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Objective. To explore preceptors’ perceptions about the performance of undergraduate pharmacy students
during experiential placements in Australia, before and after curricular transformation.
Methods. Using a semi-structured approach, we interviewed 26 preceptors who had recently supervised
students who took part in the transformed curriculum and students from the previous curriculum. A directed
content analysis approachwas used to analyze the transcripts.
Results. Preceptors described students from the transformed curriculum as having improved professional
skills, behaviors, and attitudes and as having an increased ability to perform clinical activities compared
to students of the previous curriculum. Preceptors also perceived that students in the transformed curricu-
lum had improved clinical knowledge and knowledge application. They less frequently expressed that
students in the transformed curriculum had lower-than-expected knowledge levels.
Conclusion. The results of this study suggest that curricular transformation with a focus on skill-based
and active learning can improve the performance of pharmacy students in terms of their professional
behaviors and attitudes, skills, knowledge, and clinical abilities, as perceived by preceptors.
Keywords: curriculum transformation, curriculum reform, professional skill development, active learning,
curriculum design, preceptor perceptions

INTRODUCTION
Health professions education seeks to equip students

to improve health outcomes for individuals and popula-
tions in a changing world.1 To better prepare future health
professionals, educators must transform how we teach2

and ensure that what we teach encompasses the skills,
knowledge, and professional behaviors needed to achieve
contemporary and forward-facing practice competencies.3,4

Recognizing this charge, the Monash University Faculty
of Pharmacy and Pharmaceutical Sciences undertook cur-
ricular transformation to create a new pharmacy degree
program with a greater emphasis on active learning, experi-
ential education, and development of key skills, including
oral communication, problem-solving, reflective practice,
and teamwork.5-11 Although the admission process remains
the same as for the previous curriculum, in the new program
students begin with the Bachelor of Pharmacy (Honors)
degree program and then transition into the Master of Phar-
macy program. For this reason, we call the new degree a

vertical integrated masters (VIM). Table 1 outlines some
key differences between the two curricula.12,13

Theoretically, students in the VIM and similarly trans-
formed competency-based curricula should have improved
professional skills, behaviors, and abilities to perform clin-
ical activities.14 As many schools, faculties, and colleges
of pharmacy have been, are, and will be reforming their
curriculum,15,16 it is crucial for educators to share their
evaluations and insights across the Academy. Evaluating
curriculum changes like these can allow other health pro-
fessions educators to learn what works and, potentially, to
explore how and why.

To comprehensively evaluate a curriculum, educators
should use data from a range of sources including assess-
ment performance, graduate outcomes and workplace
performance, and student perceptions.14,17-19 This study
represents one part of a larger curriculum evaluation that
used multiple sources of evidence. Previously, researchers
have evaluated health professions curricula in a variety
of ways, mainly by comparing student perceptions of
learning20,21 and preparedness for practice22-25 and by
interviewing graduates about the effectiveness of their
program.26,27 For example, graduates of reformed skills-
focused medicine and pharmacy curricula had higher
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self-assessed preparedness for practice than graduates of
the previous curricula at the conclusion of the degree22,23,25

and six years after graduation.24 However, graduates from
traditional medical programs felt more prepared for basic
science topics.24 Heiman and colleagues22 also compared
academic outcomes, finding no difference between current
and former curriculum students for medical licensing
examination scores. Less commonly, researchers have
evaluated health professional curriculums by collecting
perceptions of preceptors. A rare example is Watmough

and colleagues’28 study of medical preceptors, who
believed that graduates of a reformed curriculumwere bet-
ter prepared for practice.

We evaluated the Monash Pharmacy curriculum from
the perspective of recent preceptors, using interviews to
explore their perceptions about undergraduate students
from the VIM and the previous curriculum based on their
performance during experiential placements. Our research
objectives were to determine what performance differ-
ences exist between the two cohorts in terms of their oral

Table 1. Key Differences Between the Vertical Integrated Master’s Degree Program and the Previous Curriculum

Previous curriculum VIM

Abbreviated title BPharm (Hons) BPharm (Hons) 1 MPharm

Standard structure

Undergraduate duration Four years Four years

Level of courses All bachelor level Bachelor and masters level

Completion of final courses Before preregistration intern year During preregistration intern year

Timeline Final cohort completed degree 2019 First cohort commenced degree 2017

Placements

Program name and duration PEPs: 60 days total StEPs: 100 days total

Year levels Third and fourth year only First, second, third, and fourth year

Use of EPAs None From second year onward

Teaching and learning

Flipped-classroom approach5-10 Used in some courses only Used in all courses

Teaching model Varied: most courses used traditional,
teacher-centered lectures plus
tutorials, with workshops being
uncommon

Standardized, known as DEAR: Discover
(prereading material and related tasks),
explore (interactive lecture), apply
(teamwork-based workshops), and
reflect (“close the loop” lectures, written
reflections, and skills coaching sessions)

Content

Emphasis Basic sciences Pharmacotherapeutic applications

Research training Elective Required

Interprofessional training Not included With medical and nursing students11

OSCEs

Implementation First, second, third, and fourth year
from 2016; previously in second and
fourth year only

First, second, third, and fourth year; more
stations added; stations linked to year-
level skill development map and EPAs

Standardization From 2016, a newly developed
framework guided more consistent
case building and assessment12

Team of core staff has responsibility for
OSCEs to ensure consistent case
building and assessment

Student decisions potentially
causing patient harm

Did not necessarily preclude passing,
depending on student performance on
other criteria

Preclude passing

SJTs assessing key skills13 Annual; results shared via LMS Annual; results shared via LMS, reflected
upon, and discussed with a skills coach

EPAs5entrustable professional activities; OSCEs5objective structured clinical examinations; SJTs5situational judgment tests; PEPs5professional
experiential placements; StEPs5student experiential placements; LMS5learning management system; VIM5 vertical integrated master’s.
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communication skills, professional behaviors, knowledge
levels, and abilities to perform clinical activities, and to
identify in what ways VIM students could improve their
clinical and professional skills. Placements are an ideal
environment to capture student performance in real prac-
tice settings, and preceptors are well placed to observe and
judge student performance, as they are familiar with
practice-relevant competencies and supervise many stu-
dents. Compared to previous literature that had evaluated
a curriculum transformation by interviewing medical pre-
ceptors,28 this study included pharmacy preceptors and
evaluated different curriculum changes (ie, earlier place-
ments, flipped-classroom curriculum, skill development).
This approach to evaluating the impact of curriculum
changes on student performance in real practice settings
may be useful to other universities undertaking curricular
transformations, and our findings may be of interest to
those seeking to improve similar curricular elements.29

METHODS
This study was part of a larger, ongoing program-

matic evaluation of the curriculum transformation.6,18

Overall, we employed a pragmatic evaluation paradigm
by using mixed methods and focusing on data sources
useful to current and future stakeholders,17 andwematched
methods to the specific questions, outcomes, and purposes
of each study. This study represents one qualitative in-
depth investigation of how Monash Pharmacy students
performed on placements before and after the curriculum
transformation.

This study was approved by the Monash University
Human Research Subjects Ethics Committee. The study
population comprised registered pharmacists who had pre-
cepted Monash undergraduate pharmacy students during
experiential placements in Australia between 2017 and
2019. Recent preceptors were selected using purposive
sampling30,31 and were emailed an invitation, explanation
of the study, and consent form. All study participants had
either already supervised students from the VIM or had, so
far, only supervised students from the previous curriculum
but were expecting to have supervised VIM students
by the time of the planned second-round interviews six
months later. Preceptors who had not yet supervised VIM
students and were not expecting to supervise VIM stu-
dents in the next six months were excluded. In general, 20
or more interview participants is a sufficient sample size
to achieve saturation.32 A total of 29 eligible preceptors
consented to the study and self-reported the number of stu-
dents they had supervised as precise or best-estimate
figures (Table 2).

We conducted semistructured interviews33 to allow
preceptors to express themselves in their own words and
so that we could compare their experiences and percep-
tions about students across the interviews.34,35 Open-
ended, nonleading questions (Table 3) were used to allow
preceptors to freely express their observations about stu-
dents in terms of not only their skills, knowledge, and pro-
fessional behaviors, which is what we intended to study,
but also any other attributes that preceptors considered rel-
evant and that could enrich our findings.35

Two investigators conducted one-on-one telephone
interviews with the participants. One of the investigators
piloted the use of the interview guide with the first partici-
pant, then both interviewers listened to the recording and
agreed on a common approach to using the guide before
conducting further interviews. First-round interviews were
conducted in October and November 2019, when the first
cohort of VIM students was in the third year of the pro-
gram. In the first-round interviews, many preceptors com-
pared their experience with fourth-year students from the
previous curriculum to the third-year VIM students. We
chose to capture interviews at this time to limit recall bias36

about their experience with previous curriculum students.
Some participants (n 5 5) participated in second-round
interviews in April 2020, by which time participants were
expected to have supervised a greater number of VIM stu-
dents, including some VIM students who would, by then,
be in the fourth year. The remaining preceptors (n 5 24)
declined a second-round interview due to changes in health
system priorities and workload related to the COVID-19
pandemic.37 An electronic gift card for A$30 was sent to
each study participant after all interviews were completed.

Overall, 29 first-round and five second-round inter-
views were conducted, each lasting approximately 45
minutes. Audio recordings of 25 first-round interviews
and five second-round interviews were stored securely.
Due to a smartphone recording appmalfunction, four first-
round interviews were not recorded and, therefore, not
included in the study. Audio recordings were transcribed
and anonymized using Rev (Rev.com Inc) and Otter.ai
(Otter.ai Inc). We uploaded the interview transcripts to a
qualitative data analysis software program, NVivo 12
(QSR International LLC).

Our analysis followed a directed content analysis
approach.38 Two investigators created an initial list of cod-
ing categories covering ideas relevant to our research
questions: student competencies of interest (oral commu-
nication skills, professional behaviors, knowledge level,
ability to perform clinical activities), preceptor response
type (judgments of previous curriculum and VIM stu-
dents, and prompted or unprompted comparisons between
the two), preceptor response valence (below expectations,
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at expectations, or above expectations), and how VIM stu-
dents could improve (improvement for VIM). The names
of codes representing expected subcategories (eg, knowl-
edge retention or application, ability to take medication
histories, global assessment of communication skills) were
agreed upon and compiled in a codebook.

During a coding calibration phase, two investigators
established the codebook. The two investigators met fre-
quently after independent coding sessions to resolve inter-
rater discrepancies, propose new codes based on the data,
and further clarify the meanings of the predetermined
codes until the entire codebook could be used reliably.
Coding calibration was then completed by five investi-
gators (CF, KML, DL, EH, KYL) with a subset of the

data set. After calibration, the data set used for calibration
and the rest of the data set were treated in the same way
(ie, each transcript was coded by at least two investigators
independently). After independent coding was completed,
coders met to calculate simple interrater agreement before
resolving discrepancies.

After coding, matrices were used to synthesize the
data according to our research questions. We used the
matrix coding function of NVivo to organize the text data
into relevant segments. For example, we used the codes
“VIM students,” “above expectations,” and “oral commu-
nication” to synthesize all quotes related towhen a preceptor
thought VIM students had performed oral communication
above their expectations. Most of our synthesis was

Table 2. Study Participants,a Practice Sites, and Number and Year Levels of Students Precepted

Practice site

Students precepted

Previous
curriculum

Vertical integrated
master’s degree:
P1, P2, and P3

Vertical integrated
master’s degree:

P4

Participant 1 Hospital 13 2 0

Participant 2 Community 14 6 0

Participant 3 Community 1 2 0

Participant 4 Community 4 4 3

Participant 5 Hospital 43 86 0

Participant 6 Community 14 1 0

Participant 7 Community 4 1 0

Participant 8 Community 2 1 0

Participant 9 Hospital 20 0 0

Participant 10 Community 0 4 0

Participant 11 Hospital .200 32 0

Participant 12 Hospital .200 120 12

Participant 13 Hospital 5 5 0

Participant 14 Community 6 4 0

Participant 17 Community 17 3 4

Participant 18 Community 15 5 0

Participant 19 Community 5 3 3

Participant 20 Community 60 6 0

Participant 21 Hospital 20 0 0

Participant 22 Hospital 50 10 0

Participant 23 Community 7 0 1

Participant 24 Community 2 4 0

Participant 25 Hospital 15 2 0

Participant 26 Hospital 3 3 0

Participant 27 Hospital 160 40 0

Participant 29 Hospital 30 15 0

Total .910 359 23
a First-round interviews with Participants 15, 16, 23, and 28 were not included in the study due to an audio-recording error
P15first-year pharmacy students; P25second-year pharmacy students; P35third-year pharmacy students; P45fourth-year pharmacy students.
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accomplished by making three intermediate representa-
tions39: large matrices for preceptor perceptions of previ-
ous curriculum students, VIM students, and comparisons
between the two programs. The matrices were organized as
competency type (eg, knowledge) by preceptor response
valence (eg, below expectations). Matrices also included
descriptive text summaries and example and representative
quotes for each specific combination of competency and
response valence codes, copied and pasted directly from the
coded transcript data in NVivo.

To capture the prevalence of these perceptions, we
counted the number of preceptors (p) who gave each type
of response (eg, “students had difficulty applying their
knowledge to patients in the hospital setting”) and the total
number of segments or quotes (q) representing each type
of response across all participants. Because all preceptors
were asked to discuss each competency, and each preceptor
could give multiple response types for each competency
(eg, mentioning a single student as “above expectations”
for knowledge and the rest as “at expectations”), one pre-
ceptor could be included in the p count for multiple
response types. However, for each individual response
type, one preceptor was only ever included once in the
p count, even if they gave the same response type in both
first- and second-round interviews.Meanwhile, an individual

preceptor could mention a particular response type mul-
tiple times (eg, spontaneously discussing oral commu-
nication skills that were above expectations when asked
about knowledge) and contribute multiple instances
of q for the same response type. Therefore, we considered
p and q together, alongside the transcript data. We chose
to report these frequencies in our results for descriptive
purposes.

In our analysis, the frequency of appearance of any
particular response category alone did not determine its
importance40 and cannot be generalized beyond the study
sample.41 However, conducting a frequency analysis of
the qualitative data by counting p and q enabled us to rec-
ognize patterns across participants, verify the meanings
we arrived at in our analysis, and ensure that we did not
discount or overemphasize any data.42,43 We also used these
counts tomake the basis of our interpretations clearer30,41 by
assigning the p and q counts frequency labels,42-44 namely
“generally” (all or all but one), “typically” (more than half,
up to the cutoff for “generally”), “occasionally” (three or
more, up to the cutoff for “typically”), and “rarely” (one
or two). For emergent themes that were only discussed by
some participants, we avoided using defined frequency
labels, which could misleadingly suggest the generaliz-
ability of findings to the whole study population,41 and

Table 3. Guide Used to Interview Study Participants (Preceptors)

Interviewer script

Question 1 What was your previous experience with students from the PEP program (current fourth-years and
beyond)?

Part a Prompt: How about student performance in terms of their…

Oral communication skills?

Clinical approach? Ie, ability to problem solve through patient cases? Perform clinical activities?

Professional behavior and attitude?

Knowledge level for their year level?

Part b Prompt: Are there any specific memorable experiences that showcase this?

If so, what did they say or do? How did they respond?

Part c More examples:

What would be your global assessment of his/her oral communication skills?

Do you have any specific memories of something they said or did that showed their oral communication
skills?

Were there any activities that they did particularly well on?

Any activities that they required more help with?

Anything that surprised you that they didn’t know or were not able to do at this point in their program?

Question 2 [Repeat last question and prompts with StEPs students]

Question 3 How do the two groups of students compare and differ, realizing that they are at points in their
curriculums? different

Question 4 In what ways could students in the newly designed course improve their clinical or professional skills?

Question 5 Do you have any final thoughts or feedback for our StEPs program or curriculum?

Abbreviations: PEP5professional experiential placement; StEPs5student experiential placements.
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instead used actual numbers of respondents or more gen-
eral terms (eg, “some,” “other”).

RESULTS
In total, we analyzed the transcripts of 30 interviews

with 26 preceptors: 14 community pharmacists and 12 hos-
pital pharmacists, representing 14 community and 11 hospi-
tal placement sites (Table 2). Of these, 25 were first-round
interviews (reflecting preceptor experiences with previous
curriculum students and first-, second-, and third-year VIM
students but no fourth-year VIM students), and five were
second-round interviews. All five second-round interviews
captured preceptor experiences with fourth-year VIM stu-
dents, and one of these interviews was with a preceptor who
had not supervised any VIM students at the time of their
first-round interview but had done so since.

Two preceptors (Participants 9 and 21) who were
only interviewed in the first round had only supervised
students from the previous curriculum, and one preceptor
(Participant 10) had only supervisedVIM students. Although
these participants could not draw direct comparisons
between the cohorts, we determined that their perceptions
of each cohort were still relevant to our research questions

and analyzed their interview data accordingly. The interra-
ter simple agreement on coding was 84%.

All participants were registered pharmacists practicing
in metropolitan or regional locations in Victoria, Australia.
Of the 12 hospital-based preceptors, five had worked with
Monash students in a one-on-one clinical supervision
capacity only, two had only been site placement coordina-
tors and, therefore, supervised multiple small groups of
students who also worked with other pharmacists at the
same hospital, and five had supervised students in both of
these capacities. We considered that this study population
represented an adequate heterogeneity in terms of practice
setting and extent of precepting experience.

Figures 1 and 2 present the p and q counts for compe-
tency types that all participants discussed: oral communica-
tion skills and professional behavior and attitudes (Figure 1)
and knowledge level and ability to perform clinical activities
(Figure 2). Figures 3 and 4 present p and q counts for themes
that emerged during interviews with only some participants:
therapeutic clinical reasoning and inquiry skills (Figure 3)
and confidence (Figure 4). These numbers alone are not
results and cannot be interpreted without the qualitative
data, because a q of 20, for example,may represent 20 quotes
from one participant or one quote each from 20 participants.

Figure 1. Number of preceptors (p) and quotes (q) expressing preceptor perceptions of the oral communication skills and
professional behavior and attitudes of pharmacy students who were in the previous curriculum or VIM as being below, at, or
above preceptor expectations.
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Rather, these counts are presented for transparency and to
complement our analysis by illustrating the patterns we
examined, as outlined in themethods.43

We explored preceptor responses relating to each
aspect of our first research question: What differences
exist between the two cohorts in terms of their oral commu-
nication skills, professional behaviors, knowledge levels,
and abilities to perform clinical activities? Preceptors
described these differences not only in response to the
direct question about how the two cohorts compared and
differed (Table 3), but also spontaneously when answering
questions about each cohort individually.

Preceptors more frequently described being impressed
with the oral communication skills of students in the VIM
than those of students in the previous curriculum. Although
preceptors generally reported satisfaction with the oral
communication skills of some previous curriculum stu-
dents, they also typically gave multiple descriptions of
their expectations not being met; one preceptor stated, “so
they might not link ideas very well, or highlight particular
points and do so in a way that seems to make the patient
concerned about their health” (Participant 9, hospital).
Preceptors who were dissatisfied with the communication
skills of previous curriculum students generally reported

passivity, inflexibility, or lack of flow in their interactions
with patients. Compared to previous curriculum students,
preceptors perceived VIM students to be more confident
and well-spoken when communicating with patients and
other health professionals; Participant 26 (hospital) men-
tioned, “and, the second year, their confidence level is defi-
nitely the same level as the fourth year [previous curriculum]
students that I’ve got. They don’t shy away from patient
counseling.”

Occasionally, preceptors said VIM students still had
difficulty responding to unexpected questions. For exam-
ple, Participant 12 (hospital) stated, “theywould have their
list of questions and their little spiel that they would, um,
say to the patient. But if the patient questioned something
outside of their little, um, template, they wouldn’t be able
to, I suppose um, they weren’t flexible, and adaptive.”
However, preceptors also occasionally described VIM stu-
dents as being able to communicate well with patients in
unpredictable situations, including early in the pandemic;
Participant 23 (community) said, “she was able to speak
calmly, even though it was a stressful, stressful, stressful
week.” None of the preceptors who directly compared
both cohorts said that previous curriculum students had
better communication skills than VIM students.

Figure 2. Number of preceptors (p) and quotes (q) expressing preceptor perceptions of the knowledge level and ability to perform
clinical activities of pharmacy students who were in the previous curriculum or VIM as being below, at, or above preceptor
expectations.
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When asked directly, preceptors typically said that
students in the previous curriculum demonstrated ade-
quate professional behaviors and attitudes; Participant 14
(community) said, “I haven’t really had any problems
with any of them.” However, preceptors also occasionally
described students in both cohorts exhibiting undesirable
behaviors and attitudes. For example, one preceptor said,
“we’ve also had a [VIM] student who has left early and

signed on the piece of paper that they were still here” (Par-
ticipant 27, hospital). Typically, preceptors who were
impressed by the professional behaviors and attitudes of
VIM students reported that they demonstrated maturity
when dealing with clinical situations; Participant 12 (hos-
pital) mentioned, “and so yeah, nah, they were really great,
really just really mature, very good with the communi-
cation, really diligent and organized.” Preceptors who

Figure 3. Number of preceptors (p) and quotes (q) expressing preceptor perceptions of the therapeutic clinical reasoning and
inquiry skills of pharmacy students who were in the previous curriculum or VIM as being below, at, or above preceptor
expectations.

Figure 4. Number of preceptors (p) and quotes (q) expressing preceptor perceptions of the confidence of pharmacy students who
were in the previous curriculum or VIM as being below, at, or above preceptor expectations.
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compared the two cohorts typically reported that VIM stu-
dents were more proactive in learning and performing pro-
fessional activities, and one stated, “very professional.
They’re very interested in their placements when they
come out. Great learning attitude” (Participant 29, hospi-
tal). Occasionally, preceptors described VIM students as
more reflective and willing to take responsibility for their
learning; Participant 19 (community) mentioned, “they
don’t act like kids… they act like they’re going to be the
pharmacist.”

Preceptors who directly compared them to previous
curriculum students typically felt that third-year VIM stu-
dents were better able to apply their knowledge to patient
care, as indicated by Participant 11 (hospital), who said,
“there are pharmacists who commented that the [VIM stu-
dents] were actually much better at clinical knowledge
and better practical knowledge than the fourth-years [pre-
vious curriculum students].” Typically, preceptors who
were dissatisfied with the knowledge of previous curriculum
students said they had difficulty in retaining or applying their
clinical and drug knowledge. Preceptors comparing the two
cohorts rarely believed that the overall knowledge level of
VIM students was lower than that of previous curriculum
students. Students in both cohorts had specific gaps in
knowledge described differently by preceptors in different
practice settings. For VIM students, community precep-
tors occasionally reported a lack of familiarity with over-
the-counter products, and rarely with wound care. Although
hospital preceptors typically appraised VIM students as
having exceptional clinical knowledge overall, occasion-
ally specific knowledge areas (eg, aseptic technique) were
below their expectations.

Preceptors were typically satisfied with or impressed
by the ability of VIM students to perform clinical activities
such as taking histories, counseling, and completing medi-
cation management plans; Participant 13 (hospital) said,
“they knewwhat to do … if they had incomplete informa-
tion, what to do next.” When community preceptors
described the clinical abilities of students as below their
expectations, they typically linked this to insufficient over-
the-counter product knowledge in both cohorts and inade-
quate oral communication skills in previous curriculum
students. In direct comparisons to previous curriculum
students, preceptors generally described VIM students
as more independent and better prepared, as indicated by
Participant 17 (community), who said, “the newer ver-
sions are kind of more confident, they just go out them-
selves and obviously we supervise them at a distance, but
yes, a lot less work with them. But they’re at that level
where maybe they don’t require as much supervision.”

Three additional aspects of performance emerged in
preceptor responses: therapeutic clinical reasoning, inquiry

skills, and confidence. Interviewers did not explicitly ask
participants about these, and only some participants dis-
cussed them. Therefore, we describe these emergent catego-
ries without reference to their frequency of appearance in
the overall study population.41-43

Preceptors who compared the therapeutic clinical rea-
soning skills of VIM and previous curriculum students felt
that VIM students were either more competent or at the
same level; one preceptor mentioned, “in general, compar-
ing fourth-years [previous curriculum students] to two
second-year [VIM] students, they are pretty similar level
in that” (Participant 26, hospital). Some hospital precep-
tors were impressed that VIM students could solve clinical
problems and complete medication management plans
independently. Community preceptors also described indi-
vidual VIM students as being able to identify and resolve
clinical problems with prescriptions; participant 4 (com-
munity) mentioned, “he was able to pick up the important
points and what other recommendations were required, so
yeah, he was very good.”Others said that VIM students still
needed help identifying problems or potential solutions.

Of the 10 preceptors whomentioned the inquiry skills
of VIM students, nine were satisfied or impressed; one
preceptor stated, “even simple things like they’re able to
really use their resources properly. They know where to
go looking for things” (Participant 12, hospital). Some
preceptors who mentioned inquiry skills felt that previous
curriculum students lacked the ability to navigate resources
efficiently or to identify evidence to support their recom-
mendations; Participant 3 (community) said, “if it wasn’t
in MIMS [common Australian reference similar to Lexi-
comp(R)], they didn’t knowwhere to go.”

All four preceptors who directly compared the confi-
dence of the two cohorts described VIM students as more
confident than previous curriculum students; for example,
Participant 11 (hospital) stated, “they seem to be ready
and able and confident to, um, to want to go and engage
with the patients rather than having to be pushed.” Some
said this may be a result of VIM students having earlier
exposure to placement sites or improved skills, as men-
tioned by Participant 29 (hospital) who said, “I think
now we’re starting to get a little bit more of that confi-
dence so they’ll have the appropriate reasoning and the
communication skills to then talk to other allied health
professionals.” Some community preceptors described
being satisfied or impressed with the confidence of previ-
ous curriculum students who had worked in community
pharmacies before their placements, but Participant 17
(community) noted that others “needed more help and
more guidance, kind of you have to go out with them.”
Meanwhile, some preceptors felt second-year VIM students
lacked confidence during their first hospital placements.
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In response to the direct question asking preceptors
to compare the two cohorts, they occasionally said it
was difficult to do so because, as Participant 1 (hospital)
mentioned, “everyone has got their own strengths and
weaknesses.” However, preceptors who did compare the
cohorts typically described VIM students as outperform-
ing previous curriculum students in terms of their profes-
sional behaviors, ability to perform clinical activities, oral
communication skills, and knowledge. Three preceptors
perceived previous curriculum students as having better
knowledge than VIM students. Similarly, two preceptors
described VIM students as being less able to perform clini-
cal activities due to those students having insufficient
knowledge to provide counseling. None of the preceptors
perceived the previous curriculum cohort as outperform-
ing the VIM cohort in terms of professional behaviors or
oral communication skills. Preceptors also gave both
prompted and unprompted responses to our second
research question: In what ways could students in the VIM
improve their clinical and professional skills?

Notwithstanding the extended placement program in
the VIM, the most prevalent recommendation was to start
placements earlier and increase their duration. One pre-
ceptor proposed adopting a medical school placement
model with semester- or year-long placements. Preceptors
emphasized the importance of experience and opportuni-
ties to practice skills in real settings; Participant 5 (hospi-
tal) mentioned, “the more experience, the better they’re
going to be. So, practicing, basically. So, having more pla-
cements and getting more opportunities to see and speak
to patients and also having the initiative to be doing.”
Another common recommendation was for students to
apply for a pharmacy job to, as Participant 6 (commu-
nity) said, “just to get exposure to the environment, on a
repeated basis.” Community preceptors felt that this
would help students improve their over-the-counter prod-
uct knowledge.

One preceptor proposed that learning how to engage
patients in problem-solving could help VIM students
become more flexible and adaptable in their communi-
cation. For example, as Participant 11 (hospital) indi-
cated, this approach involves “not just telling them, it’s
kind of asking a lot of questions … ‘You’ve already
had some constipation, we’ve given you [a laxative],
how’s that working? Great, here’s some to go home with.’
So, it’s a totally different type of counseling than what you
do in the OSCEs [objective structured clinical exam-
inations].” Some preceptors made the related suggestion
that students could perform clinical activities more effec-
tively if they better understood how the health care system
works.

DISCUSSION
This study compared students within a transformed,

competency-based curriculum (the VIM) and students
from the previous curriculum at the same institution, in
terms of their professional skills and behaviors as per-
ceived by placement preceptors. According to preceptors,
the VIM students, compared to previous curriculum stu-
dents, exceeded their expectations in their development of
all competencies of interest. Preceptor perceptions were
especially promising considering that most of the VIM
students supervised by participants in this study were not
yet in the final year of the program.

Of all the domains, preceptors most frequently
described VIM students as exceeding their expectations
and outperforming previous curriculum students in oral
communication skills, ability to perform clinical activities,
and professional behaviors and attitudes. These improve-
ments could be attributed to several aspects of curricular
transformation: The VIM curriculum has integrated case-
based active learning,45 weekly workshops in each course,
in-class role plays, more rigorous OSCEs, a skills coach-
ing program, and earlier and more active experiential pla-
cements. Placement experience is likely to have been a
significant driver of these and other observed improve-
ments, as time in real practice settings enhances skill
development46 and allows students to focus on acquiring,
applying, and receiving feedback on their development of
core pharmacy competencies.

Although we did not set out to ask participants speci-
fically about students’ therapeutic clinical reasoning skills,
preceptors highlighted this as an area in which VIM stu-
dents were more capable. This may reflect the way the
VIM teaches students a systematic approach to patient
care, as adapted from the Pharmacists’ Patient Care Pro-
cess created by the Joint Commission of Pharmacy Practi-
tioners,47 and scaffolds their skills in identifying and
solving medication-related problems using patient cases
during interactive lectures, workshops, and preclass online
activities.6

Preceptors had varied responses about students’
knowledge levels. When deciding what to teach and what
not to teach in the VIM to allow for the increased focus on
skill development, educators focused on national and inter-
national health priorities, with the expectation that students
encountering unfamiliar conditions and medicines in prac-
tice would be able to apply their improved inquiry and
therapeutic reasoning skills to make safe and appropriate
clinical decisions. Although many preceptors reported that
VIM students had higher levels of knowledge when com-
pared directly with previous curriculum students, many
also described their knowledge as below their expectations
in specific areas. These specific preceptor comments can
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be used to improve our curriculum, supporting materials,
and preceptor education. Many preceptors described stu-
dents with both overall impressive knowledge and some
specific knowledge gaps. Meanwhile, some preceptors
had students showing what they perceived to be excep-
tional knowledge, while others had students showing what
they perceived to be lower-than-expected knowledge of
the same type. This may be due to variability among the
student cohort, differing expectations held by preceptors,
or the fact that many VIM students were in lower year
levels and, therefore, had not yet covered as many thera-
peutic areas at university.

Watmough and colleagues28 found similarly mixed
views among preceptors about the knowledge levels of
students who graduated from a transformed medical cur-
riculum and from a previous curriculum. To explain this,
the authors concluded that the preceptors disagreed about
what level of knowledge was necessary for practice. The
same may be true for participants in the current study.
Because past curricula have focused on knowledge acqui-
sition, some preceptors may overemphasize knowledge;
further research could investigate this. At the same time, it
is possible that enhanced professional skills and abilities
to apply knowledge have been gained at the expense of
knowledge acquisition. Health professions educators and
the profession more broadly need to continue to evaluate
whether the right balance is being achieved.

Despite our hypothesis that VIM students would
have improved professional behaviors and attitudes, initial
preceptor responses to questions about professionalism
appear to suggest that they did not observe this effect, as
the professional behaviors of both cohorts of students
were described as similar overall. This may be explained
by preceptor interpretations of the terminology. When
asked about professional behavior and attitude, most pre-
ceptors spoke about attributes that would also be expected
in professions unrelated to health, such as punctuality,
appropriate attire, and respectfulness. When preceptors
specifically mentioned characteristics that are more likely
to indicate that a student has assumed the mindset of a
health professional, eg, maturity in dealing with clinical
situations, proactiveness, motivation to learn, and response
to feedback, VIM students more often exceeded their
expectations. These mixed results may reflect a lack of
consensus among pharmacists on the definition of profes-
sional behavior48,49 and a range of preceptor expectations
about student behaviors and attitudes, whichmay be based
on their past experiences. Further, because it explored pre-
ceptor perceptions, this study had limited ability to mea-
sure the professional attitudes of students, which are
largely internal. Future research with students could inves-
tigate the impact of curriculum transformation on their

professional attitudes and professional identity. For example,
Noble and colleagues50 and Quinn and colleagues51 found
that earlier practice-based experiences during undergradu-
ate studies enhanced the development of professional
identity in pharmacy students.

Our findings build on the emerging evidence that cur-
riculum transformation can improve the performance of
health professions students20-28,52 by adding evidence from
observations made by placement preceptors, whose judg-
ments may be considered objective, because preceptors
are not involved in other parts of the curriculum, and
accurate, because preceptors understand the competencies
required for their practice settings. Although this is the
first study to investigate the impact of curriculum transfor-
mation on the performance of pharmacy students from
placement preceptors’ perspectives, similar studies have
been published in medicine. InWatmough and colleagues’
study,28 preceptors agreed that recent graduates from a
transformed, more competency-focused curriculum were
better prepared to practice as junior doctors given their
improved attitudes, clinical skills, and capabilities as com-
municators and team workers. Owino52 compared recent
medical graduates from two universities, one with a
problem-based learning approach and the other with a
traditional, more didactic curriculum, and found that
preceptors perceived graduates from the latter to be more
practice ready across four broad competency areas. How-
ever, preceptor perceptions of graduates can be influenced
by what graduates had learned during their internship or
another form of practice after completing their under-
graduate studies. By evaluating preceptor perceptions of
undergraduate students, the current study can better gauge
the contribution of a transformed curriculum to practice
readiness.

One limitation of this study is the possibility of selec-
tion bias. Although our use of purposive sampling ensured
that participants represented a variety of practice settings
and roles,30 preceptors with strong opinions about student
performance or curricular transformation may have been
more likely to respond to the invitation to participate.
Social desirability bias may also have influenced partici-
pant’s responses during telephone interviews.53 To limit
researcher bias so that our interpretations of the data would
not be influenced by any desire to favor VIM students,
researchers who had worked on redesigning the curriculum
were not involved in interviewing or coding, and all data
categorizations were the result of at least two researchers
coding independently.

Other significant limitations are that participants were
asked to compare students of different year levels and that
most participants had only supervised a limited number of
VIM students who were mostly from lower year levels but
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had supervised relatively larger numbers (including fourth-
year students) from the previous curriculum. Observations
about a single student or a small group of students may not
fairly or accurately represent the abilities of a whole
cohort. Despite this, most preceptors commented that
VIM students from lower year levels performed better
than previous curriculum students overall. However, the
objectivity of preceptors assessing student performance
may be unintentionally limited by their recent experiences
with other students54 and may not necessarily align with
program objectives, graduation requirements, or profes-
sional competency standards.

While this study provides an in-depth understanding
of how preceptors perceive the placement performance of
undergraduate students from a transformed curriculum, the
performance of these students as graduates is yet to be
observed. Hence, future research could investigate pre-
ceptor perceptions about the abilities of interns from
transformed and previous pharmacy curricula and explore
whether those perceptions align with the results of this
study. Another future research objective could be to explore
whether and how noncurricular factors (eg, work experi-
ence) affect student performance during placements.

CONCLUSION
To fulfill its societal mandate, health professions educa-

tion should foster the knowledge, skills, and professional
behaviors needed to optimize health outcomes. Duringmajor
curricular transformation, it is important to capture and
aggregate results from a variety of sources to generate suc-
cessive approximations toward this goal. This study connects
curricular change to undergraduate student performance dur-
ing their “last mile,” ie, on their experiential placements.

The results of this study demonstrate that curricular
transformation with a focus on skill development and active
learning can improve pharmacy students’ professional skills
and behaviors in real practice settings, as perceived by pre-
ceptors. It also shows that taking the extra step to verify
preliminary curricular outcomes6 by studying preceptor
experiences can contribute substantially to understanding
overall curricular effectiveness and determining whether
the desired balance between skills and knowledge is being
achieved. If institutions make similar curricular changes
and monitor these for further improvements via compre-
hensive curriculum evaluation methods, future pharma-
cists may be better equipped to improve health care.

ACKNOWLEDGMENTS
We would like to acknowledge all the students,

preceptors, and staff who have been pioneers in the

VIM program. This research was funded in part by an
Education Research Grant from the Monash Faculty of
Pharmacy and Pharmaceutical Sciences.

REFERENCES
1. Frenk J, Chen L, Bhutta Z, et al. Health professionals for a new
century: transforming education to strengthen health systems in an
interdependent world. Lancet. 2010;376(9756):1923-1958. doi:10.
1016/S0140-6736(10)61854-5
2. Irby DM, Cooke M, O’Brien BC. Calls for reform of medical
education by the Carnegie Foundation for the Advancement of
Teaching: 1910 and 2010. Acad Med. 2010;85(2):220-227. doi:10.
1097/ACM.0b013e3181c88449
3. Pruitt SD, Epping-Jordan JE. Preparing the 21st century global
healthcare workforce. BMJ. 2005;330(7492):637-639. doi: 10.1136/
bmj.330.7492.637
4. Accreditation Standards 2020 for Pharmacy Programs in Australia
and New Zealand: Performance Outcomes Framework. Australian
Pharmacy Council website. January 1, 2020. https://www.pharmacy
council.org.au/resources/pharmacy-program-standards/. Accessed
November 14, 2020.
5. White PJ, Naidu S, Yuriev E, Short JL, McLaughlin JE, Larson
IC. Student engagement with a flipped classroom teaching design
affects pharmacology examination performance in a manner depen-
dent on question type. Am J Pharm Educ. 2017;81(9):5931. doi:10.
5688/ajpe5931
6. Lyons K, Brock T, Malone D, Freihat L, White P. Predictors of
pharmacy student performance on written and clinical examinations
in a flipped classroom curriculum. Am J Pharm Educ. 2020;84(10):
8038. doi:10.5688/ajpe8038
7. Tune JD, Sturek M, Basile DP. Flipped classroom model improves
graduate student performance in cardiovascular, respiratory, and renal
physiology. Adv Physiol Educ. 2013;37(4):316-320. doi:10.1152/
advan.00091.2013
8. Freeman S, Eddy SL, McDonough M, et al. Active learning
increases student performance in science, engineering, and mathematics.
Proc Natl Acad Sci. 2014;111(23):8410-8415. doi:10.1073/pnas.
1319030111
9. Deslauriers L, McCarty LS, Miller K, Callaghan K, Kestin, G.
Measuring actual learning versus feeling of learning in response to
being actively engaged in the classroom. Proc Natl Acad Sci. 2019;
116(39): 19251-19257. doi:10.1073/pnas.1821936116
10. van Alten DC, Phielix C, Janssen J, Kester L. Effects of flipping
the classroom on learning outcomes and satisfaction: A meta-analysis.
Educ Res Rev. 2019;28:100281. doi:10.1016/j.edurev.2019.05.003
11. Maddock B, Kumar A, Kent F. Creating a collaborative care
curriculum framework. Clin Teach. 2019;16(2):120-124. doi:10.
1111/tct.12796
12. Hussainy SY, Crum MF, White PJ, et al. Developing a frame-
work for objective structured clinical examinations using the nominal
group technique. Am J Pharm Educ. 2016;80(9):158. doi:10.5688/
ajpe809158
13. Patterson F, Galbraith K, Flaxman C, Kirkpatrick CM. Evaluation
of a situational judgment test to develop non-academic skills in
pharmacy students. Am J Pharm Educ. 2019;83(10):7074. doi:10.
5688/ajpe7074
14. Van Melle E, Gruppen L, Holmboe ES, Flynn L, Oandasan I,
Frank J. Using contribution analysis to evaluate competency-based
medical education programs: It’s all about rigor in thinking. Acad
Med. 2017;92(6):752-758. doi:10.1097/ACM.0000000000001479

American Journal of Pharmaceutical Education 2023; 87 (2) Article 8575.

284

https://doi.org/10.1016/S0140-6736(10)61854-5
https://doi.org/10.1016/S0140-6736(10)61854-5
https://doi.org/10.1097/ACM.0b013e3181c88449
https://doi.org/10.1097/ACM.0b013e3181c88449
https://doi.org/10.1136/bmj.330.7492.637
https://doi.org/10.1136/bmj.330.7492.637
https://www.pharmacycouncil.org.au/resources/pharmacy-program-standards/
https://www.pharmacycouncil.org.au/resources/pharmacy-program-standards/
https://doi.org/10.5688/ajpe5931
https://doi.org/10.5688/ajpe5931
https://doi.org/10.5688/ajpe8038
https://doi.org/10.1152/advan.00091.2013
https://doi.org/10.1152/advan.00091.2013
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1073/pnas.1821936116
https://doi.org/10.1016/j.edurev.2019.05.003
https://doi.org/10.1111/tct.12796
https://doi.org/10.1111/tct.12796
https://doi.org/10.5688/ajpe809158
https://doi.org/10.5688/ajpe809158
https://doi.org/10.5688/ajpe7074
https://doi.org/10.5688/ajpe7074
https://doi.org/10.1097/ACM.0000000000001479


15. Romanelli F. Flexner, educational reform, and pharmacy. Am J
Pharm Educ. 2017;81(2):21. doi:10.5688/ajpe81221
16. Blouin RA, Joyner PU, Pollack GM. Preparing for a renaissance
in pharmacy education: the need, opportunity, and capacity for
change. Am J Pharm Educ. 2008;72(2):42. doi:10.5688/aj720242
17. Mertens DM, Wilson A. Program evaluation theory and
practice. Guilford Publications; 2018.
18. Thomas PA, Kern DE, Hughes MT, Chen BY. Curriculum
Development for Medical Education: A Six-Step Approach. 3rd ed.
Johns Hopkins University Press; 2016.
19. Palermo C, King O, Brock T, et al. Setting priorities for health
education research: A mixed methods study.Med Teach. 2019;41(9):
1029-1038. doi:10.1080/0142159X.2019.1612520
20. Makoul G, Curry RH, Thompson JA. Gauging the outcomes of
change in a new medical curriculum: students’ perceptions of
progress toward educational goals. Acad Med. 2000;75(10):
S102-105. doi:10.1097/00001888-200010001-00033
21. Jelsing EJ, Lachman N, O’Neil AE, Pawlina W. Can a flexible
medical curriculum promote student learning and satisfaction? Ann
Acad Med Singap. 2007;36(9):713-718.
22. Heiman HL, O’Brien CL, Curry RH, et al. Description and
early outcomes of a comprehensive curriculum redesign at the
Northwestern University Feinberg School of Medicine. Acad Med.
2018;93(4):593-599. doi:10.1097/ACM.0000000000001933
23. Parmar H, Schafheutle E, Wills S, Silkstone V. Does curriculum
reform influence perceived preparedness for practice of graduates?
A comparison of two cohorts. Int J Pharm Prac. 2019;28(2):156-164.
doi:10.1111/ijpp.12569
24. Watmough S, Cherry MG, O’Sullivan H. A comparison of
self-perceived competencies of traditional and reformed curriculum
graduates 6 years after graduation.Med Teach. 2012;34(7):562-568.
doi:10.3109/0142159X.2012.675457
25. Whelan AM, Mansour S, Farmer P, Yung D. Moving from a
lecture-based to a problem-based learning curriculum-perceptions of
preparedness for practice. Pharm Educ. 2007;7(3):239-247.
26. Green-Thompson LP, McInerney P, Manning DM, et al.
Reflections of students graduating from a transforming medical
curriculum in South Africa: a qualitative study. BMC Med Educ.
2012;12:49. doi: 10.1186/1472-6920-12-49
27. Watmough SD, O’Sullivan H, Taylor DCM. Graduates from a
reformed undergraduate medical curriculum based on Tomorrow’s
Doctors evaluate the effectiveness of their curriculum 6 years after
graduation through interviews. BMC Med Educ. 2010;10:65. doi:10.
1186/1472-6920-10-65
28. Watmough S, Taylor D, Garden A. Educational supervisors
evaluate the preparedness of graduates from a reformed UK
curriculum to work as pre-registration house officers (PRHOs): a
qualitative study.Med Educ. 2006;40(10):995-1001. doi:10.1111/j.
1365-2929.2006.02563.x
29. Lewallen LP. Practical strategies for nursing education program
evaluation. J Prof Nurs. 2015;31(2):133-140. doi:10.1016/j.profnurs.
2014.09.002
30. Anderson C. Presenting and evaluating qualitative research. Am
J Pharm Educ. 2010;74(8):141. doi:10.5688/aj7408141
31. Bush AA, Amechi MH. Conducting and presenting qualitative
research in pharmacy education. Curr Pharm Teach Learn. 2019;
11(6):638-650. doi:10.1016/j.cptl.2019.02.030
32. Mason M. Sample size and saturation in PhD studies using quali-
tative interviews. Forum Qual Soc Res. 2010;11(3). doi:10.17169/
fqs-11.3.1428

33. Di Cicco-Bloom B, Crabtree B. The qualitative research interview.
Med Ed. 2006;40(4):314-321. doi:10.1111/j.1365-2929.2006.02418.x
34. Austin Z, Sutton J. Qualitative research: getting started. Can J
Hosp Pharm. 2014;67(6):436-440. doi:10.4212/cjhp.v67i6.1406
35. Rosenthal M. Qualitative research methods: Why, when, and
how to conduct interviews and focus groups in pharmacy research.
Curr Pharm Teach Learn. 2016;8(4):605-516. doi:10.1016/j.cptl.
2016.03.021
36. Althubaiti A. Information bias in health research: definition,
pitfalls, and adjustment methods. J Multidiscip Healthc. 2016;9:
211-217. doi:https://dx.doi.org/10.2147%2FJMDH.S104807
37. Council of Pharmacy Schools: Australia and New Zealand
Guiding principles for pharmacy student clinical education during a
global health emergency. Australian Pharmacy Council website. April
24, 2020. https://www.pharmacycouncil.org.au/media-hub/novel-
coronavirus-covid19-apc-response/. Accessed November 14, 2020.
38. Hsieh H, Shannon S. Three approaches to qualitative content
analysis. Qual Health Res. 2005;15(9):1277-1288. doi:10.1177/
1049732305276687
39. Barron B, Pea RD, Engle RA. Advancing understanding of
collaborative learning with data derived from video records.
In: Hmelo-Silver CE, Chinn CA, Chan CKK, O’Donnell A, eds. The
International Handbook of Collaborative Learning. Routledge;
2013:203-219.
40. Castleberry A, Nolen A. Thematic analysis of qualitative
research data: Is it as easy as it sounds? Curr Pharm Teach Learn.
2018;10(6):807-815. doi:10.1016/j.cptl.2018.03.019
41. Neale J, Miller P, West R. Editorial: Reporting quantitative
information in qualitative research: guidance for authors and
reviewers. Addiction. 2014;109(2):175-176.
42. Sandelowski M. Real qualitative researchers do not count: the use of
numbers in qualitative research. Res Nurs Health. 2001;24(3):230-240.
43. Maxwell J. Using numbers in qualitative research. Qual Inq.
2010;16(6):475-482. doi:10.1177/1077800410364740
44. Hill CE, Knowx S, Thompson BJ, Williams EN, Hess SA,
Ladany N. Consensual qualitative research: an update. J Couns
Psychol. 2005;52:196-205. doi:10.1037/0022-0167.52.2.196
45. Freeman S, Eddy SL, McDonough M, et al. Active learning
increases student performance in science, engineering, and mathematics.
Proc Nat Acad Sci. 2014;111(23):8410-8415. doi:10.1073/pnas.
1319030111
46. Sanders KA, McLaughlin JE, Waldron KM, Willoughby I,
Pinelli NR. Educational outcomes associated with early immersion
of second-year student pharmacists into direct patient care roles in
health-system practice. Curr Pharm Teach Learn. 2018;10(2):
211-219. doi:10.1016/j.cptl.2017.10.009
47. Joint Commission of Pharmacy Practitioners. Pharmacists’
Patient Care Process. May 29, 2014. Accessed May 17, 2021.
https://jcpp.net/wp-content/uploads/2016/03/PatientCareProcess-
with-supporting-organizations.pdf
48. Dubbai H, Adelstein B, Taylor S, Shulruf B. Definition of
professionalism and tools for assessing professionalism in pharmacy
practice: a systematic review. J Educ Eval Health Prof. 2019;16:22.
doi:10.3352/jeehp.2019.16.22
49. Hammer DP. Professional attitudes and behaviors: the “A’s and
B’s” of professionalism. Am J Pharm Educ. 2000;64:455–464. doi:
10.1.1.533.2723
50. Noble C, O’Brien M, Coombes I, Shaw PN, Nissen L. Concept
Mapping to Evaluate an Undergraduate Pharmacy Curriculum. Am J
Pharm Educ. 2011;75(3):55. doi:10.5688/ajpe75355

American Journal of Pharmaceutical Education 2023; 87 (2) Article 8575.

285

https://doi.org/10.5688/ajpe81221
https://doi.org/10.5688/aj720242
https://doi.org/10.1080/0142159X.2019.1612520
https://doi.org/10.1097/00001888-200010001-00033
https://doi.org/10.1097/ACM.0000000000001933
https://doi.org/10.1111/ijpp.12569
https://doi.org/10.3109/0142159X.2012.675457
https://doi.org/10.1186/1472-6920-12-49
https://doi.org/10.1186/1472-6920-10-65
https://doi.org/10.1186/1472-6920-10-65
https://doi.org/10.1111/j.1365-2929.2006.02563.x
https://doi.org/10.1111/j.1365-2929.2006.02563.x
https://doi.org/10.1016/j.profnurs.2014.09.002
https://doi.org/10.1016/j.profnurs.2014.09.002
https://doi.org/10.5688/aj7408141
https://doi.org/10.1016/j.cptl.2019.02.030
https://doi.org/10.17169/fqs-11.3.1428
https://doi.org/10.17169/fqs-11.3.1428
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.4212/cjhp.v67i6.1406
https://doi.org/10.1016/j.cptl.2016.03.021
https://doi.org/10.1016/j.cptl.2016.03.021
https://dx.doi.org/10.2147%2FJMDH.S104807
https://www.pharmacycouncil.org.au/media-hub/novel-coronavirus-covid19-apc-response/
https://www.pharmacycouncil.org.au/media-hub/novel-coronavirus-covid19-apc-response/
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1016/j.cptl.2018.03.019
https://doi.org/10.1177/1077800410364740
https://doi.org/10.1037/0022-0167.52.2.196
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1016/j.cptl.2017.10.009
https://jcpp.net/wp-content/uploads/2016/03/PatientCareProcess-with-supporting-organizations.pdf
https://jcpp.net/wp-content/uploads/2016/03/PatientCareProcess-with-supporting-organizations.pdf
https://doi.org/10.3352/jeehp.2019.16.22
https://doi.org/10.1.1.533.2723
https://doi.org/10.5688/ajpe75355


51. Quinn G, Lucas B, Silcock J. Professional identity formation
in pharmacy students during an early preregistration training
placement. Am J Pharm Educ. 2020;84(8):ajpe7804. doi:10.5688/
ajpe7804
52. Owino C. Perceptions of interns performance: a comparison
between a problem based and a conventional curriculum. East Afr
Med J. 2010;87(7):276–283.

53. Holbrook AL, Green MC, Krosnick JA. Telephone versus face-to-
face interviewing of national probability samples with long questionnaires:
Comparisons of respondent satisficing and social desirability response
bias. Public Opin Q. 2003;67(1):79-125.
54. Yeates P, O’Neill P, Mann K, Eva KW. ‘You’re certainly rela-
tively competent’: assessor bias due to recent experiences.Med
Educ. 2013;47(9):910-922. doi:10.1111/medu.12254

American Journal of Pharmaceutical Education 2023; 87 (2) Article 8575.

286

https://doi.org/10.5688/ajpe7804
https://doi.org/10.5688/ajpe7804
https://doi.org/10.1111/medu.12254

