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experiences.7 With the EPA concept, an entrustment decision 
reflecting a readiness for unsupervised practice is a significant 
milestone and a central goal of clinical education.8,9

In recent years, several graduate and undergraduate 
medical education programs have started to consider incor-
porating EPAs in their competency-based curricula.6,8,10,11 
Veterinary education has also shown interest in applying 
EPAs in competency-based educational programs.12,13 The 
aim of this study was to identify, by means of a consensus 
procedure, EPAs for farm animal health that veterinary 
students should have mastered by the time they graduate.

METHODS

Setting
The study was conducted at the Faculty of Veterinary 
Medicine (FVMU), Utrecht University, the Netherlands. 
FVMU offers a three-year bachelor (pre-clinical) program 
and a three-year master (clinical) program. Each student 
must choose one of three clinical tracks: companion animal 
health, equine health, or farm animal health. In the clini-
cal program, students are almost completely involved in 

EDUCATIONAL STRATEGIES AND AIDS

The Development of Entrustable 
Professional Activities for 
Competency-Based Veterinary Education 
in Farm Animal Health

Chantal C.M.A. Duijn ■ Olle ten Cate ■ Wim D.J. Kremer ■ Harold G.J. Bok

ABSTRACT
Entrustable professional activities (EPAs) are professional tasks that can be entrusted to a student under a given level 
of supervision once he or she has demonstrated competence in these tasks. The EPA construct was conceived to 
increase transparency in objectives for clinical workplace learning and to help ensure patient safety and the quality 
of care. A first step in implementing EPAs in a veterinary curriculum is to identify the core EPAs of the profession. 
The aim of this study was to develop EPAs for farm animal health.

An initial set of 36 EPAs for farm animal health was prepared by a team of six veterinarians and curriculum 
developers and used in a modified Delphi study. In this iterative process, the EPAs were evaluated until higher than 
80% agreement was reached. Of 83 veterinarians who participated, 39 (47%) completed the Delphi procedure. 
After two rounds, the panel reached consensus. A small expert group further refined and reorganized the EPAs 
for educational purposes into seven core EPAs for farm animal health and 29 sub-EPAs.

This study is an important step in optimizing competency-based training in veterinary medicine. Future steps 
are to implement EPAs in the curriculum and train supervisors to assess students’ ability to perform EPAs with 
increasing levels of independence.
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INTRODUCTION
An important aim of veterinary education is to ensure 
that students can competently practice relevant profes-
sional activities by the time they complete their training. 
The demonstration of appropriate skills during clerkships 
and direct assessment of clinical competence are important 
targets of competency-based educational programs.1,2 
However, research has shown that the assessment of dis-
tinct competencies can be difficult in a clinical learning 
environment.3,4 Competencies tend to be defined in a rather 
abstract manner, making providing meaningful feedback 
challenging for clinical supervisors.

The recent educational innovation of entrustable profes-
sional activities (EPAs) could, however, increase insight into 
students’ clinical abilities and competencies in clinical practice.5 
EPAs are units of professional practice that clinical faculty 
may entrust to a student to execute unsupervised once he or 
she has obtained adequate competence to do so. EPAs should 
be carried out within a given time frame, be observable and 
measurable, and allow focused entrustment decisions.6 As-
sessing students by means of EPAs requires that assessment 
moments be aligned with the students’ clinical workplace 

10.3138/jvme.0617-073r

 $
{p

ro
to

co
l}

://
jv

m
e.

ut
pj

ou
rn

al
s.

pr
es

s/
do

i/p
df

/1
0.

31
38

/jv
m

e.
06

17
-0

73
r 

- 
Fr

id
ay

, J
ul

y 
26

, 2
01

9 
4:

07
:5

6 
A

M
 -

 U
tr

ec
ht

 U
ni

ve
rs

ity
 I

P 
A

dd
re

ss
:1

31
.2

11
.1

04
.2

03
 

https://doi.org/10.3138/jvme.0617-073r
https://jvme.utpjournals.press/loi/jvme


doi: 10.3138/jvme.0617-073r JVME 46(2) © 2019 AAVMC 219

clinical rotations. In this study, EPAs were identified for 
the farm animal health clinical track.

Design
A draft list of professional activities was compiled by FVMU 
staff members. This group consisted of researchers in medi-
cal education (CD, OtC, and HB) and three clinical teachers 
with expertise in bovine and pig health. The FVMU program 
outcomes,14 the VetPro (veterinary competency frame-
work),15 and the various clinical examinations and options 
for further diagnostic procedures described by Kuiper and 
Van Nieuwstadt16 were used to identify 36 possible EPAs.

This list was then used as input for a modified Delphi 
procedure.17–19 This technique is an iterative consultation 
of independent experts, without interaction, resulting in 
equal weighting of all individual opinions to create a final 
list of EPAs.6,9,20 The Delphi procedure was chosen as the 
consensus method for this study because it allows a large 
group of people to participate without time management 
and geographical issues, and because it was used in prior 
studies to identify EPAs.21–23

Participants
A national sample of 83 veterinarians was approached to 
participate in the Delphi procedure. To cover a wide range 
of expertise with respect to relevant professional activities 
in farm animal health training, the following individuals 
were invited to serve on the Delphi panel:

• all clinical teachers/faculty staff members involved 
in farm animal health intramural clerkships at 
Utrecht University (the only veterinary school in the 
country);

• all supervising veterinarians working in veterinary 
practice involved in farm animal health extramural 
studies; and

• randomly selected early-career (up to five years after 
graduation) veterinarians from FVMU working in 
farm animal health.

Procedure
The Delphi procedure was conducted between August 
2014 and January 2015. The preliminary EPAs needed to 
be rated as relevant for the following statements: (Q1) 
“This EPA connects with relevant clinical practice in farm 
animal health,” and (Q2) “I would (advise to) include 
this EPA in a farm animal health educational program.” 
The panel members were invited, by means of a digital 
questionnaire, to judge relevance on a 5-point Likert 
scale (1 = fully disagree; 5 = fully agree) and to review 
the wording of the EPAs. In addition, there was a ques-
tion about the expected level of supervision5,24 required 
for each EPA by the time a student graduated, based on 
current veterinary practice.

All participants of the first Delphi round were invited 
to participate in the second round. In both rounds, the 
non-responders were sent a reminder. Textual comments 
were used to refine the EPA descriptions. For each stage, 
an online electronic survey toola was used. Two successive 
rounds were carried out until sufficient agreement between 
experts was reached.

Analyses
After each Delphi round, mean agreement scores were 
calculated. For inclusion, at least 80% of respondents had 
to give an “agree” or “fully agree” rating to a potential 
EPA. This resulted in three possible conclusions:

1. The agreement score for Q1 and Q2 was above 80%: 
the EPA was accepted.

2. The agreement score for Q1 or Q2 was less than 80%: 
the EPA was adjusted based on the narrative feedback 
and included in the following Delphi round.

3. The EPA was excluded from the list when the agree-
ment score of Q1 and Q2 was less than 80%.

Final List
After the two Delphi rounds, the research group, which 
consisted of an expert in EPAs and medical education 
research (OtC); an expert in research in medical education 
(HB); a farm animal practitioner, the primary researcher 
(CD); and the vice dean of education of FVMU (WK), dis-
cussed the outcome of the Delphi procedure and its usability 
for education. To optimize the practical usability of EPAs 
within the curricular structure of FVMU, the EPAs were 
reorganized into core requirements and sub-requirements.6

Ethical Considerations
Ethical approval for this study was provided by the Ethics 
Review Board of the Netherlands Association for Medical 
Education (NERB file no. 00370, 2014). Participation was 
voluntary, and full confidentiality was ensured. Informed 
consent from the participants was obtained before the first 
round of the Delphi procedure.

RESULTS

Delphi Round 1
The questionnaire with 36 preliminary EPAs was answered 
by 47 out of 83 veterinarians (response rate: 56.6%). Re-
spondents were 16 early-career veterinarians (one to five 
years after graduation at the FVMU), 15 supervisors of farm 
animal health at FVMU, and 16 supervisors of extramural 
studies in the Netherlands. Five respondents did not fully 
complete the survey; their scores on Q1 and Q2 were ex-
cluded, but their narrative feedback on the different EPAs 
proved valuable and was included.

The answers to the question “Are there EPAs lacking 
that should definitely be included in the curriculum?” 
were used to identify new EPAs. Four new preliminary 
EPAs were created and included in the second Delphi 
round, based on the narrative comments. In the first 
Delphi round, 28 preliminary EPAs were accepted, four 
preliminary EPAs had an agreement score on Q1 or Q2 
below 80%, and two had an agreement score below 80% 
on Q1 and Q2. The EPAs with an agreement score below 
80% on Q1 or Q2 were modified based on the narrative 
feedback of the participants.

Delphi Round 2
The second Delphi round consisted of eight EPAs: four new 
EPAs derived from the narrative comments and four EPAs 
adapted based on the comments from the first round. The 
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final question also included the 30 accepted EPAs from 
the first Delphi round and asked whether, in respondents’ 
opinion, any EPAs were missing. This adjusted question-
naire was sent to the 47 participants from the first round. 
There were 39 responses, of which 34 were complete. Re-
spondents were 14 early-career veterinarians, 14 supervi-
sors of farm animal health at FVMU, and 11 supervisors 
of extramural studies.

In this Delphi round, six preliminary EPAs were accepted, 
two had an agreement score below 80% on Q1 and Q2, and 
there were no missing EPAs. This resulted in a list of 36 
preliminary EPAs after two Delphi rounds.

Final List
To increase curricular usability of the EPAs, minor EPAs 
were classified (or nested) within the larger EPAs by the 
authors.6 This resulted in a total of 7 core EPAs and 29 
sub-EPAs (see Table 1 for the final list). For each sub-EPA, 
participants’ opinion about the required level of supervision 
by the time of graduation is included in Table 1.5

DISCUSSION
Meaningful assessment of farm animal health in 
competency-based veterinary education (CBVE) can be 
supported by the evaluation of students’ performance of 
core professional activities.25 This study describes a com-
prehensive approach using the Delphi procedure to gain 
consensus on the content for specific EPAs in farm animal 
health. The generic approach to EPA design applied in this 
study could be applicable in other training contexts. EPAs 
have the benefit of defining learning outcomes as relevant 
profession-specific core activities. Linking competencies 
with clinical practice through EPAs may help to optimize 
effective competency-based education.6,26

In recent years, several scholarly reports appeared that 
critically evaluated competency-based education in general 
and EPAs in particular.27–32 While trust is an essential and 
important component of the assessment with EPAs, the 
nature of objectivity versus subjectivity in such assessment 
is a topic of broad debate.33 One reason is that entrustment 
decisions as assessment imply a transfer of responsibility,34 
and entrustment thus requires a social judgment.11 EPAs 
might be viewed as a vulnerable concept, since it depends 
on two essential foundations—an adaptive workplace and 
highly trained faculty—but this vulnerability is inevitable 
in any good workplace-based learning and assessment 
culture.35

EPAs were initially designed for post-graduate medical 
specialty training, as they particularly pertain to the transition 
to unsupervised practice of critical tasks in health care. They 
have been considered applicable to undergraduate medical 
education,11,36 but the less clear transition to post-graduate 
training gives rise to some discussion.32 However, the lack 
of post-graduate training for most veterinarians could 
make EPAs more directly suitable for veterinary training. 
Some aspects of EPAs may be reconsidered to increase 
their usability in veterinary education. Veterinary students 
always have either direct supervision (with the supervi-
sor directly in the room) or indirect supervision (with the 
supervisor immediately available to assist), which creates 

a need to adapt the entrustment and supervision scales 
that are common in medical training.36,37

To be useful for assessment, an EPA must be observable, 
replicable, and understandable to students and supervi-
sors.5,6,31 However, the evaluation of students’ clinical 
performance is strongly influenced by subjective measures, 
and there is considerable inter-supervisor variation in 
student assessments.38 This evaluation depends on various 
factors, such as the nature of the task, the qualities of the 
supervisor, the qualities of the student, and the quality of 
the relationship between the supervisor and the student, 
as well as the circumstances surrounding the clinical task.39 
Therefore, a necessary next step in the development of 
EPAs is to specify further details for each EPA, including 
information about the patient, the owner, the context, and 
the student’s behavior.40 Only through implementation can 
we test the hypothesis that entrustment-based assessment 
on these clinical tasks will result in veterinarians being 
sufficiently prepared to bear responsibilities and provide 
safer care to their patients from day one.11 Early signs of 
good psychometric properties of entrustment as assessment 
are now appearing in the literature.41,42

This study identified requirements in terms of EPAs for 
veterinary practice regarding farm animal health. Determin-
ing a set of EPAs is the first step in implementing EPAs in a 
curriculum. More research needs to be conducted on how 
to implement EPAs, and small pilot studies will evaluate 
whether EPAs could help to improve workplace learning.

Limitations
The predefined EPAs were based on FVMU program out-
comes and may not necessarily be appropriate for other 
veterinary curricula. The limited response rate of 57% may 
have affected the validity of our findings. Some non-response 
may have been caused by the timing or length of the survey, 
which could have affected willingness to participate in the 
second round. Nevertheless, we believe that the number 
of participants was sufficient to provide relevant results. 
The number of participants was consistent (the first round) 
and slightly smaller (the second round) than panel sizes in 
several other studies that have used the Delphi method. 
Furthermore, participating experts were familiar with the 
recommended best practices in farm animal health in the 
Netherlands.

During the Delphi procedure, participants may have 
developed a growing understanding of the concept of 
EPAs, after having received written information about 
the study and EPAs. However, several participants sug-
gested additional EPAs to the list already after round 
one, which suggests that they had a fair understanding 
of the concept.

The authors are aware of the continuing debate on changes 
and developments in veterinary medicine that will affect 
veterinary practice. The presented EPAs must therefore be 
considered as suitable for current practice, but they need 
to be reviewed and updated regularly.

Practical Implications
A necessary next step in EPA development is to specify 
the details and limitations of each EPA. Subsequently, the 
EPAs need to be validated in actual training practice. For 
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Table 1: Final list of entrustable professional activities (EPAs) for farm animal health, including sub-EPAs with the expected 
level of required supervision

EPA title Sub-EPAs Level of supervision at graduation*5,25

1. History and (physical) 
examination to arrive at 
a differential diagnosis

This EPA pertains to:
a. Individual animals
b. Herds of animals

5
5

2. Development and 
implementation of a 
diagnostic plan

This EPA pertains to:
a. Individual animals
b. Herds of animals

5
5

3. Management of a 
common problem

This EPA covers nine common problems:
a. Circulation case
b. Digestion case
c. Infectious and notifiable diseases
d. Locomotion case

d.II. Claw case
e. Neurologic case/neurologic problem
f. Respiration case/respiratory problem
g. Skin disease or a wound
h. Udder case

5
5
4
5
5
4
5
4
5

4. Common surgical 
procedures and other 
therapeutic interventions

This EPA covers nine common procedures or interventions:
a. Rectal exam
b. Injections
c. Pain relief
d. Vaccination by indication
e. Sampling for further diagnostics and  

screening tests
f. Obstetric deliveries
g. Cesarean section
h. Surgery of a displaced abomasum
i. Common minor surgical procedures

4
4
4
4
4

4
3
3
3

5. Preventive health care 
and biosecurity

This EPA covers five preventive and security procedures:
a. Dehorning
b. Drawing up, explaining, and using the farm animal 

treatment plan and farm animal health plan
c. Recommending and interpreting fertility and 

pregnancy diagnostic investigations
d. Performing and interpreting transition 

management
e. Performing and interpreting nutrition 

management

5
4

4

4

4

6. Intercollegial 
communication of case 
relevant information

4

7. Urgent or emergency 
care with initial evaluation 
and management

This EPA covers three critical procedures:
a. Resuscitation, stabilization, and care for 

unstable or critically ill patients (excluding 
shock and sepsis)

b. Resuscitation, stabilization, and care for patient 
in shock or with sepsis

c. Care for a dying patient and performing 
euthanasia

4

4

4

*1 = be present and observe; 2 = act with direct supervision; 3 = act with indirect supervision; 4 = act without supervision; 5 = provide 
supervision
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 6 ten Cate O, Chen HC, Hoff RG, et al. Curriculum de-
velopment for the workplace using entrustable profes-
sional activities (EPAs): AMEE guide no. 99. Med Teach. 
2015;37(11):983–1002. https://doi.org/10.3109/01421
59X.2015.1060308. Medline:26172347

 7 Crossley J, Johnson G, Booth J, et al. Good questions, 
good answers: construct alignment improves the per-
formance of workplace-based assessment scales. Med 
Educ. 2011;45(6):560–9. https://doi.org/10.1111/j.1365-
2923.2010.03913.x. Medline:21501218

 8 Carraccio C, Englander R, Gilhooly J, et al. Building a 
framework of entrustable professional activities, supported 
by competencies and milestones, to bridge the educational 
continuum. Acad Med. 2017;92(3):324–30. https://doi.
org/10.1097/ACM.0000000000001141. Medline:26959225

 9 ten Cate O, Snell L, Carraccio C. Medical competence: 
the interplay between individual ability and the health 
care environment. Med Teach. 2010;32(8):669–75. 
https://doi.org/10.3109/0142159X.2010.500897. 
Medline:20662579

10 Caverzagie KJ, Cooney TG, Hemmer PA, et al. The 
development of entrustable professional activities for 
internal medicine residency training: a report from the 
Education Redesign Committee of the Alliance for Aca-
demic Internal Medicine. Acad Med. 2015;90(4):479–84. 
https://doi.org/10.1097/ACM.0000000000000564. 
Medline:25406600

11 Englander R, Flynn T, Call S, et al. Toward defining 
the foundation of the MD degree: core entrustable 
professional activities for entering residency. Acad 
Med. 2016;91(10):1352–8. https://doi.org/10.1097/
ACM.0000000000001204. Medline:27097053

12 Bok HG, Teunissen PW, Favier RP, et al. Programmatic 
assessment of competency-based workplace learn-
ing: when theory meets practice. BMC Med Educ. 
2013;13(1):123. https://doi.org/10.1186/1472-6920-13-
123. Medline:24020944

13 Dilly M, Gruber C. Committee on veterinary medicine 
at the Society for Medical Education: skills labs in vet-
erinary medicine—a brief overview. GMS J Med Educ. 
2016;33(4):Doc49. https://doi.org/10.3205/zma001048. 
Medline:27579349

14 van Beukelen P, van der Maazen H. Eindtermen cur-
riculum diergeneeskunde. Herziene versie. November 
2009: 9–29.

15 Bok HG, Jaarsma DA, Teunissen PW, et al. Develop-
ment and validation of a competency framework 
for veterinarians. J Vet Med Educ. 2011;38(3):262–
9. https://doi.org/10.3138/jvme.38.3.262. 
Medline:22023978

16 Kuiper R, Van Nieuwstadt RA. Het klinisch onderzoek 
bij paard en landbouwhuisdieren. Vierde druk. Houten, 
Netherlands: Springer; 2008.

17 Green RA. The Delphi technique in educational 
research. SAGE Open. 2014;4(2). https://doi.
org/10.1177/2158244014529773.

18 Okoli C, Pawlowski SD. The Delphi method as a 
 research tool: an example, design considerations and 
 applications. Inf Manage. 2004;42(1):15–29. https://doi.
org/10.1016/j.im.2003.11.002.

educational purposes, the development of less complex 
(sub-)EPAs that are part of more complex EPAs may be 
useful for early learners. This also reflects to the broader 
responsibilities of more advanced learners.

Our findings could be relevant for the development of 
assessment tools to evaluate whether students are ready 
for safe and high-quality practice in farm animal health 
without supervision. The developed core EPAs could be 
a starting point for developing EPAs for companion and 
equine health. Further research is needed to determine how 
to implement EPAs in actual clinical practice and how to 
encourage supervisors to trust students to perform activities 
with increasing independence. Furthermore, supervisors and 
students should be trained to enhance giving and receiving 
feedback to ensure entrustment decisions are based on com-
petencies and not perceptions of experience or exposure.43
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