-year bachelor’s program at the Dutch Faculty of Veterinary Medicine (FVM), this study 
aimed to (1) examine the predictive value of the three FVM selection methods for study motivation and academic 
performance (i.e., direct admission and weighted lottery based on secondary school grade point average [GPA], 
and selection based on non-cognitive criteria), and (2) examine whether type and level of study motivation could 
be of value regarding selection of well-performing students. Data from two cohorts at the FVM (n = 186) were 
obtained, including mean summed scores on study motivation (using the Academic Motivation Scale [AMS] and 
additional items) and several academic outcome measures; among others, analyses of covariance (ANCOVA) were 
performed to examine differences between the three admission groups. Spearman’s correlations and linear regression 
were applied to examine the relationship between study motivation and academic performance. Lottery-admitted 
students demonstrated a stronger extrinsic motivation than selected students (p < .05). Directly admitted students 
outperformed students from the other two admission groups on several academic outcome measures (p < .05). Only 
the level of motivation was related to academic performance (p < .05). According to the results, direct admission 
based on a high secondary school GPA in particular has predictive value for good academic performance during 
the 3-year bachelor’s program of the veterinary course. The type of motivation seems to be of no value regarding 
selection of well-performing students, whereas level of motivation might be a useful criterion for this purpose.
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INTRODUCTION
In the Netherlands, admission of veterinary medical stu-
dents is restricted due to an excess of suitable candidates 
and a restricted number of available places (i.e., numerus 
fixus). The Faculty of Veterinary Medicine (FVM)* of Utrecht 
University is allowed to select a maximum number of 225 
students each year. The central aim of the FVM’s selection 
procedure is to select motivated and well-performing 
students who are able to successfully complete the 3-year 
bachelor’s program within 4 years. Up to the academic year 
2016–2017, three selection methods have been applied for 
this purpose, including direct admission, weighted lottery, 
and selection based on non-cognitive criteria.

Extensive research has been conducted on selection of 
students. Previous cognitive performance, such as a high 
pre-university grade point average (GPA), appears to be 
adequate for selection of well-performing students,1–6 
 especially in the first few academic years.7,8 A relationship 
between undergraduate GPA and clinical performance after 
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Students admitted by a selection process including both 
cognitive and non-cognitive criteria are found to drop out 
less often during the course of the study.12,13 Lucieer et al.14 
showed that the use of solely non-cognitive selection criteria 
is insufficient for selecting the best performing students. 
In line with these findings, one might say that a selection 
procedure based on a combination of cognitive- and non-
cognitive criteria may be preferred, as also supported by 
several studies in the context of both medical and veterinary 
education.7,8,15

The aim of selecting motivated students is mainly 
based on a positive relationship between motivation and 
academic performance, and a positive effect of motivation 
on study-related activities.16–22 Among veterinary medical 
students, motivation is a commonly mentioned factor to 
enhance their study progress.23 Moreover, motivation for 
participating in extracurricular activities is found to be related 
to academic performance in the veterinary curriculum.24 On 
the other hand, research has shown that both very success-
ful and less successful veterinary medical students show 
‘drops’ in motivation during their studies.25 Little is known 
about a correlation between motivation and performance 
during the veterinary undergraduate course in particular.26

Strength of motivation for studying in general can be 
appointed as level of motivation. In addition to level of 
motivation, several types of motivation have been described 
in the literature.18 The Self-Determination Theory18 dis-
tinguishes, among others, intrinsic motivation (IM) and 
extrinsic motivation (EM). IM means that one is interested 
in a task, and enjoys performing it; achieving a goal gives 
a kind of satisfaction.17 EM is based on the consequences 
that arise from a particular action. On one hand, people 
can identify themselves with the value of a task or have 
integrated this value into their sense of self. On the other 
hand, behavior can also be stimulated by a possible reward 
or punishment, avoidance of shame or ego involvements; 
in this case, one feels pressure to act, think, or feel in 
certain ways. The opposite of both types of motivation is 
amotivation (AM), which implies that one does not have 
any motivation or intention to reach a goal.18

Regarding education, one can say that IM derives from 
a student’s real interest in the study itself. EM can exist in 
a controlled way, such as parents who want their son or 
daughter to complete a study; on the other hand, it can in-
clude a more autonomous form, in which a student is fully 
aware of the relevance of performing a certain assignment 
or task, or the value of completing a study.17 With regard 
to academic performance, IM is an important concept in 
education, because it can provide high quality of perfor-
mance.17 Recent studies regarding the relationship between 
profiles of IM and EM and academic performance showed 
that students with primarily IM showed better academic 
performance than students with primarily EM.27,28 However, 
some tasks require EM, since the level of IM for these tasks 
can be low (e.g., less interesting tasks).17 It is not entirely 
clear which types of motivation are most desirable in the 
context of admission procedures.

Due to the numerus fixus for the veterinary course, there 
is a need for valid and reliable selection methods that predict 
applicants’ study motivation and academic performance 

during the 3-year bachelor’s-program. Extensive research 
on selection procedures and criteria has been conducted in 
both medical and veterinary education contexts.15 However, 
the selection procedure as applied by the FVM, including a 
selection method based on some specific non-cognitive crite-
ria, has not been investigated yet. With regard to selection of 
motivated students, it is unknown whether study motivation 
is related to performance during the veterinary undergradu-
ate course in particular.26 In addition, little  research has been 
conducted on the stability of study motivation after admission. 
In line with these considerations, the first aim of this study 
is to examine the predictive value of the three different FVM 
selection methods (applying either a high secondary school 
GPA or non-cognitive criteria) for study motivation and 
academic performance during the 3-year bachelor’s-program 
of the veterinary course. For this purpose, it is investigated 
which FVM selection method(s) has or have been most ef-
ficient regarding selection of students who are motivated and 
perform well during the bachelor’s program. The second aim 
of this study is to examine whether type and level of study 
motivation could be of value regarding selection of students 
who perform well during the 3-year bachelor’s program of the 
veterinary course. For this purpose, the relationship between 
study motivation and academic performance is investigated.

MATERIALS AND METHODS
Context
The FVM of Utrecht University is the one place to study 
veterinary medicine in the Netherlands. The FVM course 
consists of a 3-year theoretically oriented bachelor’s program 
and a 3-year clinically oriented master’s program and cor-
responds to 4 years of veterinary school in the United States. 
Table 1 shows a description of the FVM selection methods.

As most students choose for the tracks ‘Companion 
Animal Medicine’ and ‘Equine Medicine’ during the FVM 
Master’s-program, selection based on non-cognitive criteria 
has been introduced to attract students who are motivated 
for a career in Farm Animal and Veterinary Public Health 
(FA/VPH). The procedure includes a pre-structured panel 
interview that is conducted by a Doctor of Veterinary 
Medicine (DVM) lecturer, a DVM practitioner, and a vet-
erinary medical student who have received an intensive 
2-day training in behavior-oriented interviewing. The 
STAR-technique is used to gather information about the 
applicants’ capabilities—that is, Situation, Task, Action, 
Result. Applicants are assessed by an ‘evaluation criteria 
set’, using a score sheet. Pre-admission academic achieve-
ments (such as secondary school GPA) are not taken into 
account.29 Candidates are allowed to participate in this 
selection procedure only once. Non-selected students can 
participate in a weighted lottery and can, when placed, 
choose for the track FA/VPH.

Participants
Two cohorts of veterinary medical students at the FVM of 
Utrecht University, consisting of cohort 2014–2015 (par-
ticipating in the second year of the bachelor’s program) 
and cohort 2013–2014 (participating in the third year of the 
bachelor’s program), were invited to participate.

 h
ttp

s:
//j

vm
e.

ut
pj

ou
rn

al
s.

pr
es

s/
do

i/p
df

/1
0.

31
38

/jv
m

e.
04

17
-0

50
r1

 -
 W

ed
ne

sd
ay

, D
ec

em
be

r 
18

, 2
01

9 
6:

37
:1

1 
A

M
 -

 U
tr

ec
ht

 U
ni

ve
rs

ity
 I

P 
A

dd
re

ss
:1

31
.2

11
.1

04
.1

56
 



291doi: 10.3138/jvme.0417-050r1 JVME 46(3) © 2019 AAVMC

Procedure
In October 2015, students were approached by means of an 
introductory email, including information about the study 
and a link to an online questionnaire. This questionnaire was 
designed in SurveyMonkey, to measure study motivation. 
An introductory letter and a letter of informed consent were 
enclosed, respectively to explain the goal of the study and to 
ask participants to agree for informed consent regarding the 
use of information about admission procedure and academic 
performance. After 1 and 2 weeks, a reminder was sent. 
Four gift certificates of 25 Euros (about $28 US) were raffled 
among the participants. Non-responders were approached 
by email, and asked for their motives for not responding. To 
examine sampling bias regarding academic performance in 
particular, the overall mean grade of all courses so far of each 
cohort with responding students (derived from the Study 
Information and Registration System (OSIRIS) on June 8, 
2016) was compared to the mean grade of the population 
(i.e., all second- or third-year students who were registered 
for the veterinary medicine [VM] course for academic year 
2015–2016 in June 2016 [n = 433]).

Measures
The online questionnaire included questions on general 
data, including name, student number, gender, age, year 
of curriculum, and admission procedure by which the 
student had been selected.

To measure students’ type of motivation for studying 
VM, a modified version of the Academic Motivation Scale 
(AMS)30,31 was used. The AMS, which is a validated question-
naire32,33 based on the Self-Determination Theory,18 consists 
of 28 items which can be scored using a 7-point Likert scale 
(ranging from 1 = does not correspond at all to 7 = corresponds 
exactly).30,31 The items are designed to answer the question 
of why a student is going to school or college, and result in a 
score on several types of motivation. Overall scores on IM, 
EM, and AM were included in the analyses, and calculated 
by summation of the scores on all items of the respective 
type of motivation. An example of an item indicating IM 
is “because I experience pleasure and satisfaction while 

learning new things.” An example of an item indicating 
EM is “in order to obtain a more prestigious job later on.” 
An example of an item indicating AM is “I don’t know; I 
can’t understand what I am doing in school.” In line with 
the aim of this study, a few adjustments were made to the 
questionnaire. The main question was changed from “why 
do you go to college?” to “why are you studying VM?”. 
Other adjustments, for example, concerned the change of 
“college education” to “veterinary education.” The reliability 
coefficients (i.e., Cronbach’s alpha) of IM, EM, and AM for 
cohort 2014–2015 were, respectively, α = .91, α = .84, and 
α = .58; the reliability coefficients of IM, EM, and AM for 
cohort 2013–2014 were, respectively, α = .90, α = .83, and 
α = .82. Considering a Cronbach’s alpha of ≥ .70 as reliable, 
the reliability of the subscales IM and EM for both cohorts 
and the subscale AM for cohort 2013–2014 was confirmed.

To measure students’ level of motivation for studying, 
five additional items were included in the question-
naire—that is, “I’m 100% committed to my study,” “I 
invest much time in my study,” and “my study is my top 
priority” (indicating motivation), and “I often invest too 
little  effort in my study” and “I should spend more time 
on my study” (indicating amotivation). All items were 
scored using a 7-point Likert scale (ranging from 1 = does 
not correspond at all to 7 = corresponds exactly). The score for 
level of motivation was calculated by summation of the 
scores on the motivation items 1, 3 and 4, and the recoded 
scores on the amotivation items 2 and 5 (i.e., reverse scores: 
score 1 → score 7, score 2 → score 6, and so on). Reliability 
of the items of level of motivation was confirmed for both 
cohorts (α = .82 and α = .85).

Data on academic performance were collected from 
OSIRIS, including individual grades on all courses taken by 
the student so far. Electives were not taken into account, as 
the degree of difficulty differs among the various courses. 
Eight variables related to level of academic performance and 
academic progress (i.e., to what extent students complete 
their studies nominally) were derived from this data set 
of individual grades. Level of academic performance was 
measured by mean grade on all block courses taken by the 

Table 1: Selection methods of the FVM

Selection method Procedure Number of students admitted

Direct admission Admission based on a secondary school GPA 
of 8* or higher

All students who fit this category

Weighted lottery Lottery based on secondary school GPA 
(students with the highest GPA have the 
greatest chance of being selected)

At least 50% of 225 students each 
academic year

Selection based on non-cognitive 
criteria

Structured panel interview based on 
motivation for a career in Farm Animal and 
Veterinary Public Health (FA/VPH) and 
non-cognitive selection criteria, including 
integrity, resoluteness/decisiveness, sociability, 
organizational consciousness, and general 
suitability29

Maximum of 70 students (30%) each 
academic year

FVM = Faculty of Veterinary Medicine; GPA = grade point average
* Rated on a scale ranging from 1 = poor to 10 = excellent
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between the admission groups were examined by means 
of multivariable analyses of covariance (ANCOVA). Age 
(including three classes), gender, and admission procedure 
were included as independent variables. In this way, the 
analyses were controlled for the effect of age and gender, 
if statistically significant. Backward step-down selection 
was applied—that is, independent variables that did not 
demonstrate a statistically significant effect on the outcome 
variable (except for ‘admission procedure’) were excluded 
gradually from the model, in order from the highest p value. 
Exact (corrected) mean differences (MD) between the 
 admission groups, if statistically significant, were deter-
mined by means of Bonferroni post hoc tests. Parameter 
estimates were analyzed as well. As three comparisons 
were made, p values of ≤ .017 were considered statistically 
significant. Variables that did not meet the conditions of 
the ANCOVA were analyzed by means of an univariable 
Kruskal–Wallis test. Statistically significant differences be-
tween the admission groups were specified by means of a 
Mann–Whitney U test. All p values ≤ .017 were considered 
statistically significant. These analyses could not be con-
trolled for the effect of age and gender. An effect size (ES) 
of any statistically significant difference was calculated by 
means of Cohen’s d. An ES > 0.80 was considered as a large 
effect.34 Second, admission-group differences in number of 
students who had nominally achieved all ECTS in year 1, 
year 2, and both years of the curriculum were examined 
by means of univariable Chi-square tests and Fisher’s 
exact tests. In addition, univariable and multivariable lo-
gistic regression analyses were performed; multivariable 
analyses included age (including three classes), gender, 
and admission procedure as independent variables, and 
were thereby controlled for the effect of age and gender. 
Backward step-down selection was applied; that is, inde-
pendent variables that did not demonstrate a statistically 
significant effect on the outcome variable (except for admis-
sion procedure) were excluded gradually from the model, 
in order from the highest p value. In addition, if exclusion 
of a covariable (i.e., age or gender) resulted in a change of 
> 15% of one or more of the estimates of admission pro-
cedure, the covariable was included in the model (even if 
the p value was not statistically significant). All analyses 
were performed for both cohorts separately.

Examination of the Relationship Between Study 
Motivation and Academic Performance

The relationship between study motivation and academic 
performance was examined by means of Spearman’s rank 
correlation coefficients regarding the variables of study 
motivation in relation to the variables of mean grades and 
number of re-examinations. In addition, multivariable linear 
regression analyses were performed, including IM, EM, 
AM, level of motivation, age and gender as independent 
variables, and each variable of mean grade as outcome vari-
able. Backward step-down selection was applied; that is, 
independent variables that did not demonstrate a statistically 
significant effect on the outcome variable were excluded 
gradually from the model, in order from the highest p value. 
All analyses were performed separately for each cohort.

student so far (i.e., courses for the purpose of theoretical 
knowledge), mean grade on all longitudinal courses taken by 
the student so far (i.e., courses for the purpose of, for example, 
academic skills, clinical examination and clinical reasoning), 
mean grade on the course on professional development so 
far, and overall mean grade (i.e., mean grade of all course 
examinations so far). Only the first attempt was included, 
as this ensured that each student was able to prepare for 
the examination under the same circumstances and within 
the same timeframe. Academic progress was measured by 
the number of re-examinations needed so far and nominal 
achievement of European Credits (ECTS), i.e., points that 
can be obtained by completing a program course, forming 
a European standard for comparing study attainment and 
performance in higher education. Nominal achievement of 
ECTS included all ECTS in year 1, year 2, and both years of 
the curriculum (i.e., “60 ECTS obtained nominally in first 
year of curriculum,” “52.5 ECTS obtained nominally in 
second year of curriculum,” and “112.5 ECTS obtained in 
nominally in first and second years of curriculum”). “Nomi-
nally” was defined as obtaining the ECTS of the respective 
courses by means of a maximum of two attempts—that is, 
the second attempt in the same year as the first attempt. For 
further explanation on how data on academic progress were 
deduced from the individual grades and how all data in 
general were processed, please contact the primary author.

Statistical Analysis
Data analyses and statistics were performed using Excel 
and SPSS (version 23). All p values of ≤ .05 were considered 
statistically significant. If necessary, dependent variables 
were transformed to meet the conditions of a certain test 
(e.g., a square transformation). Inclusion of participants was 
based on maintaining a limit of 10% missing values: if more 
than 10% of individual data regarding the questionnaire 
on study motivation or grades in OSIRIS was missing, the 
respective respondent was excluded from the study. Missing 
values were excluded from the statistical analyses by means 
of pairwise deletion; for example, if a mean grade had to 
be calculated over 13 grades but only 12 grades were avail-
able, only these 12 grades were included in the calculation.

Descriptive statistics were used to describe the sample 
regarding age, gender, year of curriculum, and admission 
procedure; concerning these data, a Mann–Whitney U test 
and Chi-square tests were conducted to examine whether 
the sample was a good representation of the population 
(i.e., all second- and third-year students who were reg-
istered for the VM course [academic year 2015–2016] in 
December 2015, n = 422). A Mann–Whitney U test was 
applied to examine differences in overall mean grade be-
tween sample and population, for each cohort separately. 
A Kruskal–Wallis test was performed to compare mean age 
between the  admission groups. By means of Chi-square 
tests and Fisher’s exact tests, distribution of gender and 
year of curriculum were compared among these groups.

Examination of Predictive Value of Three Different FVM 
Selection Methods

First, differences in mean summed scores on study mo-
tivation, mean grades and number of re-examinations 
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afterwards, comprising 4.3% (n = 8) of the sample, were 
excluded from the statistical analyses.

Most frequent reasons for not participating in the study 
were “I did not have the time to fill in the questionnaire” 
and “I forgot to fill in the questionnaire” (RR 19.0%). 
With regard to academic performance in particular, 
the sample of cohort 2013–2014 had a higher overall 
mean grade than the population—that is, 7.09 versus 
6.64, respectively, on a scale ranging from 1 = poor to 
10 = excellent (U = 4439.50, z = −7.69, p = .000). In cohort 
2014–2015, no statistically significant difference was 
found between sample and population. These findings 
imply that with regard to the academic performance of 
cohort 2014–2015, the sample was a good representation 
of the study population; however, there might have been 
a certain sampling bias regarding the academic perfor-
mance of cohort 2013–2014.

In cohort 2013–2014, statistically significant differences 
in both mean age (H2 = 12.265, p = .002) and gender 
(χ2 = 8.283, p = .014) were found between the three admis-
sion groups. Regarding the whole sample, no statistically 
significant difference in distribution of year of curriculum 
was found between the groups. These results imply that 
analyses of differences in study motivation and academic 
performance between the admission groups should be 
controlled for the effect of both age and gender, if statis-
tically significant.

Examination of Predictive Value of Three 
Different FVM Selection Methods

Study motivation
Mean summed scores on IM, EM, AM and level of moti-
vation among the admission groups of both cohorts are 
shown in Table 2.

In cohort 2013–2014, a statistically significant higher 
level of EM was shown among lottery-admitted stu-
dents than among selected students; that is, students 
selected based on non-cognitive criteria (B = 6.67  
(± 2.70), t = 2.47, p = .015, ES = 0.41). No statistically 

Ethical Approval
Ethical approval for this study was obtained from the 
Ethical Review Board of The Netherlands Association for 
Medical Education (in Dutch: Nederlandse Vereniging 
voor Medisch Onderwijs [NVMO]) at September 30, 2015 
(dossier number: 584).

RESULTS
Participants
A total number of 406 students were approached, in-
cluding 205 second-year students and 201 third-year 
students. Two hundred and fourteen students responded 
on the study motivation questionnaire and consented for 
the use of data on admission procedure and academic 
performance. Eighteen participants did not complete 
the questionnaire and were therefore excluded from the 
study. In addition, seven students were excluded because 
of too many missing grades, and three participants were 
excluded because they officially belonged to year 2 of the 
curriculum, but were studying for the third year. This 
resulted in a final study sample of 186 students and a 
response rate (RR) of 45.8%. The sample consisted of 
91 second-year students (RR 44.4%) and 95 third-year 
students (RR 47.3%).

Mean age of the study sample was 20.92 years (± 
2.20); all students were 18 years or older. Distribution of 
gender regarded 16.7% male (n = 31) and 83.3% female 
(n = 155). As no statistically significant differences were 
found between sample and study population (n = 422) 
concerning mean age, age distribution, gender distribu-
tion, and distribution of year of curriculum, the sample 
appeared to be a good representation of the study  
population.

Distribution of the three admission groups ‘direct 
admission’, ‘weighted lottery’ and ‘selection based on 
non-cognitive criteria’ among the sample was 11.8% 
(n = 22), 60.8% (n = 113), and 23.1% (n = 43), respectively. 
No statistically significant difference was found between 
this distribution and the population. Students who were 
rejected in selection and admitted by weighted lottery 

Table 2: Mean (± SD) summed scores on motivational subscales among the admission groups of two cohorts

Cohort n IM EM AM
Level of 
motivation

(range 12–84) (range 12–84) (range 4–28) (range 5–35)

Direct admission 2014–2015 11 56.09 (± 11.62) 47.09 (± 9.56) 4.09 (± 0.30) 29.82 (± 4.07)

2013–2014 11 53.55 (± 14.08) 48.36 (± 10.05) 4.64 (± 0.92) 27.45 (± 5.50)

Weighted lottery 2014–2015 58 56.34 (± 12.24) 53.05 (± 12.46) 4.33 (± 0.91) 27.28 (± 5.50)

2013–2014 55 58.25 (± 9.10) 53.25 (± 10.67)* 4.82 (± 2.33) 26.73 (± 6.23)

Selection based on 
non-cognitive criteria

2014–2015 18 58.78 (± 8.61) 54.06 (± 8.08) 4.56 (± 1.10) 25.39 (± 5.86)

2013–2014 25 53.96 (± 13.76) 48.72 (± 11.82)* 5.28 (± 2.42) 25.48 (± 5.03)

IM = intrinsic motivation; EM = extrinsic motivation; AM = amotivation; ES = effect size
* Statistically significant difference (B = 6.67 [± 2.70], t = 2.47, p = .015, ES = 0.41), based on multivariable analyses of covariance 
(ANCOVA).
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statistics and results of Chi-square tests and Fisher’s exact 
tests are shown in Table 4.

Fisher’s exact test showed a statistically significant 
difference in ‘number of students who had obtained 
52.5 ECTS nominally in second year of curriculum’ 
between the admission groups. Pairwise comparisons 
of admission groups showed that in the group of direct 
admission, more students had obtained 52.5 ECTS nomi-
nally in second year of curriculum (i.e., completing all 
courses nominally) than in the group of selection based 
on non-cognitive criteria (χ2 = 7.92, p = .006). The statisti-
cally significant difference in ‘number of students who 
had obtained 112.5 ECTS nominally in first and second 
year of curriculum’ was not confirmed after multivari-
able regression.

With regard to ’60 ECTS obtained nominally in first 
year of curriculum’ in cohort 2014–2015 and ’52.5 ECTS 
obtained nominally in second year of curriculum’ in 
cohort 2013–2014, univariable and multivariable logistic 

significant differences were found in IM, AM, or level 
of motivation between the admission groups in both 
cohorts.

Academic performance
Table 3 shows statistically significant differences in mean 
grades and number of re-examinations between the admis-
sion groups, after performing univariable and multivari-
able analyses.

Directly admitted students showed a statistically significant 
better performance than the other two admission groups 
on several academic outcome measures, including a large 
effect for each measure (i.e., ES > 0.80). Selected students 
did not outperform the other two admission groups on 
any of the academic outcome measures.

With regard to the variables ’60 ECTS obtained nominally 
in first year of curriculum’, 52.5 ECTS obtained nominally 
in second year of curriculum,’ and ‘112.5 ECTS obtained 
nominally in first and second year of curriculum’, descriptive 

Table 3: Results of univariable and multivariable analysis of differences in mean (± SD) grades and number of   
re-examinations between the admission groups

Cohort 2014–2015 Cohort 2013–2014

Academic performance n Group mean (± SD) ES n Group mean (± SD) ES

Mean grade on block courses* 87 91

  Direct admission 11 7.73 (± 0.77) 11 7.69 (± 0.67)

  Weighted lottery 58 6.79 (± 0.85)‡ 1.12 55 6.55 (± 0.85)§ 1.38

  Selection based on non-cognitive criteria 18 6.55 (± 0.91)‡ 1.37 25 6.45 (± 0.89)§ 1.49

Mean grade on longitudinal courses* 87 91

  Direct admission 11 7.52 (± 0.58) 11 7.34 (± 0.61)

  Weighted lottery 58 7.12 (± 0.62) 0.65 55 6.84 (± 0.47)† 1.01

  Selection based on non-cognitive criteria 18 7.13 (± 0.54) 0.70 25 6.86 (± 0.61) 0.79

Mean grade on professional development* 86 91

  Direct admission 11 8.27 (± 0.61) 11 8.11 (± 0.66)

  Weighted lottery 57 7.86 (± 0.85) 0.50 55 7.83 (± 0.61) 0.45

  Selection based on non-cognitive criteria 18 7.71 (± 0.99) 0.65 25 7.71 (± 0.66) 0.61

Overall mean grade* 87 91

  Direct admission 11 7.74 (± 0.61) 11 7.68 (± 0.61)

  Weighted lottery 58 6.92 (± 0.73)‡ 1.15 55 6.70 (± 0.73)§ 1.38

  Selection based on non-cognitive criteria 18 6.73 (± 0.79)‡ 1.39 25 6.61 (± 0.78)§ 1.46

Number of re-examinations 87 91

  Direct admission 11 0.55 (± 1.21) 11 0.00 (± 0.00)

  Weighted lottery 58 1.31 (± 1.77) −0.45 55 4.05 (± 4.79)§ −0.92

  Selection based on non-cognitive criteria 18 1.61 (± 1.61) −0.72 25 4.28 (± 4.32)§ −1.18

ES = effect size
Note: All p values and ES relate to differences compared to the group of direct admission
* Rated on a scale ranging from 1 = poor to 10 = excellent
† p ≤.05
‡ p ≤.01
§ p ≤.001
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(p < .01). The negative correlation between mean grade on 
Professional Development and AM in cohort 2013–2014 
however, was not confirmed.

DISCUSSION
In searching for valid and reliable selection methods that 
predict applicants’ study motivation and academic perfor-
mance during the 3-year bachelor’s-program, the first aim 
of the study was to examine the predictive value of the three 
different FVM selection methods for study motivation and 
academic performance during the bachelor’s program of 
the veterinary course.

With regard to study motivation, a difference  between 
the admission groups concerned a stronger EM in 
lottery-admitted students compared to selected students 
(i.e., students selected based on non-cognitive criteria) in 
one of the cohorts. This finding is difficult to interpret, 
as lottery-admitted students are admitted ’randomly’ 
without application of selection criteria, except for the fact 
that students with a higher secondary school GPA have a 
greater chance of being selected. Therefore, the stronger 
EM cannot be considered as the result of using a certain 
selection method or criterion. No other differences in study 
motivation were found between the admission groups. 
Selected students in particular did not have a higher score 
on IM, EM, or level of motivation than students from the 

regression analyses could not be applied on the pairwise 
comparisons including direct admission as one of the groups, 
as the comparisons included a group of zero students (i.e., 
OR = 0.000; p = .999 was found). As a result, these analyses 
could not be controlled for the effect of age and gender.

Examination of the Relationship Between 
Study Motivation and Academic Performance
Spearman’s correlation-matrixes regarding the vari-
ables of study motivation, mean grades and number of 
re-examinations are shown in Table 5 (cohort 2014–2015) 
and Table 6 (cohort 2013–2014).

Statistically significant correlations between several study 
motivation variables in both cohorts were found, which 
emphasized the importance of conducting multivariable 
regression analyses (including all study motivation vari-
ables as independent variables) to examine the relationship 
between study motivation and academic performance. All 
variables of mean grades and number of re-examinations 
showed a statistically significant correlation with level of 
motivation in both cohorts. In addition, a statistically sig-
nificant negative correlation was found between mean grade 
on Professional Development and AM in cohort 2013–2014. 
Multivariable linear regression analyses (to the extent that 
these could be applied) confirmed the correlations between 
level of motivation and all mean grades in both cohorts  

Table 4: Descriptive statistics and results of Chi-square tests and Fisher’s exact tests on nominal achievement of all ECTS 
in year 1, year 2, and both years of the curriculum

Academic performance n

Number of students  
% (n)

χ2Yes No

Cohort 2014–2015

60 ECTS obtained nominally in first year of curriculum 87

  Direct admission 11 100.0 (11) 0.0 (0)

  Weighted lottery 58 75.9 (44) 24.1 (14)

  Selection based on non-cognitive criteria 18 72.2 (13) 27.8 (5) 3.75

Cohort 2013–2014

60 ECTS obtained nominally in first year of curriculum 91

  Direct admission 11 90.9 (10) 9.1 (1)

  Weighted lottery 55 58.2 (32) 41.8 (23)

  Selection based on non-cognitive criteria 25 48.0 (12) 52.0 (13) 5.91

52.5 ECTS obtained nominally in second year of curriculum 91

  Direct admission 11 100.0 (11) 0.0 (0)

  Weighted lottery 55 69.1 (38) 30.9 (17)

  Selection based on non-cognitive criteria 25 52.0 (13) 48.0 (12) 8.17*

112.5 ECTS obtained nominally in first and second year of curriculum 91

  Direct admission 11 90.9 (10) 9.1 (1)

  Weighted lottery 55 52.7 (29) 47.3 (26)

  Selection based on non-cognitive criteria 25 40.0 (10) 60.0 (15) 8.04*

ECTS = European Credits/European Credit Transfer System
* p ≤.05
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relatedness.16,17 These findings suggest that any differences 
in type or level of motivation between the three admission 
groups may be difficult to measure in the second and third 
years of the curriculum; many other factors could have af-
fected these measures in the years between admission and 
measurement. Therefore, for the purpose of examining the 
efficacy of selecting students who are strongly motivated 
during the entire course, the degree of stability of study 
motivation is an essential aspect.

With regard to academic performance, including measures 
of level of academic performance (i.e., mean grades) and 
academic progress (i.e., number of re-examinations and 
nominal achievement of all ECTS), selected students did not 
outperform lottery-admitted students in any of the measures 
of academic performance. Directly admitted students on 
the other hand, had a better score than lottery-admitted 

two other admission groups. These results imply that ‘being 
selected’ in itself, is not related to the strength or quality 
of study motivation, which is in contrast with previous 
research.35 An explanation may be related to the long time 
elapsed between admission and the measurement of study 
motivation. Previous research showed that the enhance-
ment of students’ motivation because of the fact that ‘they 
have been selected’ might be only temporarily,35 and in the 
meantime, their motivation may have been affected by 
other factors, i.e., the learning environment.36,37 Research 
among veterinary medical students for example showed 
that students’ motivation increases when studying subjects 
relevant to clinical practice and decreases in case of high 
workload, excessive detail and low relevance for clinical 
practice.37 Type of motivation on the other hand is affected 
by satisfaction of the needs for competence, autonomy, and 

Table 6: Correlations between variables of study motivation and academic performance in cohort 2013–2014

IM EM AM LM MGB MGL MGPD MGO NR

IM 1 – – – – – – – –

EM .352† 1 – – – – – – –

AM –.370† .034 1 – – – – – –

LM .293† –.097 –.411† 1 – – – – –

MGB .019 –.056 –.155 .402† 1 – – – –

MGL .098 .043 –.139 .382† .756† 1 – – –

MGPD .182 –.008 –.205* .395† .269† .290† 1 – –

MGO .046 –.041 –.163 .421† .994† .794† .334† 1 –

NR –.041 .026 .146 –.352† –.925† –.717† –.292† –.930† 1

IM = intrinsic motivation; EM = extrinsic motivation;  AM = amotivation; LM = level of motivation; MGB = mean grade on block courses; 
MGL = mean grade on longitudinal courses; MGPD = mean grade on professional development; MGO = overall mean grade; NR = number 
of re-examinations
* p ≤.05
† p ≤.01

Table 5: Correlations between variables of study motivation and academic performance in cohort 2014–2015

IM EM AM LM MGB MGL MGPD MGO NR

IM 1 – – – – – – – –

EM .436† 1 – – – – – – –

AM –.112 .200 1 – – – – – –

LM .141 .009 –.127 1 – – – – –

MGB –.004 .033 –.024 .511† 1 – – – –

MGL .160 .165 –.039 .228* .536† 1 – – –

MGPD –.064 .033 .015 .380† .376† .397† 1 – –

MGO .017 .060 –.018 .515† .987† .632† .469† 1 –

NR .072 –.071 –.014 –.510† –.850† –.407† –.250* –.823† 1

IM = intrinsic motivation; EM = extrinsic motivation;  AM = amotivation; LM = level of motivation; MGB = mean grade on block courses; 
MGL = mean grade on longitudinal courses; MGPD = mean grade on professional development; MGO = overall mean grade; NR = number 
of re-examinations
* p ≤.05
† p ≤.01
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this study considered measures of academic performance 
in the years of study before measuring motivation. The 
absence of a correlation between type of study motivation 
and past academic performance however, does not exclude 
a causal relationship between type of study motivation 
and future performance. Therefore, further research on 
the predictive validity of type of motivation for academic 
performance could contribute to a complete consideration 
on whether type of study motivation could be of value 
regarding selection of well-performing students in the 
veterinary course.

Level of motivation was positively correlated with 
several academic outcome measures. This correlation with 
past academic performance underlines the importance 
of level of motivation for study results, as mentioned 
by veterinary medical students.23 It suggests that level 
of study motivation could be of value regarding selec-
tion of students who perform well during the bachelor’s 
program of the veterinary course. However, in this case, 
the same critical notes regarding socially desirable an-
swers are applicable as with regard to measuring type 
of motivation. Furthermore, as several factors such as 
high workload can affect level of motivation during the 
veterinary course,37 the correlation with academic per-
formance might be unstable as well. Therefore, further 
research should reveal whether level of motivation at the 
time of admission has predictive validity for academic 
performance during the course.

In conclusion, previous considerations imply that both 
type and level of study motivation could be of value 
regarding selection, both serving a different purpose. 
On the one hand, type of study motivation could give an 
indication of stability of motivation over time and hence 
motivation during the course; on the other hand, level of 
study motivation could provide an indication of academic 
performance. A critical note that should be mentioned 
is that this study has focused on motivation to study, 
which is different from motivation for the profession of 
being a veterinarian. For example, a student could be 
unmotivated for taking classes, while considering it as 
necessary for working in clinical practice in the future. 
The AMS only focuses minimally on study motivation 
originating from motivation for the profession later on.30 
As applicants with these motives could make successful 
students and veterinarians as well, it might be desirable 
to also consider motivation for the profession during 
selection.

Strengths and Limitations
This study has several strengths. A first strength is that a 
variety of outcomes is used to measure academic perfor-
mance: mean grades (as an indication of level of academic 
performance), number of re-examinations, and nominal 
achievement of ECTS (as an indication of academic progress) 
were taken into account. In addition, a distinction was made 
in several types of courses, giving an indication of both cog-
nitive (block and longitudinal courses) and non-cognitive 
(professional development) skills. A second strength is that 
second- and third-year students were included. In this 
way, data on study motivation and academic performance 

students on multiple variables of academic performance in 
one or both cohorts; in addition, they outperformed selected 
students on several academic outcome measures. The only 
statistically significant difference in nominal achievement of 
all ECTS was found between directly admitted students and 
selected students, regarding ‘52.5 ECTS obtained nominally 
in second year of curriculum’. However, as this difference 
could not be corrected for the effect of age and gender, no 
conclusions can be drawn on this finding. Differentiation 
in mean grades on different types of courses (i.e., block 
courses, longitudinal courses, and professional develop-
ment) did not reveal differences in competencies between 
the admission groups. The finding that students with a 
secondary school GPA of 8 or higher (i.e., directly admitted 
students) show the best academic performance during the 
course of the study is in line with previous research.1–3,5–7  
The absence of a statistically significant difference in aca-
demic performance between students selected based on non-
cognitive criteria and lottery-admitted students corresponds 
with a previous study.14

According to the results, none of the FVM selection 
methods in particular has predictive value for high scores 
on study motivation during the bachelor’s program. The 
finding that directly admitted students show better perfor-
mance indicates that direct admission based on a secondary 
school GPA of 8 or higher has predictive value for good 
academic performance during the bachelor’s program. As 
selected students did not outperform students admitted 
by the other two selection methods in any of the academic 
outcome measures, a selection method based solely on 
non-cognitive skills seems to have no predictive value for 
good academic performance. The results imply that selection 
based on previous cognitive performance (i.e., secondary 
school GPA) may be preferred above selection based on 
non-cognitive skills solely. No conclusions can be drawn 
on the use of a selection method based on a combination 
of cognitive- and non-cognitive criteria, as supported by 
previous studies.7,8,15

The second aim of the study was to examine whether type 
and level of study motivation could be of value regarding 
selection of students who perform well during the 3-year 
bachelor’s program of the veterinary course.

None of the measures on IM, EM or AM showed a 
statistically significant correlation with academic perfor-
mance. An explanation for this finding could be that the 
profile (i.e., ratio) of different types of motivation is more 
important for academic performance than the independent 
quantities of motivation.27,28 In addition, research has 
shown that considering profiles of types of motivation is 
important for the stability of motivation during the course 
of the study.27 In other words, these profiles could also 
serve another purpose, providing a reliable indication of 
study motivation in the future. The absence of correlations 
between the independent quantities of IM, EM, and AM 
and past academic performance implies that measuring 
type of motivation would not make a valuable contribu-
tion to an admission procedure, except for measuring 
the applicant’s current type of motivation. In addition, 
a substantial risk of socially desirable answers could 
discourage the use in an admission setting. Nevertheless, 
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questionable whether results including AM of this cohort are 
reliable and how these results can be interpreted. A fourth 
limitation is that the use of backward step-down selection 
in regression analyses as applied in this study, involves 
several weaknesses as listed by Thompson.38 This can lead 
to biases like over-fitting and incorrect significance tests. 
For future research one should consider to use alternative 
methods to stepwise regression. Finally, it may seem dif-
ficult to extrapolate some of the results of this study to other 
veterinary schools, using different methods of admission 
and grading systems. However, on a more general level, 
this study provides more insight on the relevance of a high 
secondary school GPA and non-cognitive criteria for admis-
sion of students for the bachelor’s program of the FVM. 
Therefore, this study is relevant for all veterinary schools 
considering using cognitive or non-cognitive criteria in 
selection procedures.

CONCLUSION
According to the results in this study, none of the FVM se-
lection methods in particular has predictive value for high 
scores on study motivation during the bachelor’s-program 
of the veterinary course. Direct admission based on a high 
secondary school GPA in particular has predictive value 
for good academic performance during the course.

were obtained over a period of respectively 1.5 years and 
2.5 years after admission. As a result, differences between 
the admission groups in motivation and performance were 
examined for two different periods.

There are also several limitations. A first limitation is the 
small sample size, which makes it difficult to draw reliable 
conclusions for a large population. In addition, due to the 
small sample size, multivariable analyses of each cohort 
could not be performed on all variables, as the conditions for 
these analyses were not satisfied, or the respective groups 
included too small numbers of students (which was the 
case in the logistic regression analyses). Therefore, not all 
analyses could be controlled for the effect of age and gender. 
A second limitation is that participation was on a voluntary 
base. Therefore, there might have been a certain sampling 
bias in participating students regarding their study moti-
vation or academic performance. Due to the low response 
on the question regarding motives for not participating 
in the study (RR 19.0%), it is difficult to draw conclusions 
on sampling bias. Considering the statistically significant 
difference in academic performance between sample and 
population in cohort 2013–2014, there could be a certain 
sampling bias with regard to academic performance of this 
cohort. A third limitation is that the reliability of the AM 
subscale for  cohort 2014–2015 was insufficient. Exclusion 
of items did not  improve this reliability. Therefore, it is 

Table 7: Glossary (definitions of abbreviations and frequently used terms in this study)

Term/Abbreviation Definition

AM Amotivation—implies that someone does not have any motivation or intention to reach 
a goal18

AMS Academic Motivation Scale—questionnaire designed by Vallerand et al.30 for the measurement 
of types of motivation

Block courses FVM courses for the purpose of theoretical knowledge39

ECTS European Credits/European Credit Transfer System—points that can be obtained by 
completing a program course (indicates a European standard for comparing study attainment 
and performance of students of higher education)

EM Extrinsic motivation—implies that someone is focused on the consequences that arise from a 
particular action17

FVM Faculty of Veterinary Medicine (Utrecht University)

FA/VPH Farm Animal and Veterinary Public Health—one of the three tracks that are facilitated in the 
Master’s program at the FVM, Utrecht University (the two other tracks focus on ‘Companion 
Animal Medicine’ and ‘Equine Medicine’)40

GPA Grade point average—a number representing the average value of accumulated final grades 
earned in courses over time (e.g., the average of final grades of secondary school exams)41

IM Intrinsic motivation—implies that someone is interested in a task, and enjoys performing it; 
achieving a goal gives a level of satisfaction17

Level of motivation The strength of motivation for studying, without specifying what type of motivation it 
concerns

Longitudinal courses FVM courses for the purpose of, for example, academic skills, clinical examination and clinical 
reasoning39

OSIRIS Study Information and Registration System—used by various educational institutions, 
including Utrecht University

 h
ttp

s:
//j

vm
e.

ut
pj

ou
rn

al
s.

pr
es

s/
do

i/p
df

/1
0.

31
38

/jv
m

e.
04

17
-0

50
r1

 -
 W

ed
ne

sd
ay

, D
ec

em
be

r 
18

, 2
01

9 
6:

37
:1

1 
A

M
 -

 U
tr

ec
ht

 U
ni

ve
rs

ity
 I

P 
A

dd
re

ss
:1

31
.2

11
.1

04
.1

56
 



299doi: 10.3138/jvme.0417-050r1 JVME 46(3) © 2019 AAVMC

grades. J Coll Physicians Surg Pak. 2013;23(1):31–6. 
Medline:23286620

 8 Künzel W, Breit SM. Admissions procedures at the 
university of veterinary medicine Vienna, Austria. J Vet 
Med Educ. 2007;34(5):639–44. https://doi.org/10.3138/
jvme.34.5.639. Medline:18326776

 9 Burzette RG, Danielson JA, Wu TF, et al. Undergradu-
ate rigor scores: do they predict achievement in vet-
erinary school? J Vet Med Educ. 2017;44(2):323–30. 
https://doi.org/10.3138/jvme.0716-120R. Medline: 
28332906

10 Render GF, Jackson HD. Preveterinary performance, 
admissions criteria and personality variables as predic-
tors of success in veterinary school. J Vet Med Educ. 
1975;2(1):3–6.

11 Powers DE. Validity of Graduate Record Examinations 
(GRE) general test scores for admissions to colleges of 
veterinary medicine. J Appl Psychol. 2004;89(2):208–19.  
https://doi.org/10.1037/0021-9010.89.2.208. 
Medline:15065970

12 Urlings-Strop LC, Stegers-Jager KM, Stijnen T, et al. 
Academic and non-academic selection criteria in 
predicting medical school performance. Med Teach. 
2013;35(6):497–502. https://doi.org/10.3109/01421
59X.2013.774333. Medline:23477469

13 O’Neill L, Hartvigsen J, Wallstedt B, et al. Medical 
school dropout--testing at admission versus selec-
tion by highest grades as predictors. Med Educ. 
2011;45(11):1111–20. https://doi.org/10.1111/j.1365-
2923.2011.04057.x. Medline:21988626

14 Lucieer SM, Stegers-Jager KM, Rikers RM, et al. 
Non-cognitive selected students do not outperform 
lottery-admitted students in the pre-clinical stage of 
medical school. Adv Health Sci Educ Theory Pract. 
2016;21(1):51–61. Epub 2015 Mar 3. https://doi.
org/10.1007/s10459-015-9610-4. Medline:25935203

15 Kogan LR, McConnell SL. Gaining acceptance into 
veterinary school: a review of medical and vet-
erinary admissions policies and practices. J Vet Med 
Educ. 2001;28(3):101–10. https://doi.org/10.3138/
jvme.28.3.101. Medline:11721234

16 Kusurkar RA, Ten Cate TJ, van Asperen M, et al. 
 Motivation as an independent and a  dependent 
 variable in medical education: a review of 
the  literature. Med Teach. 2011;33(5):e242–62. 
https://doi.org/10.3109/0142159X.2011.558539. 
Medline:21517676

17 Ryan RM, Deci EL. Intrinsic and extrinsic motivations: 
classic definitions and new directions. Contemp Educ 
Psychol. 2000;25(1):54–67. https://doi.org/10.1006/
ceps.1999.1020. Medline:10620381

18 Deci EL, Ryan RM. Self-determination theory: a mac-
rotheory of human motivation development, and 
health. Can Psychol. 2008;49(3):182–5. https://doi.
org/10.1037/a0012801.

19 Hustinx PWJ, Kuyper H, van der Werf MPC, et al. 
Achievement motivation revisited: new longitu-
dinal data to demonstrate its predictive power. 
Educ Psychol. 2009;29(5):561–82. https://doi.
org/10.1080/01443410903132128.

Type of study motivation seems to be of no value for se-
lection of students who perform well during the bachelor’s 
program, considering the absence of a correlation between 
types of motivation and academic performance. However, 
measuring type of motivation could serve a different purpose, 
as it could provide an indication of stability of motivation 
during the course. Level of motivation might be of value 
regarding selection, based on its positive relationship with 
academic performance. However, considering the method 
of measuring level of motivation, a risk of unreliable results 
in an admission setting due to socially desirable answers 
should be taken into account. Future research on predic-
tive validity of type and level of motivation for academic 
performance is needed for a complete consideration on 
whether type and level of motivation could be of value for 
selection purposes.

ACKNOWLEDGMENTS
The authors would like to thank J.C.M. Vernooij, MSc, Lecturer 
at the Department of Farm Animal Health (FVM, Utrecht 
University) and Dr. G. Doekes, Visiting Researcher at the 
Institute for Risk Assessment Sciences (Utrecht  University), 
for their expertise regarding statistical procedures.

NOTE
* Definitions of abbreviations and frequently used terms 

in this study are shown in Table 7.

REFERENCES
 1 Schripsema NR, van Trigt AM, Borleffs JC, et al.  

Selection and study performance: comparing three 
admission processes within one medical school. Med 
Educ. 2014;48(12):1201–10. https://doi.org/10.1111/
medu.12537. Medline:25413913

 2 Hulsman RL, van der Ende JS, Oort FJ, et al. Effective-
ness of selection in medical school admissions: evalu-
ation of the outcomes among freshmen. Med Educ. 
2007;41(4):369–77. https://doi.org/10.1111/j.1365-
2929.2007.02708.x. Medline:17430282

 3 Atkinson RC, Geiser S. Reflections on a century of col-
lege admissions tests. Educ Res. 2009;38(9):665–76. 
https://doi.org/10.3102/0013189X09351981.

 4 Kulatunga Moruzi C, Norman GR. Validity of admis-
sions measures in predicting performance outcomes: 
the contribution of cognitive and non-cognitive dimen-
sions. Teach Learn Med. 2002;14(1):34–42. https://doi.
org/10.1207/S15328015TLM1401_9. Medline:11865747

 5 Salvatori P. Reliability and validity of admissions 
tools used to select students for the health professions. 
Adv Health Sci Educ Theory Pract. 2001;6(2):159–75.  
https://doi.org/10.1023/A:1011489618208. 
Medline:11435766

 6 Cohen-Schotanus J, Muijtjens AM, Reinders JJ, et al. The 
predictive validity of grade point average scores in a 
partial lottery medical school admission system. Med 
Educ. 2006;40(10):1012–9. https://doi.org/10.1111/
j.1365-2929.2006.02561.x. Medline:16987193

 7 Luqman M. Relationship of academic success of 
medical students with motivation and pre-admission 

 h
ttp

s:
//j

vm
e.

ut
pj

ou
rn

al
s.

pr
es

s/
do

i/p
df

/1
0.

31
38

/jv
m

e.
04

17
-0

50
r1

 -
 W

ed
ne

sd
ay

, D
ec

em
be

r 
18

, 2
01

9 
6:

37
:1

1 
A

M
 -

 U
tr

ec
ht

 U
ni

ve
rs

ity
 I

P 
A

dd
re

ss
:1

31
.2

11
.1

04
.1

56
 

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23286620&dopt=Abstract
https://doi.org/10.3138/jvme.34.5.639
https://doi.org/10.3138/jvme.34.5.639
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18326776&dopt=Abstract
https://doi.org/10.3138/jvme.0716-120R
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28332906&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28332906&dopt=Abstract
https://doi.org/10.1037/0021-9010.89.2.208
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15065970&dopt=Abstract
https://doi.org/10.3109/0142159X.2013.774333
https://doi.org/10.3109/0142159X.2013.774333
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23477469&dopt=Abstract
https://doi.org/10.1111/j.1365-2923.2011.04057.x
https://doi.org/10.1111/j.1365-2923.2011.04057.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21988626&dopt=Abstract
https://doi.org/10.1007/s10459-015-9610-4. Medline:25935203
https://doi.org/10.1007/s10459-015-9610-4. Medline:25935203
https://doi.org/10.3138/jvme.28.3.101
https://doi.org/10.3138/jvme.28.3.101
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11721234&dopt=Abstract
https://doi.org/10.3109/0142159X.2011.558539
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21517676&dopt=Abstract
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1006/ceps.1999.1020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10620381&dopt=Abstract
https://doi.org/10.1037/a0012801
https://doi.org/10.1037/a0012801
https://doi.org/10.1080/01443410903132128
https://doi.org/10.1080/01443410903132128
https://doi.org/10.1111/medu.12537
https://doi.org/10.1111/medu.12537
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25413913&dopt=Abstract
https://doi.org/10.1111/j.1365-2929.2007.02708.x
https://doi.org/10.1111/j.1365-2929.2007.02708.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17430282&dopt=Abstract
https://doi.org/10.3102/0013189X09351981
https://doi.org/10.1207/S15328015TLM1401_9
https://doi.org/10.1207/S15328015TLM1401_9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11865747&dopt=Abstract
https://doi.org/10.1023/A:1011489618208
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11435766&dopt=Abstract
https://doi.org/10.1111/j.1365-2929.2006.02561.x
https://doi.org/10.1111/j.1365-2929.2006.02561.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16987193&dopt=Abstract


300 JVME 46(3) © 2019 AAVMC doi: 10.3138/jvme.0417-050r1

and amotivation in education. Educ Psychol Meas. 
1992;52(4):1003–17. https://doi.org/10.1177/001316449
2052004025.

32 Vallerand RJ, Pelletier LG, Blais MR, et al. On the  
assessment of intrinsic, extrinsic, and amotivation in 
education: Evidence on the concurrent and construct 
validity of the academic motivation scale. Educ Psychol 
Meas. 1993;53(1):159–72. https://doi.org/10.1177/0013
164493053001018.

33 Guay F, Morin AJ, Litalien D, et al. Application 
of exploratory structural equation modeling to 
evaluate the academic motivation scale. J Exp Educ. 
2015;83(1):51–82. https://doi.org/10.1080/00220973.2
013.876231.

34 Cohen J. Statistical power analysis. Curr Dir Psychol 
Sci. 1992;1(3):98–101. https://doi.org/10.1111/1467-
8721.ep10768783.

35 Wouters A, Croiset G, Galindo-Garre F, et al. 
 Motivation of medical students: selection by moti-
vation or motivation by selection. BMC Med Educ. 
2016;16:37. https://doi.org/10.1186/s12909-016-0560-1. 
Medline:26825381

36 Baeten M, Dochy F, Struyven K. The effects of differ-
ent learning environments on students’ motivation 
for learning and their achievement. Br J Educ Psychol. 
2013;83(Pt 3):484–501. https://doi.org/10.1111/j.2044-
8279.2012.02076.x. Medline:23822533

37 Parkinson TJ, Gilling M, Suddaby GT.  Workload, 
study methods, and motivation of students 
within a BVSc program. J Vet Med Educ. 
2006;33(2):253–65. https://doi.org/10.3138/jvme.33. 
2.253. Medline:16849307

38 Thompson B. Stepwise regression and stepwise dis-
criminant analysis need not apply here: a guidelines ed-
itorial. Educ Psychol Meas. 1995;55(4):525–34. https://
doi.org/10.1177/0013164495055004001.

39 Universiteit Utrecht. Diergeneeskunde, onderwijs [Vet-
erinary Medicine, Education] [Internet]. Utrecht, NLD: 
Utrecht University; 2015 [cited 2015 Nov 5]. Available 
from: https://students.uu.nl/dgk/diergeneeskunde/
onderwijs. Dutch.

40 Pijpers A, van Putten J, Kremer W, de Gooijer J. 
Self-study report: Faculty of Veterinary Medicine, 
Utrecht University [Internet]. Utrecht, NLD: Utrecht 
University Faculty of Veterinary Medicine; 2014 Jul 1 
[cited 2018 Feb 22]. Available from: https://www.eaeve.
org/fileadmin/downloads/SER/Utrecht_SER_2014.
pdf.

41 Abbott S. The glossary of education reform: grade 
point average [Internet]. Portland, ME: Great Schools 
Partnership; c2014 [updated 2013 Aug 29; cited 2018 
Feb 22]. Available from: https://www.edglossary.org/
grade-point-average/

AUTHOR INFORMATION
Annemarie G.P. Stelling, BSc, is a sixth-year student at the 
Faculty of Veterinary Medicine (Track Farm Animal and Veterinary 
Public Health) at Utrecht University, Lekstraat 28, 2405 AC 

20 Kusurkar RA, Croiset G, Galindo-Garré F, et al. 
Motivational profiles of medical students: associa-
tion with study effort, academic performance and 
exhaustion. BMC Med Educ. 2013;13:87. https://doi.
org/10.1186/1472-6920-13-87. Medline:23782767

21 Kusurkar RA, Ten Cate TJ, Vos CM, et al. How motiva-
tion affects academic performance: a structural equation 
modelling analysis. Adv Health Sci Educ Theory Pract. 
2013;18(1):57–69. https://doi.org/10.1007/s10459-012-
9354-3. Medline:22354335

22 Vecchione M, Alessandri G, Marsicano G. Academic 
motivation predicts educational attainment: does 
gender make a difference? Learn Individ Differ. 
2014;32:124–31. https://doi.org/10.1016/ 
j.lindif.2014.01.003.

23 Ruohoniemi M, Parpala A, Lindblom-Ylänne S, et al. 
Relationships between students’ approaches to learn-
ing, perceptions of the teaching-learning environment, 
and study success: a case study of third-year veterinary 
students. J Vet Med Educ. 2010;37(3):282–8.  
https://doi.org/10.3138/jvme.37.3.282. 
Medline:20847338

24 Jones ML, Rush BR, Elmore RG, et al. Level of and 
motivation for extracurricular activity are associated 
with academic performance in the veterinary curricu-
lum. J Vet Med Educ. 2014;41(3):275–83. https://doi.
org/10.3138/jvme.1213-163R. Medline:24981424

25 Mikkonen J, Ruohoniemi M. How do veterinary stu-
dents’ motivation and study practices relate to aca-
demic success? J Vet Med Educ. 2011;38(3):298–304.  
https://doi.org/10.3138/jvme.38.3.298. 
Medline:22023982

26 Vandeweerd JM, Dugdale A, Romainville M. Valida-
tion of a psychometric instrument to assess motiva-
tion in veterinary bachelor students. J Vet Med Educ. 
2014;41(3):265–74. https://doi.org/10.3138/jvme.0413-
063R2. Medline:25000880

27 Corpus JH, Wormington SV. Profiles of intrinsic and ex-
trinsic motivations in elementary school: A longitudinal 
analysis. J Exp Educ. 2014;82(4):480–501. https://doi.or
g/10.1080/00220973.2013.876225.

28 Hayenga AO, Corpus JH. Profiles of intrinsic and ex-
trinsic motivations: A person-centered approach to 
motivation and achievement in middle school. Motiv 
Emot. 2010;34(4):371–83. https://doi.org/10.1007/
s11031-010-9181-x.

29 Haarhuis JC, Muijtjens AM, Scherpbier AJ, et al. An 
admissions system to select veterinary medical students 
with an interest in food animals and veterinary public 
health. J Vet Med Educ. 2009;36(1):2–6. https://doi.
org/10.3138/jvme.36.1.2. Medline:19435984

30 Vallerand RJ, Blais MR, Brière NM, et al. Construction et 
validation de l’échelle de motivation en éducation (EME) 
[Construction and validation of the motivation toward 
education scale]. Can J Behav Sci/Revue  canadienne des 
sciences du comportement. 1989;21(3):323–49. https://
doi.org/10.1037/h0079855. French.

31 Vallerand RJ, Pelletier LG, Blais MR, et al. The aca-
demic motivation scale: a measure of intrinsic, extrinsic, 

 h
ttp

s:
//j

vm
e.

ut
pj

ou
rn

al
s.

pr
es

s/
do

i/p
df

/1
0.

31
38

/jv
m

e.
04

17
-0

50
r1

 -
 W

ed
ne

sd
ay

, D
ec

em
be

r 
18

, 2
01

9 
6:

37
:1

1 
A

M
 -

 U
tr

ec
ht

 U
ni

ve
rs

ity
 I

P 
A

dd
re

ss
:1

31
.2

11
.1

04
.1

56
 

https://doi.org/10.1177/0013164492052004025
https://doi.org/10.1177/0013164492052004025
https://doi.org/10.1177/0013164493053001018
https://doi.org/10.1177/0013164493053001018
https://doi.org/10.1080/00220973.2013.876231
https://doi.org/10.1080/00220973.2013.876231
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1186/s12909-016-0560-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26825381&dopt=Abstract
https://doi.org/10.1111/j.2044-8279.2012.02076.x
https://doi.org/10.1111/j.2044-8279.2012.02076.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23822533&dopt=Abstract
https://doi.org/10.3138/jvme.33.2.253
https://doi.org/10.3138/jvme.33.2.253
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16849307&dopt=Abstract
https://doi.org/10.1177/0013164495055004001
https://doi.org/10.1177/0013164495055004001
https://students.uu.nl/dgk/diergeneeskunde/onderwijs
https://students.uu.nl/dgk/diergeneeskunde/onderwijs
https://www.eaeve.org/fileadmin/downloads/SER/Utrecht_SER_2014.pdf
https://www.eaeve.org/fileadmin/downloads/SER/Utrecht_SER_2014.pdf
https://www.eaeve.org/fileadmin/downloads/SER/Utrecht_SER_2014.pdf
https://www.edglossary.org/grade-point-average/
https://www.edglossary.org/grade-point-average/
https://doi.org/10.1186/1472-6920-13-87
https://doi.org/10.1186/1472-6920-13-87
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23782767&dopt=Abstract
https://doi.org/10.1007/s10459-012-9354-3
https://doi.org/10.1007/s10459-012-9354-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22354335&dopt=Abstract
https://doi.org/10.1016/j.lindif.2014.01.003
https://doi.org/10.1016/j.lindif.2014.01.003
https://doi.org/10.3138/jvme.37.3.282
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20847338&dopt=Abstract
https://doi.org/10.3138/jvme.1213-163R
https://doi.org/10.3138/jvme.1213-163R
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24981424&dopt=Abstract
https://doi.org/10.3138/jvme.38.3.298
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22023982&dopt=Abstract
https://doi.org/10.3138/jvme.0413-063R2
https://doi.org/10.3138/jvme.0413-063R2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25000880&dopt=Abstract
https://doi.org/10.1080/00220973.2013.876225
https://doi.org/10.1080/00220973.2013.876225
https://doi.org/10.1007/s11031-010-9181-x
https://doi.org/10.1007/s11031-010-9181-x
https://doi.org/10.3138/jvme.36.1.2
https://doi.org/10.3138/jvme.36.1.2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19435984&dopt=Abstract
https://doi.org/10.1037/h0079855
https://doi.org/10.1037/h0079855


301doi: 10.3138/jvme.0417-050r1 JVME 46(3) © 2019 AAVMC

ALPHEN AAN DEN RIJN, The Netherlands. Email: agpstelling@
gmail.com. Her research focuses on the selection of students at 
the Faculty of Veterinary Medicine.

Nicole J.J.M. Mastenbroek, DVM, PhD, MSc, is Assistant 
Professor, Centre for Quality Improvement of Veterinary 
Education, Faculty of Veterinary Medicine, Utrecht University, 
Yalelaan 1 (Room C 135), 3584 CL UTRECHT, The Netherlands. 
Email: n.j.j.m.mastenbroek@uu.nl. Her research interests include 

mental well-being, professional development, professional 
performance, and game research.

Wim D.J. Kremer, DVM, PhD, is the Director of Education / 
Vice Dean of Education, Faculty of Veterinary Medicine at Utrecht 
University, Yalelaan 7 (Room MGB 1.031), 3584 CL UTRECHT, 
The Netherlands. Email: w.d.j.kremer@uu.nl. His research 
interests include professional development, innovation of 
academic teaching, herd health and dairy science.

 h
ttp

s:
//j

vm
e.

ut
pj

ou
rn

al
s.

pr
es

s/
do

i/p
df

/1
0.

31
38

/jv
m

e.
04

17
-0

50
r1

 -
 W

ed
ne

sd
ay

, D
ec

em
be

r 
18

, 2
01

9 
6:

37
:1

1 
A

M
 -

 U
tr

ec
ht

 U
ni

ve
rs

ity
 I

P 
A

dd
re

ss
:1

31
.2

11
.1

04
.1

56
 

mailto:agpstelling@gmail.com
mailto:agpstelling@gmail.com
mailto:n.j.j.m.mastenbroek@uu.nl
mailto:w.d.j.kremer@uu.nl

	Predictive Value of Three Different Selection Methods for Admission of Motivated and Well-Performing Veterinary Medical Students: Annemarie G.P. Stelling, Nicole J.J.M. Mastenbroek & Wim D.J. Kremer
	Introduction����������������������������������������������������
	Materials and methods�������������������������������������������������������������������������������
	Context�������������������������������������
	Participants����������������������������������������������������
	Procedure�������������������������������������������
	Measures����������������������������������������
	Statistical analysis����������������������������������������������������������������������������
	Ethical approval����������������������������������������������������������������

	Results�������������������������������������
	Participants����������������������������������������������������
	Discussion����������������������������������������������
	Conclusion����������������������������������������������

	Acknowledgments�������������������������������������������������������������
	Note����������������������������
	References����������������������������������������������
	Author Information




