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on an adequate number of data points with high internal 
consistency and reliability.7,9–11 Reliability is essential for 
assessment and test quality, and can be subdivided into 
internal consistency, stability, and inter-rater reliability.12,13

Portfolio assessments have been criticized because of the 
difficulty in reliably assessing them.7,14 When introducing 
portfolios, Roberts et al. suggested that people should 
“take a research-based approach and publish data on 
validity, feasibility and effects on student learning.”10(p.900) 
Roberts et al. demonstrated modest precision in assessing 
students’ achievement by means of a portfolio as part of an 
assessment program of an integrated clinical placement.15 
Gadbury-Amyot et al. strongly suggested, based on their 
validity and reliability study in two dental schools using 
programmatic portfolio assessment, that two raters should 
independently evaluate each portfolio.16 Royal and Hecker 
identified a list of rater errors and concluded that if criterion-
referenced assessment of clinical performance of students 
is to be used, then there should be thorough and repeated 
training sessions for raters, and the inter-rater reliability 
should be measured routinely.13 Inter-rater reliability, the 
amount of agreement between two or more raters, can be 
evaluated by statistics, such as Kappa, Pearson’s rho, Spear-
man’s rho, and intraclass correlation (ICC).13 O’Brien et al. 
quantified the inter-rater reliability of the final evaluation 
of a portfolio in each of five competency domains. Using a 
three-grade system, they achieved at least 77% agreement 
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ABSTRACT 
The reliability of high-stakes assessment of portfolios containing an aggregation of quantitative and qualitative data based 
on programmatic assessment is under debate, especially when multiple assessors are involved. In this study carried 
out at the Faculty of Veterinary Medicine, Utrecht University, the Netherlands, two independent assessors graded the 
portfolios of students in their second year of the 3-year clinical phase. The similarity of grades (i.e., equal grades) and 
the level of the grades were studied to estimate inter-rater reliability, taking into account the potential effects of the 
assessor’s background (i.e., originating from a clinical or non-clinical department) and student’s cohort group, gender, 
and chosen master track (Companion Animal Health, Equine Health, or Farm Animal/Public Health). Whereas the 
similarity between the two grades increased from 58% in the first year the grading system was introduced to around 
80% afterwards, the grade level was lower over the next 3 years. The assessor’s background had a minor effect on the 
proportion of similar grades, as well as on grading level. The assessor intraclass correlation was low (i.e., all assessors 
scored with a similar grading pattern [same range of grades]). The grades awarded to female students were higher but 
more often dissimilar. We conclude that the grading system was well implemented and has a high inter-rater reliability.
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INTRODUCTION
Educating students to become competent professionals 
requires ongoing assessment of knowledge, skills, and 
performance.1–3 A challenge in the promotion of sustain-
able assessment strategies and tools includes both en-
hancing learning and adequately assessing competency 
development, both formative, low-stake and summative, 
high-stake.4 Epstein proposed that “various domains of 
competence should be assessed in an integrated, coher-
ent, and longitudinal fashion with the use of multiple 
methods and provision of frequent and constructive 
feedback.”5(p.394) Recently, van der Vleuten et al. described 
a theoretical model for programmatic assessment, built 
around learning, assessment, and supporting activities.6 
In this model, assessment and learning are combined by 
making each individual assessment maximally informative 
for learning. In the end, high-stakes assessment of learning 
for promotion or licensure is based on data from several 
individual assessments.6,7 Besides facilitating students’ 
learning, this model of programmatic assessment should 
improve the validity and reliability of assessments and the 
documentation of competence development. O’Brien et al. 
demonstrated that in undergraduate medical education, a 
portfolio combining low-stakes and high-stakes assessment 
is feasible and a worthwhile addition to an assessment 
system.8 However, high-stakes assessment is subject to 
discussion, as it has been argued that it should be based 
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in each of the domains before reconciliation.8 It has not yet 
been investigated whether factors such as student gender, 
year of cohort, clinical background of assessor, or student 
master track affect inter-rater reliability. The aims of this 
study were to assess the inter-rater reliability of portfolio 
assessment and to evaluate the effects of student gender, 
student’s chosen master track (one of three: Companion 
Animal Health, Equine Health, or Farm Animal Health/
Public Health), year of cohort, and the assessor’s clinical 
background (clinical or non-clinical department) on inter-rater 
reliability (i.e., similarity between grades for a portfolio).

MATERIALS AND METHODS

Context
The Faculty of Veterinary Medicine of Utrecht University 
(FVMUU) offers a 6-year Doctor of Veterinary Medicine 
(DVM) program that consists of 3 years of pre-clinical edu-
cation followed by 3 years of clinical rotations. The 3-year 
clinical phase comprises several 1- to 7-week clinical rota-
tions in disciplines related to three different tracks: Equine 
Health (EH), Companion Animal Health (CAH), and Farm 
Animal Health/Public Health (FAH/PH). Students select 
one of these tracks and work alongside staff in the clinic, 
engaging in a variety of learning activities. Given the fact 
that the FVMUU program has a differentiated outcome (i.e., 
a common core track leads up to three different tracks), 
students gain experience in relation to this differentiated 
outcome. Formal teaching is aimed at promoting in-depth 
understanding of topics encountered during clinical work 
by means of a competency-based approach.17

Low-Stakes Learning and Assessment 
Program at FVMUU
Assessments during the 3-year clinical phase of the curricu-
lum are based on a programmatic assessment approach.6 
In this model, a program of assessment, built around 
learning, assessment, and supporting activities, should 
improve the validity and reliability of the assessment and 
documentation of competence development, and should 
also enhance and facilitate students’ learning. To support 
the development of skills in all seven competency domains 
(veterinary expertise, communication, collaboration, schol-
arship, health and welfare, personal development, and 
entrepreneurship),17 students receive regular feedback about 
their skills and competence.11 This feedback is stored in a 
personal electronic portfolio so that the student can refer 
to it, especially when formulating new learning objectives 
for an upcoming period (every 6 months). The portfolio 
systematically documents the feedback, feedforward, and 
self-reflection on the student as he/she gains competence in 
the seven competency domains.11,17 The portfolio contains 
different feedback instruments (mini-CEX, 360-degree 
feedback [multisource feedback; MSF], and evidence-based 
case reports [EBCRs]). Additionally, the student’s reflection 
on the learning process, progress, and learning objectives 
for the next period documented in the Personal Develop-
ing Plan are part of the portfolio. The portfolio therefore 
enables the student and mentor to monitor the learning 
process and to adjust if necessary.

High-Stakes Assessment Procedure
In addition to fostering students’ development in a forma-
tive way as described above, the portfolio also serves as 
the basis for the high-stakes assessment of the student. The 
large amount of longitudinally collected feedback about 
the student’s performance enables the Portfolio Evaluation 
Committee (PEC), consisting of senior faculty assessors, 
to establish a robust high-stakes judgment about that stu-
dent’s performance. There are two high-stakes assessment 
events during the 3-year clinical phase: at the end of years 
2 and 3 (expected moment of graduation). This high-stakes 
portfolio assessment approach was introduced in October 
2012 and is described below:

1. A student’s portfolio is assigned by convenience to two 
members of the PEC, ensuring an adequate spread of 
portfolios between assessors.

2. Both assessors formulate qualitative feedback on the 
development of competency in each domain and scored 
the development on a 5-point Likert scale (Table 1). Stan-
dards/criteria for each domain are described for each 
year of the 3-year clinical phase. Scores on one domain 
cannot be used to compensate for scores on other domains.

3. The assessor awards the entire portfolio a final grade (on 
a 1–10 scale), as described by ten Cate et al.18 (exceeds 
expectations [9–10]; meets expectations [6–8]; below 
expectations [4–5]) (Table 1).

4. If there is disagreement between assessors about the 
grade, a third assessor is asked to provide the final grade. 
In complex cases (i.e., where there is a large difference 
[≥ 2 points] or cases with remarkable content), the port-
folio is discussed during a biweekly meeting of the PEC.

5. Students receive their final grade plus narrative feed-
back on each competency domain from the assessors.

Table 1: Required overall competency scores (1–5)* to 
pass (threshold) related to the number of years in the 
3-year clinical phase

Competency 
score, end 
of year 1

Competency 
score, end 
of year 2

Competency 
score, end 
of year 3

Exceeds 
expectations 
(9–10)

≥ 3 ≥ 4 5

Meets 
expectations 
(6–8)

2 3 4

Below 
expectations 
(4–5)

1 ≤ 2 ≤ 3

* See ten Cate J, ter Braak EWMT, Frenkel J, et al. The 4-to-10 
expected level scale (410VN-schaal) for personal evaluations 
[De 4-tot-10 verwacht niveau-schaal (410VN-schaal) bij 
persoonlijke beoordelingen]. Tijdschrift voor medisch onderwijs. 
2006;25(4):157–63
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Ethical Considerations
The Ethical Review Board of the Netherlands Association 
for Medical Education (NVMO-ERB) approved this study 
(NVMO-ERB-nr: 891).

Study Population
This retrospective cohort study included 574 portfolios 
assessed at the end of year 2, coming from four cohorts: 
(1) October 2012–September 2013, (2) October 2013– September 
2014, (3) October 2014–September 2015, and (4) October 
2015. Data collected from the portfolios included the 
grades of both assessors (i.e., before possible discussion 
in the PEC or involving a third assessor), assessors’ IDs, 
student’s gender, track (EH, CAH, FAH/PH), background 
of each assessor (originating from a clinical or non-clinical 
department), and cohort group.

Statistics
A multivariable mixed effect logistic regression model 
(lme4 package by Bates et al.19) was used to analyze the 
difference (yes/no) between the grades awarded by the 
two assessors, with assessor as the random effect, to take 
the grading of multiple portfolios by same assessor into 
account. Cohort group, student’s gender, student’s chosen 
track, and assessor’s background (originating from a clini-
cal or non-clinical department) were used as explanatory 
variables. As each portfolio was graded by two assessors, 
the given grades are dependent (e.g., both grades will be low 
for a poor portfolio and high for a rich one). To handle this 
dependence, we constructed a new data set by randomly 
selecting one of the two assessors and corresponding differ-
ence between grades per portfolio and analyzing the data 
as above. In this case, the model result depended on only 
one random data set. To accommodate this, we constructed 

1,000 data sets (more would not further improve the preci-
sion of the estimates) for each randomly picked assessor 
(with difference [yes/no] in grading result) per available 
portfolio (Figure 1). Each assessor should have been used 
in each of the data sets at least five times; otherwise the 
portfolios of this assessor were excluded from the analysis 
of the specific data set. The above-described statistical 
model was applied to each of the data sets, resulting in the 
same number of results. Estimated parameter values and 
model convergence values were calculated and stored for 
further processing. To be accepted as valid, random effect 
estimates (SD) for each of the 1,000 model results should 
be larger than 0.0001, and the maximum gradient of the 
Hessian matrix should be smaller than 0.001.

To calculate the ICC, the Zeger et al.’s20 formula was used:

τ2 / (τ2 + (15/16)2 * π2/3)

where τ2 is the estimated random effect variance.
The estimates obtained are expressed as median values 

and 95% percentile intervals (95% PI). The summary statis-
tics for the parameter estimates for each cohort by grade, 
gender, master track, and assessor’s clinical background 
were back-transformed by taking the antilog (eβ).

Second, a proportional odds model (ordinal package 
by Christensen21) was applied, using the portfolio grade 
as outcome. The grades were grouped (≤ 5, 6, 7, 8, and ≥ 9) 
for estimation reasons. The model approach was similar 
to the logistic regression model, with random selection 
of the grade with associated assessor per portfolio. The 
validity of the models was assessed by the random vari-
ance estimate for assessor (> 0.0001) and by the conditional 
Hessian matrix (< 10,000). All models were applied in R 
version 3.3.0 (2016.05-03).22

Figure 1: Schematic representation of the modeling procedure (difference = grade1 − grade2)

. . .

. . .

. . .

. . .

1000 model results:
summary

Set 1: 574 portfolios
with 1 randomly

selected assessor each
(= 1 grade, 1 difference)

Set 2: 574 portfolios
with 1 randomly

selected assessor each
(= 1 grade, 1 difference)

Set i: 574 portfolios
with 1 randomly

selected assessor each
(= 1 grade, 1 difference)

Set 1000: 574 portfolios
with 1 randomly

selected assessor  each
(= 1 grade, 1 difference)

Model results 1 Model results 2 Model results i Model results 1000

Original dataset: 574 portfolios with 2
assessors (= 2 grades, 1 difference)

doi: 10.3138/jvme.0917-128r1 JVME 46(4) © 2019 AAVMC

 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.
09

17
-1

28
r1

 -
 M

on
da

y,
 J

an
ua

ry
 1

3,
 2

02
0 

7:
05

:2
9 

A
M

 -
 U

tr
ec

ht
 U

ni
ve

rs
ity

 I
P 

A
dd

re
ss

:1
31

.2
11

.1
05

.2
31

 



418

RESULTS
In total, 574 portfolios were graded by two independent 
assessors. Table 2 shows how the grades differed for each 
factor investigated. Difference between grades was more 
often observed (42%) in the first year that the grading system 
was used (cohort group 1) than in later cohorts (5%–22%). 
Grades differed less often for the FAH/PH track (16%) than 
for the two other tracks (24%–25%).

Table 3 shows the association between the two grades. 
The proportion of portfolios with identical grades was 
0.782 (95% CI = 0.746–0.815). The proportion of portfolios 
with grades that differed by 1, 2, or 3 points was 0.20, 0.016, 
and 0.002, respectively. Most portfolios were awarded a 
grade of 7 or 8. Individual assessors evaluated between 
12 and 144 portfolios, and the proportion of portfolios 
with identical grades varied between 0.38 and 0.97 for the 
different assessors.

A summary of the parameter estimates is presented in 
Table 4. Of a total of 1,000 random data sets, 837 models 
were considered valid. The estimate for correlation of grade 
difference of different assessors (ICC) was 3.8% (95% PI = 
0.3–11.3), meaning the variability (distribution) of grade 
difference was very similar between assessors. Grade dif-
ference of portfolios was less present in cohorts 2–4 than 
in the first cohort (OR = 0.39, 0.07, and 0.28, respectively), 
in which the grading system was introduced. Moreover, 

Table 3: Frequency of the grades (highest vs. lowest) 
awarded for each portfolio

Highest grade

Lowest grade

4 5 6 7 8 9 10

4 3 – – – – – –

5 0 94 – – – – –

6 0 15 36 – – – –

7 0 2 29 156 – – –

8 0 0 3 57 133 – –

9 0 0 1 4 12 27 –

10 0 0 0 0 0 2 0

differences between grades was more often observed for 
female students than male students. Grade differences for 
FAH/PH-track portfolios were observed less often (OR = 
0.60; 95% PI = 0.57–0.65) than for CAH-track portfolios. In 
contrast, grade differences for EH-track portfolios were 
more likely than for CAH-track portfolios (OR = 1.31; 95% 
PI = 1.24–1.44). Assessors from non-clinical departments 
more often showed a grade difference compared with 

Table 2: Cross tables with number and difference (yes/no) between the grades awarded by two assessors for 574 portfolios

Variable

Difference between both grades

Total

No Yes

Frequency Proportion Frequency Proportion

Cohort group

(1) Oct. 2012–Sept. 2013 170 0.58 122 0.42 292

(2) Oct. 2013–Sept. 2014 296 0.78 84 0.22 380

(3) Oct. 2014–Sept. 2015 310 0.95 18 0.05 328

(4) Oct. 2015 122 0.82 26 0.18 148

Student gender

Male 168 0.81 40 0.19 208

Female 730 0.78 210 0.22 940

Track

CAH 522 0.77 160 0.24 682

FAH/PH 254 0.84 50 0.16 304

EH 122 0.75 40 0.25 162

Clinical department*

Yes 573 0.80 146 0.20 719

No 325 0.76 104 0.24 429

CAH = Companion Animal Health; FAH/PH = Farm Animal Health/Public Health; EH = Equine Health
Note: Each portfolio was graded by two assessors, resulting in two differences (A-B and B-A) and, in total, 1,148 differences.
* Background of each assessor (clinical or non-clinical department)

JVME 46(4) © 2019 AAVMC doi: 10.3138/jvme.0917-128r1
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assessors from clinical departments (OR = 1.20; 95% PI 
= 0.84–1.73).

The distribution of grades awarded is presented in Table 5. 
Most grades given were 7 and 8 (65%). The variation in 
grades awarded in the period 2014–2015 and October 2015 
was greater than the variation in the first two years of grad-
ing. The portfolios of female students were given higher 
grades than the portfolios of male students, and FAH/PH-
track portfolios had higher grades than CAH- or EH-track 
portfolios. The distribution of grades was independent of 
the background of the assessor.

Analysis of the random data sets revealed that the odds of 
a higher grade were lower in the three later cohorts than in 
the first cohort (mean grades: 7.2, 6.9, 6.9, and 6.6 in cohorts 
1–4, respectively) (Table 6). The odds that the portfolios of 
female students would have a higher grade were higher 
than the odds for the portfolios of male students to have 
a higher grade (mean grade: females = 7.0; males = 6.7).  

Table 4: Summary of the parameter estimates (ICC, 
baseline odds, and odds ratios) of 837 valid results 
(from 1,000) of a logistic regression mixed model to 
analyze a difference (yes/no) between portfolio grades

Parameter Estimate* 95%LL† 95%UL†

Intraclass coefficient (%) 3.8 0.3 11.3

Cohort group

(1)  Oct. 2012– 
Sept. 2013 (Ref)

1.00 – –

(2)  Oct. 2013– 
Sept. 2014

0.39 0.36 0.42

(3)  Oct. 2014– 
Sept. 2015

0.07 0.06 0.08

(4) Oct. 2015 0.28 0.25 0.30

Student gender

Male (Ref) 1.00 – –

Female 1.16 1.09 1.24

Track

CAH (Ref) 1.00 – –

FAH/PH 0.60 0.57 0.65

EH 1.31 1.24 1.44

Clinical department‡

Yes (Ref) 1.00 – –

No 1.20 0.84 1.73

ICC = intraclass correlation; LL = lower limit; UL = upper limit; 
Ref = reference class; CAH = Companion Animal Health;  
FAH/PH = Farm Animal Health/Public Health; EH = Equine Health
* Median value of estimates
† 95% percentile interval of estimates
‡ Background of each assessor (clinical or non-clinical 
department)

Table 5: Frequencies (n) and proportion of both grades 
for each portfolio per studied factor

Overall

Grade*

4 5 6 7 8 9 10

Frequency (n)
6 205 120 404 338 73 2

0.005 0.18 0.11 0.35 0.29 0.06 0.002

Cohort group (n)

(1)  Oct. 2012–
Sept. 2013 
(ref)

0 6 51 136 82 17 0

0.000 0.02 0.18 0.47 0.28 0.06 0.000

(2)  Oct. 2013–
Sept. 2014

4 48 57 146 109 16 0

0.011 0.13 0.15 0.38 0.29 0.04 0.000

(3)  Oct. 2014–
Sept. 2015

2 91 11 83 110 30 1

0.006 0.28 0.03 0.25 0.34 0.09 0.003

(4) Oct.2015
0 60 1 39 37 10 1

0.006 0.28 0.03 0.25 0.34 0.09 0.003

Student gender (n)

Male
0 62 18 59 58 11 0

0.000 0.30 0.09 0.28 0.28 0.05 0.000

Female
6 143 102 345 280 62 2

0.006 0.15 0.11 0.37 0.30 0.07 0.002

Track (n)

CAH
2 140 65 253 183 38 1

0.003 0.21 0.10 0.37 0.27 0.06 0.001

FAH/PH
2 35 38 93 116 20 0

0.007 0.12 0.13 0.31 0.38 0.07 0.000

EH
2 30 17 58 39 15 1

0.012 0.19 0.11 0.36 0.24 0.09 0.006

Clinical department (n)†

Yes
4 125 81 247 216 45 1

0.006 0.17 0.11 0.34 0.30 0.06 0.001

No
2 80 39 157 122 28 1

0.005 0.19 0.09 0.37 0.28 0.07 0.002

CAH = Companion Animal Health; FAH/PH = Farm Animal 
Health/Public Health; EH = Equine Health
Notes:  In total, 574 portfolios were graded. 

Italic numbers indicate proportions.
* Each portfolio was graded by two assessors resulting in two 
grades and, in total, 1,148 grades
† Background of each assessor (clinical or non-clinical 
department)

FAH/PH-track portfolios were more likely to have higher 
grades than CAH-track portfolios; EH-track portfolios had 
similar grades to those of the CAH-track portfolios (mean 
grade: FAH/PH = 7.1; EH = 6.93; CAH = 6.87). The back-
ground of the assessors did not influence grading.

doi: 10.3138/jvme.0917-128r1 JVME 46(4) © 2019 AAVMC
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female students were awarded higher grades than those 
of male students, and (7) FAH/PH-track portfolios had 
higher grades than CAH- and EH-track portfolios. (8) The 
grades of awarded portfolios in the first year the system was 
used were higher than those of awarded portfolios in later 
years. Because only 1.2% (7/574 portfolios) of all students 
appealed against their awarded grade of meets expectations 
(1 graded 6; 6 graded 7) and no students appealed against 
a below expectations grade, we can conclude that students 
accepted the high-stakes portfolio assessment approach.

The grading system was more reliable after the first year 
of its introduction, possibly because difficult portfolios (i.e., 
those with large difference in grades awarded [≥ 2 points] 
or those missing content) were discussed in the PEC. This 
discussion facilitated uniform use of the rating method and 
criteria. These aspects are now highlighted in the training 
given to new assessors. Another explanation for the increased 
reliability is that after 1.5 years of grading portfolios, the PEC 
decided that the two assessors should discuss their grades 
before awarding the final grade (as opposed to after they 
had awarded their grades). This resulted in better agree-
ment between the grades awarded. However, this policy 
was reversed when it came to the grading of the portfolios 
of students in the fourth cohort, resulting in slightly lower 
agreement between the grades awarded by the two assessors. 
The PEC opts for no or a small difference (≤ 1) between the 
grades of both assessors but understands that subjectivity 
will always play a role in grading, even when criteria are 
uniformly used, but should rarely result in larger differences. 
The inter-rater reliability was comparable to that reported by 
O’Brien et al.8 To maximize the reliability of the assessments 
of the portfolio reviewers, O’Brien et al. used a procedure by 
which two reviewers independently scored each portfolio 
with a discussion afterwards, and if no consensus could be 
reached, a third reviewer became involved.8 This resulted in 
an agreement of at least 77% before reconciliation and 98% 
after reconciliation—comparable to our results. However, we 
decided to be more careful about reconciliation and chose 
to opt more often for a third reviewer when both reviewers 
came up with different grades.

Over time, the assessors awarded lower grades, possibly 
because they developed judgment expertise. During the 
period studied, there were 18 assessors from eight different 
departments, and they were assigned portfolios regardless 
of the study track of the student. Of these 18 assessors, 13 
came from one of the three clinical departments (EH, CAH, 
FAH/PH); however, the estimated ICC in both models 
was low, meaning hardly any clustering was present when 
observing a difference between grades or in the level of 
grade per assessor.

The grades awarded to FAH/PH-track portfolios were 
more uniform and higher than those awarded to EH- and 
CAH-track portfolios. The reason for the higher grades is 
not clear; the minimal requirements for the portfolios for the 
three tracks are identical, and it is unlikely that the amount 
of information in the portfolio explains this difference. The 
department from which the assessor originated is also not 
likely to affect the grade level, as 18 assessors from different 
departments were involved and portfolios were assigned 
at random. As only five assessors originated from non-
clinical departments, and they assessed fewer portfolios, 

DISCUSSION AND CONCLUSIONS
In this retrospective cohort study, we analyzed the inter-rater 
reliability of the high-stakes assessment of undergraduate 
students’ portfolios at the end of the second year of clinical 
rotations, as well as factors that could influence inter-rater 
reliability. We demonstrated the following. (1) The grading 
of portfolios during the past 3 years showed an inter-rater 
reliability of around 80%, following a moderate inter-rater 
reliability (58%) during the first year that the grading 
system was implemented. (2) The grades awarded to the 
portfolios of female students more often showed a differ-
ence, and (3) awarded grades to the portfolios of students 
of the EH-track tended to differ between assessors, whereas 
(4) there was less often a difference between the grades of the 
portfolios of FAH/PH-track students. (5) The background 
of the assessor (non-clinical/clinical department) did not 
affect inter-rater reliability. Moreover, (6) the portfolios of 

Table 6: Summary of parameter estimates (ICC, baseline 
odds, and odds ratios) of 820 valid results (from 1,000 
runs) of a proportional odds mixed model to analyze 
portfolio grades

Parameter Estimate* 95%LL† 95%UL†

Intraclass correlation (%) 1.1 0.2 2

Cohort group

(1)  Oct. 2012–Sept. 
2013 (Ref)

1.00 – –

(2)  Oct. 2013–Sept. 
2014

0.70 0.53 0.91

(3)  Oct. 2014–Sept. 
2015

0.85 0.55 1.34

(4) Oct. 2015 0.42 0.22 0.79

Student gender

Male (Ref) 1.00 – –

Female 1.44 0.99 2.09

Track

CAH (Ref) 1.00 – –

FAH/PH 1.41 1.08 1.87

EH 0.88 0.56 1.40

Clinical department‡

Yes (Ref) 1.00 – –

No 1.05 0.81 1.38

ICC = intraclass correlation; LL = lower limit; UL = upper limit; 
Ref = reference class; CAH = Companion Animal Health;  
FAH/PH = Farm Animal Health/Public Health; EH = Equine Health
Note: Each portfolio was graded by two assessors.
* Median value of estimates
† 95% percentile interval of estimates
‡ Background of each assessor (clinical or non-clinical 
department)
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their estimations might have been less precise and biased. 
However, all assessors assessed portfolios from all three 
tracks, and the clustering effect (ICC) for assessors was 
small. Nevertheless, the explanation for differences in grad-
ing between tracks might be due to student characteristics. 
Most students of the FAH track were selected at the start 
of the Bachelor of Veterinary Science program on the basis 
of an interview rather than a lottery, which is the case for 
the other students. The literature, mainly focusing on post-
graduate programs, is conflicted regarding the predictive 
value of application interviews on performance.23–26 Some 
indications show that students of the FAH/PH track were 
supervised more closely than students of the other tracks, 
possibly resulting in higher grades for their portfolios. The 
possible explanations warrant further research.

Only 104 of the students were males (18%, about 25 per 
cohort), which might have caused bias in the portfolios of 
females being more often graded differently. Voyer and 
Voyer, as we did, found that females had higher grades 
than males.27 This gender difference was found to have a 
stable advantage in school marks in all courses but was 
largest in language courses and smallest in math courses. 
The gender composition, with more females than males, 
was also in favor of higher grade levels for females. Voyer 
and Voyer speculate about possible causes for this gender 
difference—for example, parents’ involvement, stereotype 
threat, differences in learning styles, and biological influ-
ences—but emphasize the complexity of this issue and 
state that much research is still required.27 In our situation, 
additional investigation regarding this finding is necessary.

Limitations
Data analyses were not straightforward due to the cor-
relation of both grades within a portfolio and a possible 
correlation between awarded grades within assessors (i.e., 
assessors might tend to have their own level and range 
of awarded grades). The high number of portfolios with 
identical grades, especially in the most recent cohorts, the 
low number of male students, and the limited number of 
assessors from non-clinical departments make it difficult 
to estimate the effect of gender and clinical background 
because of the lack of variability. Nevertheless, the high 
proportion of identical grades, combined with the fact that 
only 1.2% of the grades were appealed, suggests that the 
grading system works effectively.

The content of the courses, the feedback by fellow stu-
dents (via mini-CEX and MSF), the low- and high-stakes 
assessments, the teachers involved, and the portfolio re-
quirements are all unique to FVMUU, and this should be 
taken into account when extrapolating the results of this 
study to another context.

Future Research
Recently, it was demonstrated that the portfolios of intrinsi-
cally motivated students have more content (more low-stake 
assessments than required, e.g., mini-CEX) than portfolios 
of more extrinsically motivated students.28 This might 
increase the likelihood that the portfolios are awarded the 
same grades by different assessors. That portfolio content 
might be an indicator of motivation and a possible expla-
nation for identical grading requires further investigation.
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