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Abstract

Background: Pharmaceutical care (PC) has long been integrated into pharmacy education
globally, yet its application in developing nations presents a varied landscape. This study
aims to evaluate the attitudes, perceptions, preparedness, and challenges pharmacy
students face concerning providing PC. Methods: A cross-sectional online survey was
conducted among Fatima College of Health Sciences (FCHS) fourth—and final-year
pharmacy students. Descriptive and inferential data analyses were performed using SPSS
version 29. Results: Responses were received from 41 students (response rate 73%).
Most students (78%) agreed that PC is valuable. Communication skills are reported to be
the most prepared competency area. The most common barriers to PC provision included
a lack of workplace for counselling in the pharmacy (46.4%), a poor image of the
pharmacist’s role in society (46.4%), and time constraints (41.4%). Conclusion: The
findings revealed that pharmacy students had a positive attitude towards PC and a range
of preparedness across competencies. To better prepare future pharmacists to provide
effective PC services, it is essential to provide more active learning experiences to equip

students with the skills and confidence to excel as future clinical care providers.

Introduction

Pharmaceutical care (PC) centres on the behaviours,
commitments, concerns, ethics, functions,
knowledge, responsibilities, and skills of the
pharmacist in providing drug therapy to achieve
definite therapeutic outcomes and improve patients’
health and quality of life. (WHO Consultative Group on
the Role of the Pharmacist in the Health Care System
(3rd: 1997: Vancouver, Canada) & World Health
Organisation Division of Drug Management and
Policies, 1997) Pharmacists accepted  the
responsibility of PC (Allemann et al., 2014) as the
benefits of PC on patient care and clinical outcomes
have been proven through research and
implementation of projects (Berenguer et al., 2004).
The impact of the PCservice on clinical economics and
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humanistic viability is also of great significance
(Dalton & Byrne, 2017). Nevertheless, several studies
have pointed out barriers to integrating PC into
pharmacy practice (Katoue et al., 2014; Ahmed et al.,
2017; Awaisu et al., 2018).

The perceptions of pharmacy students towards
delivering PC have been a focal point of studies,
reflected by a spectrum of readiness and attitudes
across different educational settings and geographical
locations (Martin & Chisholm, 1999, Al-Arifi, 2009,
Udeogaranya et al., 2009, El Hajj et al., 2014, Katoue
etal, 2014, Tsega et al., 2015, Martinez Sanchez & del
Sol, 2016, Ahmed et al.,, 2017, Swieczkowski et al.,
2017, Awaisu et al., 2018, Baral et al., 2019, Tawfiq et
al., 2021). While a significant portion of studies
showed students’ positive attitude towards PC, there
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is a notable challenge to the provision of PC, including
a lack of private counselling areas, inappropriate
pharmacy layout, lack of access to patient medical
records, inadequate training in PC, and insufficient
duration of internship (Bacha, 2016, Awaisu et al.,
2018).

By understanding students’  attitudes and
preparedness towards PC, pharmacy programmes can
ensure students are equipped with the necessary skills
and knowledge to deliver PC effectively, which
translates to a workforce equipped to optimise
patient care. This is particularly relevant in the context
of the United Arab Emirates (UAE), where the role of
pharmacists is evolving. A nationwide study in UAE
showed that final-year undergraduate pharmacy
students  have  positive  attitudes  towards
pharmaceutical care (Tawfig et al, 2021), but
students’ perception of their preparedness to deliver
PCis unknown.

Another study showed that students' competencies in
pharmaceutical care skills, such as communication,
psychological, technical, and administrative aspects,
grew as they progressed through the curriculum
(Scott DM, 2010). Understanding students’ attitudes
and preparedness is crucial for ensuring that future
pharmacists are adequately equipped to provide high-
quality patient care. It is also valuable to assess the
effectiveness of theoretical courses and field training
provided by institutions. The current study evaluated
pharmacy students’ PC knowledge and skills,
preparedness, attitude and perceived barriers
concerning curricula and training programmes at a
healthcare institution in the UAE - Fatima College of
Health Sciences (FCHS).

Methods
Study design and subjects

This was a cross-sectional descriptive study conducted
via a web-based survey. Data were collected between
August and October 2023. All undergraduate 4th and
5th year pharmacy students at (FCHS) (all-female
class) were included in the study. Of the total of 56
students, 22 students were from Year 4, and 34
students were from Year 5.

Survey instrument development

The questionnaire was developed from original survey
instruments including the Pharmaceutical Care
Attitude Survey (PCAS) and the Perceptions of
Preparedness to Provide Pharmaceutical Care (PREP)
survey, both developed and validated in the US
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(Chisholm & Martin, 1997; Martin & Chisholm, 1999;
Ried et al., 2002; Scott et al., 2010). The questionnaire
was piloted with five pharmacy students to assure its
readability and comprehension.

The final version of the questionnaire consisted of 64
guestions that were divided into four sections (A - D).
Section A of the questionnaire included eight items to
gather the socio-demographic characteristics of the
participants and their preferred future practice
settings. Section B consisted of 13 items adapted
from the Pharmaceutical Care Attitudes Survey (PCAS)
(Chisholm & Martin, 1997) to collect data on students’
agreement attitudes on the attitudes towards PC
using a 5-point Likert scale (1 = strongly disagree, 5 =
strongly agree). Notably, scoring for items six and 13
was reversed due to the negatively worded
statements. Section C consisted of a reduced version
(33 items) of the Perceptions of Preparedness to
Provide Pharmaceutical Care (PREP) survey (Ried et
al., 2002, Scott et al, 2010), to collect data on
participants’ perceptions on preparedness to provide
PC competencies using a 5-point Likert scale (1 = poor,
5 = excellent). In Section D, participants were asked to
list in order of importance, ten pre-determined
barriers to the provision of PC and to rate their
significance as barriers using a 5-point rating scale (1
= the least significant barrier, to 5 = the most
significant barrier).

Ethical approval

Ethics approvals for the study were obtained from the
Fatima College of Health Sciences Institutional Review
Board (Ref number: FCEC-3-21-22-PHA-1-SF).
Participation in the study is voluntary, and all of the
information included in it was completely
confidential. Student consent was obtained prior to
their participation in the study.

Data collection

The questionnaire was created using SurveyMonkey®,
a web-based survey software, and was then shared
with eligible pharmacy students on both campuses
simultaneously through university emails. Eligible
participants received an internet link to access the
online survey via their university email addresses.

A reminder was sent to the participants two weeks
after the initial survey distribution date. A second
reminder was sent two weeks after the first reminder.
The survey closed two months after the initial
distribution date. Participation in the study was
voluntary, and participants completed the
guestionnaire  online without providing any
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identifying information to ensure anonymity and
confidentiality of responses.

Data analysis

The survey responses were analysed using the IBM
SPSS Statistics programme, version 29.0, which is a
Statistical Package for Social Sciences software
developed by IBM Corporation in the United States.
Both descriptive and inferential analyses were
employed. Categorical variables, including students’
demographic details, were presented as frequencies
and percentages. All numerical data in Sections B and
D were presented in numbers (percentage). In Section
C, mean scores and standard deviations were
determined for each item. In addition, the groups
were compared using independent t-tests as
appropriate. A p-value of < 0.05 was considered
statistically significant.

Results

A total of 41 students (73% response rate) responded
to the survey. Data distribution followed a normal
distribution (Shapiro-Wilk test, p > 0.05), allowing for
independent sample t-tests.

Sociodemographic profile of participants

Table | summarises the participant characteristics.
Most participants were 20-24 years old, with 18
(43.9%) aged 20-21 and 21 (51.3%) aged 22-24.
Emirati nationality was the most prevalent,
comprising 22.0% of participants. Most participants
(97.6%) were single, and the majority (70.7%) were in
Year 5 of their degree. As of the survey's
administration, 95.1% of the participants were not
working in the pharmaceutical industry in any
capacity.

Student’s attitudes towards PC

Table Il reports participants’ attitudes towards PC.
Most students agreed or strongly agreed that the PC
movement will improve patient health (78%), PC
practice is valuable (78%), PC would benefit
pharmacists (75.6%), and PC should be the primary
responsibility of pharmacists (73.8%).
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Table I: Sociodemographic characteristics of
participants

Characteristics N (%)
Age

20-21 18 (43.9)
22-24 21(51.3)
25-26 2 (4.8)
Nationality

Emirati 9 (22.0)
Jordanian 2(4.9)
Palestinian 1(2.4)
Syrian 6(14.6)
UAE 16 (39.0)
Yemeni 7(17.1)

What is your reason for studying for a pharmacy
degree?

Self-will 37(62.7)
Influence of family 14 (23.7)
No other choices suited me 1(1.7)
Influence of friends or seniors 4(6.8)
Forced by family 2(3.4)
Curiosity 1(1.7)

What is your marital status?

Married 1(2.4)
Single 40 (97.6)
Which year of your degree are you currently in?

Year 4 12 (29.3)
Year 5 29 (70.7)

Are you currently engaged in any pharmacy-related
job?

No 39(95.1)
Yes 2(4.9)

What kind of pharmaceutical job are you engaged
with?

Hospital pharmacy 1(2.4)
Safety and management 1(2.4)

What is the field of preference after the completion of
your pharmacy degree?

Clinical pharmacy 1(2.4)
Cosmeceutical 1(2.4)
Hospital pharmacy 33 (80.5)
Non-pharmaceutical industry 1(2.4)
Pharmaceutical marketing 4(9.8)
Research and development 1(2.4)
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Table Il: Student attitude towards pharmaceutical care

Frequency (%)
Item
Disagree Neutral Agree
1. All pharmacists should perform pharmaceutical care. 8(19.5) 4(9.8) 29 (70.7)
2. The primary responsibility of pharmacists in all healthcare settings should be to 9(22.0) 3(7.3) 29 (70.7)
prevent and solve medication-related problems.
3. Pharmacists' primary responsibility should be to practice pharmaceutical care. 6 (14.6) 5(12.2) 30(73.8)
4. Pharmacy student can perform pharmaceutical care during their experiential training 5(12.2) 7(17.1) 29 (70.7)
(placements).
5. 1think the practice of pharmaceutical care is valuable. 6 (14.6) 3(7.3) 32(78.0)
6. Providing pharmaceutical care takes too much time and effort. 22 (53.6) 9(22.0) 10(24.4)
7. 1 would like to perform pharmaceutical care as a pharmacist practitioner. 7(17.0) 6(14.6) 28 (68.2)
8. Providing pharmaceutical care is professionally rewarding. 8(19.5) 6(14.6) 27 (65.8)
9. | feel that pharmaceutical care is the right direction for the provision. 5(12.2) 10 (24.4) 26 (63.4)
10. | feel that the pharmaceutical care movement can benefit pharmacists. 6 (14.6) 4(9.8) 31(75.6)
11. | feel that the pharmaceutical care movement will improve patients' health. 6 (14.6) 3(7.3) 32(78.0)
12. | feel that practising pharmaceutical care would benefit my professional pharmacy 7 (17.0) 5(12.2) 29 (70.8)
career as a pharmacy
practitioner.
13. Providing pharmaceutical care is not worth the additional workload It places on the 11 (26.9) 10 (24.4) 20 (48.8)
pharmacist.
However, there were some areas where disagreement difference in mean attitude between Year 4 (M = 3.65,
was notable; 48.8% agreed or strongly agreed that SD =1.09) and Year 5 students (M =3.70, SD = 0.93);
providing PC is not worth the additional workload it t(39) =-.157, p = .876 (see Table IlI).

places on the pharmacist. There was no significant

Table Ill: Independent sample t-test comparing response variables between Year 4 and Year 5 group

Year 4 Year 5
Item T df p
M SD M SD
Student’s attitudes 3.65 1.09 3.70 0.93 -.157 39 .876
Perceived preparedness 3.45 0.94 3.50 0.81 -.161 39 .873
Technical aspects 3.46 0.88 3.50 0.80 -.136 39 .893
Psychological aspects 3.72 1.13 3.67 0.86 .148 39 .883
Communication aspects 3.87 0.83 4.13 0.45 -1.270 39 333
Administrative aspects 2.92 1.00 3.08 0.97 -.479 39 .635
Research aspects 3.13 0.96 3.71 0.89 -1.862 39 .070
Perception of preparedness to deliver PC various aspects, including technical, psychological,

communication,  administrative and  research.

Table IV illustrates participants' perception of
Responses are presented as mean.

preparedness to provide pharmaceutical care across
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Table IV: Perception of preparedness to provide pharmaceutical care (PREP)

Year 4 Year 5 Overall
Competency areas’ p-value
Mean (SD) Mean (SD) Mean (SD)

Technical aspects

1. Recommend appropriate drug therapy 3.23(0.97) 3.28 (0.84) 3.27(0.87) 0.932
2. Evaluate medications and/or laboratory tests 3.33(0.99) 3.38(0.94) 3.37(0.94) 0.889
3. Integrate knowledge for pharmacotherapy 3.42 (0.90) 3.45(0.87) 3.44(0.87) 0.917
4.  Determine the appropriate drug delivery system 3.25(0.87) 3.03(1.12) 3.10(1.04) 0.554
5.  Recommend medication doses and dosage schedules 3.58 (1.00) 3.41(0.95) 3.46 (0.95) 0.610
6. Identify/collect information to resolve a drug therapy problem 3.08 (0.67) 3.48 (0.99) 3.37(0.92) 0.144
7.  Evaluate laboratory test results for a specific patient 3.00 (0.85) 3.10(1.05) 3.07 (0.99) 0.764
8.  Calculate and evaluate pharmacokinetic properties 3.75(0.97) 3.76 (0.95) 3.76 (0.94) 0.979
9.  Evaluate information from patient’s history and assessment 3.08 (1.17) 3.34(0.81) 3.27(0.92) 0.416
10. Make reasonable conclusions when data is incomplete 4.00 (1.04) 3.90 (0.94) 3.93 (0.96) 0.758
11. Provide counseling to patients 3.92 (1.08) 4.00 (0.93) 3.98 (0.96) 0.804
12. Devise methods to seek optimal patient compliance 3.58 (1.31) 3.69 (0.97) 3.66 (1.06) 0.803
13. Monitor therapeutic plan for a patient 3.67(1.23) 3.62(1.01) 3.63 (1.07) 0.902
14. Document information on drug-related problems 3.58(1.17) 3.59(1.02) 3.59 (1.05) 0.994

Psychological aspects

15. Gather information to resolve a problem 3.67(1.37) 3.48 (0.99) 3.54(1.10) 0.679
16. Synthesise information and decide a course of action for a problem 3.42 (1.24) 3.45(0.95) 3.44 (1.03) 0.465
17. Make decisions integrating social, cultural and ethical issues 4.00(1.21) 3.76 (0.95) 3.83(1.02) 0.249
18. Impact of values in professional decisions 3.58(1.17) 3.66 (1.05) 3.63 (1.07) 0.424
19. Apply ethical theories to professional decisions 3.83(1.19) 3.62 (0.94) 3.68 (1.01) 0.273
20. Understand social and cultural impact on health environment 3.58(1.17) 3.66 (1.01) 3.63 (1.04) 0.422
21. Understand practice related to changing societal expectations 3.83(1.19) 3.83(0.93) 3.83(1.00) 0.493
22. Appropriate interpersonal behaviours during patient interactions 3.83(1.19) 3.83(0.93) 3.83(1.00) 0.493
23. Contribute opinions/insights to healthcare team 3.75(1.22) 3.79 (0.90) 3.78 (1.00) 0.457

Communication aspects

24. Communicate medical records information to health professionals 3.92 (1.08) 4.21 (0.56) 4.12 (0.75) 0.394
25. Communicate medical records information to patient 3.83(1.03) 4.03 (0.50) 3.98 (0.69) 0.529
26. Collect information to respond to a patient DI request 3.92 (1.00) 4.14 (0.58) 4.07 (0.72) 0.483
27. Respond to an information request from a patient 3.83(0.72) 4.14 (0.58) 4.05 (0.63) 0.162

Administrative aspects

28. Evaluate, select and purchase pharmaceuticals 2.83(1.12) 3.17 (1.00) 3.07 (1.03) 0.173
29. Develop and implement a pharmacy inventory control system 2.83(0.94) 2.97 (1.02) 2.93(0.99) 0.350
30. Manage fiscal and human resources 2.92 (1.24) 3.10(1.08) 3.05(1.11) 0.316
31. Develop and implement drug use evaluations and formulary 3.08 (1.08) 3.07 (1.16) 3.07 (1.13) 0.485

Research aspects
32. Describe the research process 3.17 (0.94) 3.66 (0.94) 3.51(0.95) 0.068
33. Provide a critical review of a publication 3.08 (1.08) 3.76 (0.91) 3.56 (1.00) 0.024

*Scale: 1 = poor preparation to 5 = excellent preparation

Comparing the five competency areas, participants followed by psychological aspects (mean ranging 3.44—
consistently rated themselves highest on the 3.82) and lowest on the administrative aspects (mean
communication aspects (mean ranging 3.98-4.12), ranging 2.93-3.07). Within the communication area,
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the highest-rated item was “Communicate medical
records information to health professionals”, followed
by ‘““Collect information to respond to a patient DI
request”. All administrative aspect items were rated
low, and the lowest-rated item was ‘““Develop and
implement a pharmacy inventory control system”.
There was no significant difference (p =0.873) in
perceived preparedness scores among all aspects
between Year 4 (M=3.45, SD=0.94) and Year 5
students (M = 3.50, SD = 0.81) (see above in Table IlI).

Pharmacy students PAO in embracing pharmaceutical care

Student’s perceived barriers to provide PC

Table V presents students' perceived barriers to
providing pharmaceutical care. Responses are reported
as counts and percentages.

The most notable barriers include lack of workplace for
counselling in the pharmacy (46.4%), poor image of
pharmacist’s role in society (46.4%), time constraints
(41.4%) and inadequate drug information resources in
the pharmacy (39.1%).

Table V: Student’s perceived barriers to the provision of pharmaceutical care

Frequency
Item
Disagree Neutral Agree

1. Inadequate drug information resources in the pharmacy 14 (34.1) 11 (26.8) 16 (39.1)
2. Lack of access to the patient's medical record in the pharmacy. 18 (43.9) 11 (26.8) 12 (29.3)
3. Lack of therapeutic knowledge. 21(51.2) 8(19.5) 12 (29.2)
4. Lack of understanding of pharmaceutical care. 22 (53.7) 9(22) 10 (24.4)
5. Inadequate training in pharmaceutical care. 14 (34.2) 14 (34.1) 13 (31.7)
6. Lack of workplace for counselling in the pharmacy. 14 (34.2) 8(19.5) 19 (46.4)
7. Inadequate technology in the pharmacy. 13 (31.8) 15 (36.6) 13 (31.7)
8. Lack of self-confidence. 24 (58.5) 9(22) 8(19.6)
9. Time constraints 14 (34.1) 10 (24.4) 17 (41.4)
10. Poor image of pharmacist's role in society. 14 (34.2) 8(19.5) 19 (46.4)

Discussion

In contrast to some pharmacy education institutions
offering PC as a standalone theory course (Tawfiq et al.,
2021), the surveyed cohorts of pharmacy students at
FCHS were initially introduced to PC-related topics in
Year 2 as a foundational aspect of pharmacy practice.
PC skills were then developed systematically from Year
3 to Year 5 through a patient-centred approach,
incorporating patient assessment, problem-solving,
and communication. This involved engagement in case-
based workshops, online simulations using
MyDispense, skills-based sessions and hospital
placements. This longitudinal exposure over three
years possibly explained the positive attitude among
4th and 5th-year pharmacy students towards providing
PC, with many recognising the impact of
pharmaceutical care on patients. This aligns with the
core principles of pharmaceutical care, which
emphasise preventing medication-related problems,
optimising drug therapy, and improving patient well-
being. This is no surprise, as similar positive attitudes
towards PC among pharmacy students have been
previously reported in UAE (Tawfiq et al., 2021), Qatar
(El Hajj et al., 2014), Saudi Arabia (Al-Arifi, 2009, Ahmed
et al,, 2017), Kuwait (Katoue et al., 2014, Awaisu et al.,
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2018), the United States (Martin & Chisholm, 1999),
Nigeria (Udeogaranya et al, 2009), Poland
(Swieczkowski et al., 2017), Nepal (Baral et al., 2019),
Ethiopia (Tsega et al., 2015) and Cuba (Martinez
Sanchez & del Sol, 2016). Lack of space for counselling,
time constraints to the provision of pharmaceutical
care and poor image of the pharmacist's role in society
remained as highly rated barriers to PC provision.
Nevertheless, our pharmacy students are enthusiastic
about pharmaceutical care and a professional
pharmacy career, suggesting that the current pharmacy
curricula effectively enhance pharmacy students'
positive attitudes toward PC.

Students' preparedness for PC remains challenging. Our
students are more prepared for communication
aspects. This is consistent with students’ high
preparedness for the technical aspects of providing
counselling to patients. Pharmacists need to possess a
wide range of technical skills that are essential for their
role in ensuring safe and effective medication use.
Interpreting laboratory findings and recommending
medication regimens are both crucial steps in the
therapeutic decision-making process. Among the
technical skills, students are not adequately prepared
to evaluate information from laboratory test results or
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recommend appropriate drug therapy or drug delivery
systems. This lack of preparedness could be attributed
to the limited clinical experience, which leaves students
feeling unprepared for real-world situations (Khalil et
al., 2020; Shawaqfeh et al, 2020). Additionally,
conventional teaching methods that prioritise
memorisation over clinical reasoning and decision-
making, combined with a lack of realism in simulation
or active learning approaches in case-based learning,
can further hinder students' ability to apply theoretical
knowledge to practical recommendations (Stewart et
al., 2011, Plewka et al., 2023).

The preparedness in administrative aspects is also
rated as low among our students. This is perhaps not
surprising as the apparent link between administrative
skills in pharmaceutical care is not obvious.
Pharmaceutical care training is often directed at skills
which directly benefit patient outcomes rather than
administrative aspects. Effective leaders and managers
in PC leverage administrative skills to ensure accurate
medication processes and optimal patient outcomes.
Hence, the underdevelopment of administrative skills
among pharmacists will present a barrier to further
advancing their patient care roles (Frederick et al.,
2021).

The above finding reflects the need for enhanced
training on therapeutic decision-making and pharmacy
administrative aspects for pharmacy students.
Potential solutions to address technical skills training
and students’ confidence in therapeutic decision-
making should not be limited to strategic approaches
such as clinical placements but active learning
methodologies such as scenario simulation, human
patient simulators, role-playing, modelling, story
sharing, skill review sessions, and self-reflection
(Lundberg 2008, Bond et al, 2012). Engaging students
in a variety of these activities allowed students to
practice skills safely while benefiting from feedback and
reflecting on their own performance. A leadership and
management module could be a valuable addition to
pharmacy administrative training, but students' lack of
appreciation could hinder its application (Boyd et al.,
2017). Greater emphasis on the interconnectivity
between administrative skills and patient outcomes, as
well as greater practice exposure in the course, maybe
better strategic approaches to enhance preparedness
in administrative aspects.

Students consistently rated themselves highest on the
communication aspects. The evolving role of
pharmacists demands exceptional communication
skills to empower patients to use medications
effectively and achieve the best possible health
outcomes, which are covered in detail in teaching in our
programme. In our programme, the communication
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skills courses started in Year 2 study. The intensive
training, including lectures, workshops, case studies
and role play on patient counselling and various aspects
of communication of medication-related information,
which was assessed through Objective-Structured
Communication Examination (OSCE), reflects through
findings to have prepared students for interactions
with patients.

The importance of integrating pharmaceutical care into
pharmacy education and practice is undeniable.
Countries such as the UAE, a developed country,
encounter distinct hurdles to maintaining robust PC
activities while adapting to post-COVID-19 initiatives.
(Kharaba et al., 2022a) Gaps such as lack of time,
patients’ ignorance of the pharmacist’s role and lack of
acceptable practice model (Kharaba et al., 2022b)
remained challenging. Pharmacy students in this region
may have fewer opportunities for practical experiences
to value and master PC practice. Pharmacy schools can
incorporate more active learning experiences to bridge
this gap, build students’ confidence and prepare
students to be future clinical care providers.
Simulations and patient interaction opportunities can
all help students develop the necessary skills and
confidence to thrive in this evolving role (Nusair et al.,
2021).

The present study had a few limitations. The findings on
perceptions on preparedness on competency areas
may not be a true reflection of actual competencies.
The all-female sample confined to single institution
restricts the generalizability of the findings to the
broader pharmacy student population. Nevertheless, it
is noteworthy to highlight that many pharmacy schools
around the world have a higher percentage of female
graduates.

Conclusion

As far as we know, pharmacy students in the UAE have
previously been investigated regarding their attitudes
and perceived barriers to providing PC. This is the first
publication examining pharmacy students’
preparedness to provide pharmaceutical care in the
UAE pharmacy education system. We recognise a need
to evaluate the actual competencies of pharmacy
students. While there may be a gap between students'
self-reported preparedness and actual skills, these
findings provide a valuable foundation for ongoing
evaluation. The findings allow exploration of key
competencies needed for clinical pharmacists and
identify areas for improvement in the curriculum.
Specifically, focusing on areas with lower scores, such
as administrative aspects, aids educators in



Wong et al.

strengthening PC provision in future pharmacy
professionals.
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Introduction

Persistent prejudice and discrimination associated with
mental iliness often result in judgmental attitudes that
barriers and reinforce
personal and societal disadvantages that often result in
unemployment, unstable or unsafe living conditions,
increased risk of
hospitalisation, and potentially even increased risk of
incarceration (Nakkeeran, 2018; Stangl et al., 2019;
Pescosolido et al., 2021; Shazana et al., 2022).

may impose interpersonal

reluctance to seek care,

According to the Substance Abuse and Mental Health
Services Administration (SAMHSA), a mental illness

Abstract

Background: Societal perspectives that involve negative ideation and stereotyping
behaviours from health care providers, even those still in training, toward individuals
diagnosed with serious mental illness can reduce the likelihood of successful outcomes.
Objective: To examine the impact of didactic, lecture-based educational interventions on
reducing the stigma of mental illness among pharmacy students. Methods: A survey
was distributed pre- and post-lecture to all third-year pharmacy students who attended
an “Ethics of Mental Health” lecture in 2021 and 2022. Data were collected and analysed
using T-tests. Statistical significance was determined with an alpha of 0.05.  Results:
Higher affirmative post-survey responses were observed in 2022 (average 15.46%) and
2021 (average 9.5%). Respondents approved all controversial ethical rights except voting
which was the only survey question with less positive responses-1.23% was allowed the
right to vote. Respondents supported the rights to refuse medications and COVID-19
vaccinations, to engage in sexual relationships, to be given erectile dysfunction
medications while hospitalised, and for gun ownership post-hospitalisation.
Conclusion: Simple didactic dialogue about controversial topics, like those leading to
potential discrimination, can be a productive avenue to ensure the development of non-
biased clinicians.

function is called a serious mental illness (SMI). Some
common examples of SMI include schizophrenia,
bipolar disorder and major depressive disorder
(SAMHSA, 2023).

Understanding the experiences of people with mental
health challenges can reduce stigma and the resulting
disparities. However, research, teaching, and
programming resources designed to address such
remain low in priority, small in scale, and often limited
to focusing only on individuals versus broader
community-wide efforts (Stangl, 2019; Shahwan,
2022). Very few studies, especially in the United States
(US), explore the changes in public perceptions of

that interferes with a person’s life and ability to
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mental illness over time or report any progress that has
been made.

Among the studies currently available, Pescosolido and
colleagues in 2021 evaluated over twenty years’ record
of biannual General Social Surveys (GSS), which are
usually conducted by the US National Stigma Studies
(US-NSSs) to provide nationwide data from non-
institutionalised adults in the continental US. The
survey data suggests that an increased acceptance of
the scientific basis of mental health disorders has
improved mental health literacy in the general
population. However, this improved literacy did not
correlate with trends of stigmatising behaviours and
attitudes, which continually included avoidance and
exclusion of individuals diagnosed with mental illness,
except for those diagnosed with depression. The study
reports that from 2006 to 2018, the first considerable,
statistically significant decrease in the stigmatisation of
major depression was observed. However, perceptions
of dangerousness associated with, and the urge for
social distancing away from those diagnosed with
schizophrenia increased by approximately 13%, which
is not statistically significant, yet, the increase was
considered substantial (Pescosolido et al., 2021).

Public opinion shifts were not statistically associated
with sociodemographic differences; however, age
appears to be a conservatising factor, with older and
more conservative individuals maintaining stigmatised
views (Pescosolido et al., 2021). While the reasons for
the changes observed by Pescosolido were not clearly
understood, the increased rate of depression observed
in the USA from 2005 to 2015 may have played a role in
the reduction of stigma (Weinberger, 2017). This could
be explained by the higher prevalence of depression
(8%) versus schizophrenia (1%) (Weinberger, 2017;
Goodwin et al., 2022; Johns Hopkins Medicine, 2023).

Also, due to increased prevalence, there is a higher
probability that individuals have either experienced or
know someone who has depression, which is a
protective factor against the stigmatisation of
depression, the same is not true for schizophrenia
(Crisp, 2005). In addition, depression often presents
with more internalising and predictable symptoms that
elicit more sympathy than fear, whereas the basis of
schizophrenia stigmatisation is largely fear-based
(Nikstat & Riemann, 2020; McGinty, 2023). The
stigmatisation of schizophrenia is further compounded
by media escalation of serious mental illness (SMI),
which unfairly associates these conditions with
dangerous dispositions and violence. Recently, media
outlets have increasingly characterised people with SMI
as being responsible for mass shootings, however, this
and other associated acts of violent crimes are largely
biased and untrue (McGinty, 2023).
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About 46% of Americans believe that people with SMI
are far more dangerous than the general population
(Swanson et al., 2015). However, data shows that
people with mental illnesses are more likely to be
victims rather than perpetrators of violent crimes
(Swanson et al., 2015). Interestingly, data shows that
only 4% of violence in the US can be attributed to
persons with mental health issues, and notably, suicide
inclusive (Skeem & Mulvey, 2001; Elbogen & Johnson,
2009; Swanson et al., 2015; McGinty, 2023). Other
contributing factors that may widen the gap of
stigmatisation between depression and schizophrenia
are likely consequential to the major shift of psychiatric
care for patients diagnosed with schizophrenia from
inpatient settings into the community where
psychiatric provider shortages lead to exacerbation of
illness deepening public perception of disability
associated with uncontrolled symptoms of that
diagnosis which can include public display of agitation,
paranoid ideation and responding to internal stimuli.

These obstacles and manifestations of structural
oppression for psychiatric patients result in sub-
optimally treated psychiatric disorders, of which,
between depression and schizophrenia, sub-optimally
treated schizophrenia has more severe negative
consequences which further contribute to cyclical
negative  perceptions and stigma rationale
(Weittenhiller, 2021; McGinty, 2023).

The prejudicial beliefs and associated stigmatising
behaviours toward serious mental illness (SMI) are not
limited to community members; they are also present
among healthcare professionals and students,
particularly when compared to more socially accepted
disorders like depression (Paananen et al., 2020; Sideli,
2021).

Surprisingly, mental health professionals engage in
stigmatising behaviours at higher rates than the
general population, and this can increase prognostic
pessimism, decrease confidence in medication efficacy,
and negatively affect willingness to prescribe
medications (Paananen et al., 2020; Sideli, 2021;
Shahwan, 2022). Ultimately, this contributes to patient
hesitancy to seek psychiatric care and further
exacerbates health disparities within the patient
population (Réssler, 2016; Javed et al., 2021).

Moreover, the stigma of SMI may continue to translate
into societal unwillingness to invest resources to
resolve mental health challenges and may exacerbate
existing mental health professional shortages, further
decreasing access to care (Stangl, 2019; Pescosolido et
al., 2021). Therefore, it is important to explore and
understand the underlying factors contributing to the
stigmatisation of SMI in developing healthcare
professionals (Douglass, 2019; Sideli, 2021).
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A study published by Harris and colleagues in 2018
sought to identify student perceptions and stigma
surrounding mental illness. The students included in
this study were members of the American Association
of Psychiatric Pharmacists (AAPP), formerly known as
the College of Psychiatric and Neurologic Pharmacists
(CPNP), a mental health-focused organisation for
pharmacists and pharmacy students that encourages
mental illness stigma reduction (Elbogen & Johnson,
2009; Cate & Jackson, 2022; Dopheide et al., 2022).
Although the student members of AAPP were likely
passionate about mental health, the survey conducted
by Harris and colleagues in 2018 showed that, although
they rarely stigmatise others diagnosed with mental
iliness, they had negative views about being personally
diagnosed. Although the applicability of the study by
Harris and colleagues in 2018 may be limited, as it
focused on students who voluntarily joined a mental
health-focused collegiate organisation and may
therefore be more empathetically inclined, Douglas
and colleagues’ work published by Douglass and
colleagues in 2019 addressed a broader student
demographic.

Douglas and Moy (2019) examined the impact of the
social media-focused intervention on reducing mental
illness stigmatisation among pharmacy students
enrolled in a comprehensive disease management
course; students had previously taken a behavioural,
educational intervention course in their first
professional year but had not completed the
psychiatric disorders lecture series. The participants
were engaged in a 90-minute learning module with
case scenarios and class discussions, and then changes
in stigma were measured using the Opening Minds
Stigma Scale for Health Care Providers (OMS-HC),
which is a tool validated to assess pre- and post-
educational interventions. The data derived from T-
tests revealed that of the 93 pre- and post-survey
scores, stigma was significantly reduced by 4.6% (p <
0.0001).

There are important implications for anti-
stigmatisation programs and policy changes since
public stigmatisation may change with time. However,
efforts must be consistent and persistent, with
sustainable results, accelerating progress and reversing
stagnation or regression. These efforts must also
address prejudicial beliefs and behaviours as early as
possible, perhaps even by integrating content into
educational curriculum for students, particularly
healthcare professional students.

This study examines the flexibility of pharmacy
students' perspectives on mental illness. It explores
whether the views reflect the stigmatised attitudes
toward individuals diagnosed with mental health
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disorders commonly observed in the general
population. The primary objective of this study is to
assess whether pharmacy students’ baseline attitudes
towards select ethical rights of individuals diagnosed
with mental illness, including those that might be
considered controversial and centred on stereotyped
differences leading to potential discrimination, would
change following a didactic lecture. It was hypothesised
that this simple educational intervention strategy that
facilitates reflection and dialogue about controversial
and stigmatised topics could be a practical and
productive avenue to ensure the development of non-
biased clinicians.

Methods

Data, previously collected and analysed retrospectively
was used in this study. The UB School of Pharmacy and
Pharmaceutical Sciences (SPPS) PharmD program is a
four-year program with about 120 students per class
(Thander, 2023). The study subjects were eligible to
participate if they attended a lecture on mental health-
focused ethics lecture within a comprehensive ethics
course required in the third professional year (P3) of
the UB PharmD curriculum. The study analysed
anonymous pre- and post-lecture surveys distributed
to two sequential P3 cohorts in 2021 (n=100) and 2022
(n=114). The 2021 surveys were administered as paper
surveys, and the 2022 surveys were administered
electronically through Qualtrics.

Both the 2021 and 2022 ethics of mental health
lectures were taught by pharmacy residents (though
different each year), a pharmacy residency program
director who also taught psychiatric
pharmacotherapeutics and a medical physician (MD)
who was also a licensed pharmacist; all lecturers were
employed by an inpatient psychiatric hospital in
Buffalo, New York. The topics presented in the lectures
were selected based on current consequential
controversies and were not intended to politicise the
discussion. Topics included, but were not limited to,
rights “to refuse medications and COVID vaccinations”,
“to engage in sexual relationships”, “to be given erectile
dysfunction medications while hospitalised”, and “for
gun ownership post-hospitalisation”. The presenters
offered no opinions about these topics during the
lectures or writing this paper. The didactic material
covered 17 key messages common to the 2021 and
2022 classes (Table I).
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Table I: Common topics for the ethics in mental
health lecture for 2021 and 2022 P3 cohort

S/N Topics
1 Protected classes in research
2 Patient protective services
3 Reporting abuse and neglect
4 Mandatory reporting
5 Treatment over objection (TOO)
6 Restraints and seclusion
7 Do not resuscitate (DNR) orders
8 Health Care Proxy
9 Guardianships
10 Relationships and boundaries
11 Sexual relationships
12 Use of medications to counteract drug-induced erectile
dysfunction
13 Mental health conditions include:
e Anxiety disorders
e Attention Deficit Hyperactivity Disorder (ADHD)
e Personality disorders
e Bipolar disorder
e Depression
e Dissociative disorders
e Eating disorders
e Posttraumatic stress disorder
e Obsessive-compulsive disorder
e Psychosis
e Schizoaffective disorder
e Schizophrenia
14 Mass violence, mental health, and increased stigma
with a slide depicting: How the media portrays mass
violence and mental health, and how that has led to
increased stigma.
e 60% of Americans believe that individuals with
schizophrenia are likely dangerous to others
e 68% of Americans believe that individuals with
alcohol dependence are dangerous to others
e 30% of Americans believe that individuals with major
depression are likely dangerous to others
e 20% of Americans believe that individuals with non-
clinical daily troubles are likely dangerous to others
e However, those with mental illness are more likely to
be the victims of violence than to inflict it
15 Perceptions of mental illness
e 46% of Americans believed that persons with serious
mental illness were “far more dangerous than the
general population”
® 60% of respondents said they viewed a person with
schizophrenia as likely/very likely to be dangerous
towards others
16 Violence and mental illness statistics
e In 2012, the National Rifle Association claimed gun
violence was due to untreated mental illness
e If people believe that mental illnesses lead to
violence, they are more likely to support policies and
laws that restrict their liberties
e 4% of violence is associated with serious mental
iliness alone, 12% is associated with any mental
illness, 7% in those without substance abuse
e Younger, male, lower socioeconomic status, and
alcohol or illicit drug use were statistically predictive
of violence in people with or without mental iliness
17 Mental Health and COVID-19

e COVID-19 has increased the risk of being diagnosed
with a mental health condition

e Vulnerable populations and vaccination mistrust
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The 2021 lecture included three unique slides regarding
gun violence, which were not presented in the 2022
lecture. The slides described important facts and
statistics about mental illnesses and violence in the US
and depicted media representations of sensationalised
gun violence. The 2021 pharmacy resident lecturer
discussed the inaccurate media portrayals of violence
inflicted by people with mental illness and the
consequential negative implications that prevent
health-seeking behaviours in this population. Following
this, a case scenario was presented to emphasise how
stigmatisation and judgment from healthcare
professionals could further contribute to this trend. The
2021 pre- and post-surveys consisted of the following
six questions:

Should a person with a mental health diagnosis be
allowed the right to refuse medication?

Should a person with a mental health diagnosis be
allowed to vote?

Should a person with a mental health diagnosis be
offered the opportunity to have erectile dysfunction
medications prescribed during hospitalisation?

Should a person with a mental health diagnosis be
allowed to have sexually active relationships during
hospitalisation?

Should a person with a mental health diagnosis be
allowed to decline a COVID vaccination?

Should a person with a mental health diagnosis be
allowed to own a gun, even if they have not been
associated with violence during their lifetime?

The 2022 lecture content differed with the following
items: the slides were modified to discuss general
violence in mental health instead of gun violence
specifically, and additional slides highlighting ethnic
and racial disparities in psychiatric disorders were
added. The 2022 pharmacy resident lecturer described
racial misconceptions, factors that contribute to
inequalities, and the importance of understanding
ethnic disparities in mental health. The 2022 survey
consisted of the following seven questions:

Should a person with a mental health diagnosis be
allowed to refuse medication?

Should a person with a mental health diagnosis be
allowed the right to vote?

Should a person with a mental health diagnosis be
offered the opportunity to have erectile dysfunction
medications prescribed during hospitalisation?

Should a person with a mental health diagnosis be
allowed to have sexually active relationships during
hospitalisation?

Should a person with a poor mental health diagnosis be
allowed to decline a COVID vaccination?
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Should a person with a mental health diagnosis be
allowed to own a gun?

Should a person with a mental health diagnosis be
allowed to have their ethnic background considered
when receiving a diagnosis?

Changes in opinion, as measured by the survey rubric
for pre- and post-lecture, were the data collected and
analysed to determine whether there was a reduction
of stigma and the magnitude of that change. The data
was analysed using percentage change of affirmative
votes in the post-lecture compared to pre-lecture
surveys, and statistical significance was determined
using T-tests with an alpha of 0.05. The comparative
analysis excluded the seventh question from the 2022
survey (i.e. should a person with a mental health
diagnosis be allowed to have their ethnic background
considered when receiving a diagnosis?), to compare
the six common questions.

Table ll: 2021 Pre- and post-class survey results

Impact of mental health lecture on students’ mental lliness perceptions

Results

The 2021 P3 cohort included 100 responders, and the
2022 cohort included 114. Observed results were
higher across all domains for both cohorts, except for
the right to vote (-1.23%) in the 2022 cohort (Table Il &
). Results were higher across all domains for both
cohorts, with 15% higher "yes" observed in the post-
survey (35% during pre-survey; 50% during post-
survey) for gun ownership, 14% higher for allowing
sexual relationships during hospitalisation (60%; 74%),
12% higher for declining a COVID vaccination (68%;
80%), 12% higher for offering ED medication during
hospitalisation (72%; 84%), 3% higher for allowing
patients to vote (87%; 90%), and finally 1% higher for
allowing the right to refuse medication (83%; 84%) in
the 2021 cohort.

Survey questions

Pre-survey (n=100)

Should a person with a mental health diagnosis...

2021

Post-survey (n=100) A pre- vs post-

survey “yes”

Yes No Yes No votes (n=100)

be allowed the right to refuse medication? 83 (83.00%) 17 (17.00%) 84 (84.00%) 16 (16.00%) 1.00%
be allowed to vote? 87 (87.00%) 13 (13.00%) 90(90.00%) 10 (10.00%) 3.00%
’;fe‘s";f:g?; Lhueri‘r"’;p;’;:;:gszir;i‘;e ED medications 72 (72.00%) 28 (28.00%) 84(84.00%) 16 (16.00%) 12.00%
ﬁzsa;'if;"’“i:tfgnﬁa"e sexually active relationships during o (5 500) 40 (40.00%) 74 (74.00%) 26 (26.00%) 14.00%

e allowed to decline a COVID vaccination? 68 (68.00% 32 (32.00% 80 (80.00% 20 (20.00% 12.00%
be allowed to decli ination? ( %) ( %) ( %) ( %) %
i I asasom) e Sosoom  sogmoos) oo
Table Ill: 2022 Pre- and post-class survey results
Survey questions 2022

Should a person with a mental health
diagnosis...

Pre-survey (n=114)

Post-survey (n=110)

A pre- vs post-survey “yes”
votes (n=114 pre-survey;

Yes No Yes No n=110 post-survey)

be allowed to refuse a medication? 93 (81.58%) 21 (18.42%) 101 (91.82%) 9 (8.18%) 10.24%
be allowed the right to vote? 104 (91.23%) 10 (8.77%) 99 (90.00%) 11 (10.00%) -1.23%
be offered the opportunity to have erectile
dysfunction medications prescribed during 71(62.28%) 43 (37.72%) 98 (89.09%) 12 (10.91%) 26.81%
hospitalisation?
be allowed to have sexually active

) ) . L 54 (47.37%) 60 (52.63%) 80 (72.73%) 30 (27.27%) 25.36%
relationships during hospitalisation?
be allowed to decline a COVID vaccination? 90 (78.95%) 24 (21.05%) 98 (89.09%) 12 (10.91%) 10.14%
be allowed to own a gun? 14 (12.28%) 100 (87.72%) 42 (38.18%) 68 (61.82%) 25.90%
Has their ethnic background been 60 (52.63%) 54 (47.37%)  70(63.64%) 40 (36.36%) 11.00%

considered when receiving a diagnosis?

Pharmacy Education 25(1) 10 - 19
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For the 2022 results we observed 26.81% higher "yes"
responses for offering erectile dysfunction medications
during hospitalisation post-survey compared to the
pre-survey (98 versus 71% respectively), 25% higher
"yes" allowing gun ownership post-survey compared to
pre-survey (42 versus 14%), 25.36% higher "yes" for
allowed to have sexually active relationships during
hospitalisation (80 versus 54%), 10.24% higher "yes"
allowed to refuse medication (101 versus 93%) and
10.14% higher "yes" allowed to decline a COVID
vaccination (98 versus 90%). The only slight loss of yes
and gain of no at -1.23% was being allowed the right to
vote (pre-survey 104 "yes" versus 10 "no" and post-

Impact of mental health lecture on students’ mental lliness perceptions

survey 99 "yes" versus 11 "no"). The four post-survey
responses that were not submitted had the potential to
increase this margin but not sufficiently to achieve the
same maghnitude of positive affirmation as observed in
the other domains. The overall average increase for
affirmative responses post-survey was observed in
2022 (15.46%) compared to 9.5% observed in 2021.

Except for the question centred on voting and “whether
people with mental illness diagnoses should be able to
decline a COVID vaccination”, all other questions in the
2022 P3 cohort had a higher magnitude of change
compared to the 2021 P3 cohort (Table V).

Table IV: Differences (change in per cent) between 2022 and 2021 affirmative post-survey votes

Survey questions % A pre- vs post-survey “yes” votes %A
z::::::dat[;?rson with a mental health diagnosis be 2022 2021 2022 vs 2021
refuse a medication? 1 10.24 9.24
vote? 3 -1.23 -4.23
erect'ile fﬂysfunction medications prescribed during 26.81 (was 12) 12 (was 26.81) 14.81
hospitalisation?

sexually active relationships during hospitalisation? 14 25.36 11.36
decline a COVID vaccination? 12 10.14 -1.86
own a gun? 15 25.90 10.90

Both cohorts demonstrated affirmative votes for the
“right to own a gun”: the 2022 cohort had 15% votes
while the 2021 cohort had 25.90% votes. Both cohorts
also reported high percentage support for the right to
have sexual relationships (2021: 14%, 2022: 25.36%)
and the right to erectile dysfunction medications (2021:
12.00%, 2022: 25.36%). The ethical rights with the
largest level of positive change between the two P3
cohorts were the rights to be prescribed erectile
dysfunction medications during hospitalisation
(14.81%), have sexually active relationships during
hospitalisation (11.36%), and own a gun (10.90%). The
per cent change observed in pre-lecture and post-
lecture survey supportive answers were statistically
significant in the 2022 and the 2021 cohorts (p = 0.009;
p=0.01, respectively). However, there was no
significant difference when the two classes were
compared against each other (p = 0.09).

Discussion

The main findings of our study revealed that, following
implementing a didactic shift to promote focused
reflection and dialogue about controversial topics

Pharmacy Education 25(1) 10 - 19

related to stereotypes and discrimination linked to
mental illness, students responded favourably to
supporting all controversial ethical rights, except the
“right to vote”. Respondents showed high support for
the rights to refuse medications and COVID
vaccinations, to engage in sexual relationships, to be
given erectile dysfunction medications while
hospitalised, and for gun ownership post-
hospitalisation.

It is inferred that the mental health ethics lecture
positively impacted the perspectives that P3 students
held towards the ethical rights of people experiencing
mental health conditions. Both 2022 and 2021 P3
cohorts had higher votes in the post-lecture survey
questions, except for the question of whether a person
with a mental health diagnosis should have the right to
vote, which was 1.23% short of the supportive votes in
the 2022 cohort. Notably, the only discussion about
voting during the 2021 and 2022 lectures was a brief
mention that hospitalised psychiatric inpatients were
allowed to vote in elections. However, no slides
directly discussed voting or elections. Additionally, the
inclusion of the word “right” in 2022 may have
influenced the variation in the responses recorded by
the two cohorts.
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In 2022: Should a person with a mental health diagnosis
be “allowed the right to vote”?

In 2021: Should a person with a mental health diagnosis
be “allowed to vote”?

Additionally, the wording of the question relating to
gun ownership also differed each year:

In 2022: Should a person with a mental health diagnosis
be allowed to own a gun?

In 2021: Should a person with a mental health diagnosis
be allowed to own a gun, even if they have not been
associated with violence during their lifetime?

Despite the regarding the right to vote in the 2022
cohort, the overall difference of affirmative post-survey
votes was significant in both 2022 and 2021 cohorts
individually  (p=0.009, p=0.01, respectively),
suggesting that the lectures positively influenced the
students to favour the ethical rights. Since the
percentage change of affirmative votes between the
two cohorts did not reach statistical significance (p=
0.09), this indicates that despite the difference in
resident instructors and slight variation in lecture
materials between the two years, there was no
significant difference in the influence of the lectures
i.e., the didactic lectures effectively reduced the
acceptance of prejudicial restrictions and stigmatising
attitudes towards individuals with mental health
conditions among both cohorts of P3 students.

By emphasising the frequency with which mental
health conditions occur, students may have newly
considered that there was a greater likelihood that
family, friends, and classmates may have a mental
illness diagnosis than previously thought. Further
noted, although the percentage of increased
favourability of gun ownership may have stemmed in
part from the higher baseline approval rating in the pre-
class survey for the 2021 cohort (35% compared to
12.28% in 2022), many factors could have contributed
to these differences, including current gun violence
incidents, personal experiences, or trauma that may
have negatively triggered the respondents. A possible
reason for the greater change in 2021 vs 2022
concerning the right to decline a COVID vaccination
may have been influenced by the higher distressing
level of the COVID-19 pandemic in 2021 than in 2022.

The student subjects in this study were unique from
those described by Harris and colleagues (2018) in that
the class demographic was not solely comprised of
mental health advocates but a variety of students,
favourably contributing to the generalisability of the
outcome. Unlike the participants in the study by
Douglass & Moy (2019), the students in this current
study previously completed a psychiatric disorder
pharmacotherapeutic lecture series. It was theorised

Pharmacy Education 25(1) 10 - 19

Impact of mental health lecture on students’ mental lliness perceptions

that the lecture series established some insights into
the intricacies of serious mental health conditions at
the didactic textbook level; however, the lecture-
discussion sessions transformed the students’ baseline
discriminatory and dissociative views of mental illness
into community-based realities of coexistence in part
by considering the pervasiveness, heterogeneity, and
complexities of mental illness and associated
disparities.

This study demonstrates that personal opinions and
unconscious biases can prevent individuals diagnosed
with mental illness from accessing certain personal
freedoms. The negative outcomes resulting from the
stigma are undeniably harmful when they arise in
interpersonal relationships, but they may be even more
damaging when they occur within patient-healthcare
provider relationships. Consequently, many people
experiencing mental conditions avoid seeking diagnosis
due to fear of stigma, do not receive care for their
symptoms, and struggle to address the realities of their
illnesses.

According to a worldwide survey conducted by the
INDIGO study, while seeking care, 38% of patients with
schizophrenia felt disrespected by mental health staff
and 17% experienced discrimination (Sideli, 2021). In
the US, 25% of individuals who do not seek mental
health treatment cite concerns about others finding out
about their condition and report feeling ashamed to
discuss their symptoms (MHFA, 2022). If adequately
treated with early interventions, people with mental
illnesses can and do recover and function well in the
community. Therefore, it is important to address
stigmatised views of mental illness among healthcare
students at the early stage of their education since
provider-based stigmatisation is a preventable yet
concerning public health emergency (Jauch, 2023).

Research has demonstrated that people experiencing
mental health conditions desire more support from
healthcare practitioners, and specifically, support from
pharmacists in medication decision-making; however,
many pharmacy students have expressed feeling
unprepared to communicate with  patients
experiencing mental health conditions (Douglass and
Moy, 2019). To prevent provider-based stigmatisation,
more insight into the underlying reasons, magnitude
and dimensions of exhibited stigmatising behaviours is
requisite (Javed et al, 2021; Jauch, 2023).

Further, research should aim to understand how this
stigma impedes ethical rights among the vulnerable
population, especially concerning rights within
healthcare. Instilling anti-stigma initiatives within
healthcare provider education curriculums may help to
interrupt the negative cycle of consequences and
outcomes that stem from these beliefs and behaviours.
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Educational interventions should aim for long-term
sustainability to support the recovery of individuals
experiencing serious mental illness (Sreeram, 2023).

Educators must be aware of their ethical obligations,
self-biases, stigmatising attitudes, and moral
oversights. Additionally, all academicians must be

Impact of mental health lecture on students’ mental lliness perceptions

equally sensitive to the fact that their communication
skills may either erode stigma or exacerbate it. Since
language can influence how people think and act, it is
suggested that educators utilise “person-first
language”, which focuses on the person rather than the
condition they are diagnosed with (Table V).

Table V: Examples using person-first & non-stigmatising language

Instead of this Use this instead

Mental illness
Mentally ill/Crazy/Insane/Disturbed

Depressed/Schizophrenic
Manic-depressive
Alcohol abuse

Substance abuse Substance use

Addict/Junkie/Druggie

Alcohol use challenge or crisis

Mental health challenge or crisis

A person living with a mental health challenge (or use the diagnosis if a person prefers that
language, e.g., a person diagnosed with schizophrenia)

A person living with depression or schizophrenia

A person living with bipolar disorder

A person with a substance-use challenge or disorder

Alcoholic A person with an alcohol use challenge or disorder

Ex-addict/Clean
Committed suicide

Failed suicide Attempted suicide

A person in recovery

Died by suicide or lost to suicide

This communication technique validates individuals
with lived experience. It is imperative for professors,
preceptors, mentors, and anyone working in healthcare
to manage unconscious bias and eliminate stigma by
role-modelling  stigma-free communication and
behaviours. Since pharmacists are among the most
accessible healthcare professionals to the public, they
are well-positioned to offer first-line assistance even
without special training in psychiatric medication
management. As such, they need to be cognizant of
their word choices, biases, and actions, especially
relating to delivering patient care, since this can
influence the effectiveness and acceptance of care
(Crocker, 2019; MHFA, 2022).

Limitations

Since students could elect not to participate in the
study at any time, four non-responders were in the
2022 post-class survey (n=114 pre-survey, n=110 post-
survey). As such, there is a possibility that the missing
data could affect the generalizability of the results,
however, this small difference in sample size likely did
not lead to a meaningful adverse impact on the study's
conclusion.

Investigation of whether students who chose to take
the Swedish test obtained different assessment scores
for oral communication, compared to those who did
not take the test. There were no statistically significant

Pharmacy Education 25(1) 10 - 19

differences between test-takers and non-test-takers
(adjusted p = 0.10, Mann-Whitney U).

Acknowledgement

The authors appreciate the University at Buffalo School
of Pharmacy and Pharmaceutical Sciences Institutional
Review Board for approving this study.

Conflict of Interests

The authors have declared no conflicts of interest.

Source of Funding

The authors have no funding to disclose.

References:

Cates, M. E., & Jackson, C. W. (2022). Ambitious AAPP vision
necessitates bold actions. The Mental Health Clinician,
12(2), 86-88. https://doi.org/10.9740/mhc.2022.04.086

17


https://doi.org/10.9740/mhc.2022.04.086

White et al.

Crisp, A., Gelder, M., Goddard, E., & Meltzer, H. (2005).
Stigmatisation of people with mental ilinesses: A follow-up
study within the Changing Minds campaign of the Royal
College of Psychiatrists. World Psychiatry: Official Journal of
The World Psychiatric Association (WPA), 4(2), 106-113.

Crocker, A. F., & Smith, S. N. (2019). Person-first language:
Are we practising what we preach? Journal of
multidisciplinary healthcare, 12, 125-129.
https://doi.org/10.2147/JMDH.S140067

Dopheide, J. A., Werremeyer, A., Haight, R. J., Gutierrez, C.
A., & Williams, A. M. (2022). Positioning psychiatric
pharmacists to improve mental health care. The mental
Health Clinician, 12(2), 77-85.
https://doi.org/10.9740/mhc.2022.04.077

Douglass, M., & Moy, B. (2019). Evaluation of the impact of
a social media-focused intervention on reducing mental
health stigma among pharmacy students. The Mental Health
Clinician, 9(3), 110-115.
https://doi.org/10.9740/mhc.2019.05.110

Elbogen, E. B., & Johnson, S. C. (2009). The intricate link
between violence and mental disorder: Results from the
National Epidemiologic Survey on Alcohol and Related
Conditions. Archives Of General Psychiatry, 66(2), 152-161.
https://doi.org/10.1001/archgenpsychiatry.2008.537

Goodwin, R. D., Dierker, L. C., Wu, M., Galea, S., Hoven, C.
W., & Weinberger, A. H. (2022). Trends in U.S. depression
prevalence from 2015 to 2020: The widening treatment gap.
American Journal of Preventive Medicine, 63(5), 726—733.
https://doi.org/10.1016/j.amepre.2022.05.014

Harris, S. C., Yates, D., Patel, M., & Patel, K. (2018). Student
engagement and perceptions of stigmatizing views in a
mental health-focused collegiate organisation. The Mental
Health Clinician, 7(5), 187-193.
https://doi.org/10.9740/mhc.2017.09.187

Jauch, M., Occhipinti, S., & O'Donovan, A. (2023). The
stigmatization of mental illness by mental health
professionals: Scoping review and bibliometric analysis. PloS
one, 18(1), e0280739.
https://doi.org/10.1371/journal.pone.0280739

Javed, A, Lee, C., Zakaria, H., Buenaventura, R. D.,
Cetkovich-Bakmas, M., Duailibi, K., Ng, B., Ramy, H., Saha,
G., Arifeen, S., Elorza, P. M., Ratnasingham, P., & Azeem, M.
W. (2021). Reducing the stigma of mental health disorders
with a focus on low- and middle-income countries. Asian
Journal of Psychiatry, 58, 102601.
https://doi.org/10.1016/j.ajp.2021.102601

Johns Hopkins Medicine. (2023). Mental health disorder
statistics.
https://www.hopkinsmedicine.org/health/wellness-and-
prevention/mental-health-disorder-statistics

McGinty B. (2023). The future of public mental health:
Challenges and opportunities. The Milbank Quarterly,
101(S1), 532-551. https://doi.org/10.1111/1468-
0009.12622

MHFA. (2022). Use person-first language to reduce stigma.
National Council for Mental Wellbeing. Mental Health First

Pharmacy Education 25(1) 10 - 19

Impact of mental health lecture on students’ mental lliness perceptions

Aid. https://www.mentalhealthfirstaid.org/2022/04/use-
person-first-language-to-reduce-stigma/

Nakkeeran, N., & Nakkeeran, B. (2018). Disability, mental
health, sexual orientation and gender identity:
understanding health inequity through experience and
difference. Health Research Policy and Systems, 16(1), 97.
https://doi.org/10.1186/s12961-018-0366-1

Nikstat, A., & Riemann, R. (2020). On the aetiology of
internalizing and externalising problem behaviour: A twin-
family study. PloS one, 15(3), e0230626.
https://doi.org/10.1371/journal.pone.0230626

Paananen, J., Lindholm, C., Stevanovic, M., & Weiste, E.
(2020). Tensions and paradoxes of stigma: Discussing stigma
in mental health rehabilitation. International Journal of
Environmental Research and Public Health, 17(16), 5943.
https://doi.org/10.3390/ijerph17165943

Pescosolido, B. A., Halpern-Manners, A., Luo, L., & Perry, B.
(2021). Trends in public stigma of mental illness in the US,
1996-2018. JAMA Network Open, 4(12), e2140202.
https://doi.org/10.1001/jamanetworkopen.2021.40202

Rossler W. (2016). The stigma of mental disorders: A
millennia-long history of social exclusion and prejudices.
EMBO Reports, 17(9), 1250-1253.
https://doi.org/10.15252/embr.201643041

SAMHSA. (2023). What are serious mental illnesses?
Substance Abuse and Mental Health Services Administration
https://www.samhsa.gov/serious-mental-illness

Shahwan, S., Goh, C. M. J,, Tan, G. T. H., Ong, W. J.,, Chong,
S. A., & Subramaniam, M. (2022). Strategies to Reduce
Mental lliness Stigma: Perspectives of People with Lived
Experience and Caregivers. International Journal of
Environmental Research and Public Health, 19(3), 1632.
https://doi.org/10.3390/ijerph19031632

Sideli, L., Sartorio, C., Ferraro, L., Mannino, G., Giunta, S.,
Giannone, F., Seminerio, F., Barone, M. V., Maniaci, G.,
Montana, S., Marchese, F., La Barbera, D., & La Cascia, C.
(2021). Views of schizophrenia among future healthcare
professionals: Differences in relation to diagnostic labelling,
causal explanations, and type of academic degree program.
Clinical Neuropsychiatry, 18(5), 260-269.
https://doi.org/10.36131/cnfioritieditore20210504

Skeem, J. L., & Mulvey, E. P. (2001). Psychopathy and
community violence among civil psychiatric patients: Results
from the MacArthur Violence Risk Assessment Study.
Journal of Consulting and Clinical Psychology, 69(3), 358—
374.

Sreeram, A., Cross, W. M., & Townsin, L. (2022). Anti-stigma
initiatives for mental health professionals-A systematic
literature review. Journal of Psychiatric and Mental Health
Nursing, 29(4), 512-528.
https://doi.org/10.1111/jpm.12840

Stangl, A. L., Earnshaw, V. A,, Logie, C. H., van Brakel, W., C
Simbayi, L., Barré, I., & Dovidio, J. F. (2019). The health
stigma and discrimination framework: A global, crosscutting
framework to inform research, intervention development,
and policy on health-related stigmas. BMC Medicine, 17(1),
31. https://doi.org/10.1186/s12916-019-1271-3

18


https://doi.org/10.2147/JMDH.S140067
https://doi.org/10.9740/mhc.2022.04.077
https://doi.org/10.9740/mhc.2019.05.110
https://doi.org/10.1001/archgenpsychiatry.2008.537
https://doi.org/10.1016/j.amepre.2022.05.014
https://doi.org/10.9740/mhc.2017.09.187
https://doi.org/10.1371/journal.pone.0280739
https://doi.org/10.1016/j.ajp.2021.102601
https://www.hopkinsmedicine.org/health/wellness-and-prevention/mental-health-disorder-statistics
https://www.hopkinsmedicine.org/health/wellness-and-prevention/mental-health-disorder-statistics
https://doi.org/10.1111/1468-0009.12622
https://doi.org/10.1111/1468-0009.12622
https://www.mentalhealthfirstaid.org/2022/04/use-person-first-language-to-reduce-stigma/
https://www.mentalhealthfirstaid.org/2022/04/use-person-first-language-to-reduce-stigma/
https://doi.org/10.1186/s12961-018-0366-1
https://doi.org/10.1371/journal.pone.0230626
https://doi.org/10.3390/ijerph17165943
https://doi.org/10.1001/jamanetworkopen.2021.40202
https://doi.org/10.15252/embr.201643041
https://www.samhsa.gov/serious-mental-illness
https://doi.org/10.3390/ijerph19031632
https://doi.org/10.36131/cnfioritieditore20210504
https://doi.org/10.1111/jpm.12840
https://doi.org/10.1186/s12916-019-1271-3

White et al.

Swanson, J., Mcginty, E., Fazel, S., & Mays, V. (2015). Mental
iliness and reduction of gun violence and suicide: bringing
epidemiologic research to policy. Annals of Epidemiology,
25(5), 366—376.
https://doi.org/10.1016/j.annepidem.2014.03.004

Thandar, M., Prescott, G. M., Maerten-Rivera, J., Prescott
Jr., W. A,, Fiebelkorn, K. D., & Fusco, N. M. (2023).
Evaluation of student-pharmacists’ experiences in COVID-19
vaccination clinics. Pharmacy Education, 23(1), 208-215.
https://doi.org/10.46542/pe.2023.231.208215

Pharmacy Education 25(1) 10 - 19

Impact of mental health lecture on students’ mental lliness perceptions

Weinberger, A. H., Gbedemah, M., Martinez, A. M., Nash,
D., Galea, S., & Goodwin, R. D. (2018). Trends in depression
prevalence in the USA from 2005 to 2015: widening
disparities in vulnerable groups. Psychological Medicine,
48(8), 1308-1315.
https://doi.org/10.1017/50033291717002781

Weittenbhiller, L. P., Mikhail, M. E., Mote, J., Campellone, T.
R., & Kring, A. M. (2021). What gets in the way of social
engagement in schizophrenia? World Journal of Psychiatry,
11(1), 13-26. https://doi.org/10.5498/wijp.v11.i1.13

19


https://doi.org/10.1016/j.annepidem.2014.03.004
https://doi.org/10.46542/pe.2023.231.208215
https://doi.org/10.1017/S0033291717002781
https://doi.org/10.5498/wjp.v11.i1.13

Pharmacy Education (2025) 25(1) 20 - 30
https://doi.org/10.46542/pe.2025.251.2030

fip

Shaping future pharmacists: Transformative effects
of clinical rotations on attitudes toward depression
and diabetes care

Chibueze Anosike! "', Vanessa Chinweike Okonkwo!“®, Ezinwanne Jane Ugochukwu! “*', Nkechinyerem
Azobenna Jonathan?"®, Christabel Ogechukwu Okoye!“®', Maureen Chiamaka Ukpaka!“*, Sonna Ausla
Nebonta®“®, Onyinyechi Gift Okpe!“*, Japhet Percy Udoh?

1Department of Clinical Pharmacy and Pharmacy Management, Faculty of Pharmaceutical Sciences, Pharmacoeconomic and
Mental Health Research Group, University of Nigeria, Nsukka, Enugu State, Nigeria

2Department of Pharmacy, University of Nigeria Medical Center, Enugu Campus, Enugu State, Nigeria

Keywords

Attitude

Clinical rotation
Depression
Diabetes
Pharmaceutical care
Pharmacy student

Correspondence

Chibueze Anosike

Department of Clinical Pharmacy and
Pharmacy Management

Faculty of Pharmaceutical Sciences
University of Nigeria

Nsukka

Nigeria
chibueze.anosike@unn.edu.ng
anosec2010gmail.com

Introduction

Abstract

Background: Clinical rotations play a vital role in preparing future pharmacists for the
responsibility of providing care for patients with chronic diseases. This study aimed to
evaluate the impact of clinical rotations on the attitudes of final-year pharmacy students
at a Nigerian University toward providing Pharmaceutical Care (PC) for patients with
depression and diabetes. Methods: This was a pre-post interventional study design
among randomly selected final-year pharmacy students of a Nigerian public University.
All participants took part in a nine-week clinical rotation. Two validated self-administered
questionnaires were used for data collection before and after the clinical rotation.
Descriptive statistics and paired sample t-tests were used for data analysis. Results: A
total of 301 pharmacy final-year students participated in this study. The findings showed
that clinical rotation improved students’ attitudes toward providing PC for patients with
depression (29.90 + 10.35 vs 32.00+8.10, p = 0.006) but had no significant effect on
diabetes care (32.47 + 9.58 vs 33.60 + 8.23, p = 0.120). However, pharmacy students had
more positive attitudes toward providing PC for people living with diabetes than those
with depression (30.95 +9.35 vs 33.03 £+ 8.94, p <0.001). Conclusion: Although clinical
rotation improved students’ attitudes toward providing care for people with depression,
the study findings underscore the need for the inclusion of more mental health training
to ensure that future pharmacists are equally prepared to care for patients with both
mental and physical ilinesses.

education has increasingly incorporated clinical
rotation programmes to expose students to real-world
scenarios, with the goal of fostering positive attitudes

Pharmaceutical care (PC) has become a cornerstone of
modern pharmacy practice, emphasising the role of
pharmacists in providing patient-centred care,
particularly for chronic conditions such as depression
and diabetes (Chua et al., 2012; Kamusheva et al., 2020;
Binakaj & Stojkov, 2016). Chronic diseases, including
depression and diabetes, require long-term medication
management and thus necessitate a deep
understanding of the psychosocial aspects of patient
care (Akyirem et al., 2022). As such, pharmacy
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toward patient care (Ujjan et al., 2022). However, the
effectiveness of these rotations in shaping the attitudes
of pharmacy students, particularly toward managing
complex chronic conditions like depression and
diabetes, remains a subject of ongoing research.
Clinical rotations are designed to bridge the gap
between theoretical knowledge and practical
application (Belachew et al., 2016). Yet, their impact on
students' attitudes toward providing comprehensive
care is not fully understood.
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The challenge of ensuring pharmacy students develop
a positive attitude toward providing care for patients
with depression and diabetes is huge (Robinson et al.,
2020; Crespo-Gonzalez et al., 2022). Depression and
diabetes are major contributors to the global disease
burden, requiring all-encompassing, empathetic, and
patient-focused care (Bommer et al., 2018; Liu et al.,
2020). Depression and diabetes might often coexist,
with each condition complicating the management of
the other. This complexity demands that future
pharmacists not only possess robust clinical knowledge
but also an empathetic and proactive approach to
patient care (McGuire et al., 2016). Additionally,
previous studies demonstrated that pharmacy students
seem more comfortable providing care for patients
with physical than mental illness (Daniswara et al.,
2022; Anaam, 2023). Hence, gaining insights into
pharmacy students’ attitudes to providing PC for
patients with depression and diabetes would help
identify biases that could potentially affect their future
professional performance and patient outcomes. With
such insight, any observed biases among students can
be addressed through targeted educational
interventions during clinical rotation.

Previous studies have demonstrated that contact-
based learning, curricular enhancements, experiential
learning opportunities, and simulation-based training
involving role-plays significantly improved pharmacy
students’ attitudes and readiness in providing PC for
patients with chronic diseases (Keating et al., 2019;
Bakos-Block et al., 2022; Bock et al., 2022; Plewka et al.,
2024). These strategies bridge the gap between
theoretical knowledge and real-world interactions with
the patient and thus enhance pharmacy students’
communication skills, clinical proficiency, and stigma-
free and compassionate attitudes toward providing
care for patients with mental illnesses and other
chronic diseases, including diabetes (Keating et al.,
2019; Bakos-Block et al., 2022; Bock et al., 2022; Plewka
et al., 2024). Additionally, participation in psychiatric
clinical rotation reportedly improved the attitudes of
pharmacy students toward providing PC for patients
with depression and schizophrenia (Cates & Woolley,
2017).

In Nigeria, the clinical rotation programme is a
compulsory component of the pharmacy curriculum
across all pharmacy schools (Auta et al., 2016). The
programme and all aspects of pharmacy education in
the country are regulated by the Pharmacy Council of
Nigeria (PCN). The programme usually involves hands-
on training of pharmacy undergraduate students in
various healthcare settings, including hospitals and
community pharmacies (Okoro et al., 2021). The
essence of the clinical rotation programme is to provide
pharmacy students with practical experience in patient
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care, medication management, and clinical decision-
making. The programme forms the bedrock of the
academic activities of final-year pharmacy students in
Nigeria (Okoro et al., 2021). During the clinical
rotations, students work under the stewardship of
licensed pharmacists and other healthcare
practitioners, participating in tasks such as reviewing
patient medication histories, reconciling prescribed
medication therapy, providing drug information,
counselling patients, and monitoring therapeutic
outcomes. The programme usually lasts several
months, with students rotating through different
departments to gain a well-rounded understanding of
pharmacy practice. Clinical rotation helps in bridging
the gap between theoretical knowledge and actual
pharmacy practice, thus preparing future pharmacists
for the task of managing a wide array of diseases,
including depression and diabetes. The integration of
mental health care into chronic disease management is
increasingly recognised as essential, yet it requires
pharmacists to adopt a holistic and patient-centred
approach. However, there is a dearth of knowledge
regarding the effect of clinical rotations on the
attitudes of future pharmacists toward providing care
for patients with chronic illnesses, especially
depression and diabetes. Understanding how the
clinical rotation programme shapes the students'
attitudes can enable educators to identify potential
areas for improvement in the curriculum, ensuring that
future pharmacists are well-prepared to meet the
complex needs of patients with depression and
diabetes. Therefore, this study aimed to evaluate the
impact of clinical rotations on the attitudes of final-year
pharmacy students at a Nigerian University toward
providing PC for patients with depression and diabetes.

Methods
Study design and population

This study was a pre-post interventional design targeted
at assessing the impact of the clinical rotation
programme on the attitudes of final-year pharmacy
students toward providing PC for people living with
depression and diabetes.

Study setting

The study was conducted at the Faculty of
Pharmaceutical Sciences, University of Nigeria, Nsukka,
Enugu State, Nigeria. The study centre is one of the
premier public universities in Nigeria. The Faculty of
Pharmaceutical Sciences is transitioning from a
Bachelor of Pharmacy (BPharm) to a Doctor of
Pharmacy (PharmD) degree programme but currently
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offers both BPharm and PharmD degrees. However, the
present final-year students are the last batch of
students enrolled in the university's BPharm degree
programme. In the BPharm, pharmacy students are
exposed to classroom lectures, practical laboratory
sessions, seminars, industrial and field trips, and clinical
postings in hospitals and community pharmacies.

Eligibility criteria

The inclusion criteria for participants in this study were:
(1) Both male and female sex, (2) Being a final-year
undergraduate pharmacy student, (3) Participation in
the clinical rotation programme for the 2022/2023
academic session, (4) Being willing to adhere to the
study protocols, and (5) Students who provided
informed consent to participate in the study.

Sample size determination

The sample size for the study was calculated using the
Raosoft online sample size calculator. The total
population of final-year undergraduate pharmacy
students was 409. Therefore, with an assumed 5%
margin of error, a 95% confidence interval, and a
response distribution of 50%, the calculated sample
size was 199. However, 20% of the calculated sample
size (n=40) was added to nullify possible non-
responses or dropouts in the study. Therefore, the
target sample size in this study was 239.

Sampling procedure

Using the official class list for final-year pharmacy
students, the study participants were selected based
on a simple random sampling technique using
computer-generated random numbers. This sampling
method ensured that every student had an equal
chance of participating in the study.

Study instruments

Two validated and reliable questionnaires were used
for data collection in this study. First, the students’
attitudes toward providing PC for patients living with
depression or diabetes mellitus were measured using a
16-item self-administered questionnaire adopted from
a previous study (Cates et al., 2005). Participants were
asked how confident, comfortable, interested, and
likely they were to offer various PC services to people
living with depression who are receiving psychotropic
medications as well as patients with diabetes on
antidiabetic medicines. The PC activities contained in
the questionnaire included: obtaining medication
history, screening for pharmacotherapy problems,
monitoring for efficacy and adverse effects, and
providing medication counselling. For example, the
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students were asked, “How confident are you in
obtaining a medication history?”, “How comfortable
are you with screening for pharmacotherapy
problems?”, “How likely are you to monitor for efficacy
and adverse effects?”, and “How interested are you in
providing medication counselling?”. The questionnaire
had Likert scale responses (Not at all=0, less= 1,
more = 2, much more = 3). The total aggregate score on
the instrument ranged from O to 48. The higher the
score, the more positive the students’ attitudes toward
providing PC services for patients with depression or
diabetes mellitus. The participants were categorised as
either having positive or negative attitudes based on
whether their aggregate score was below or above the
population mean score.

The second study instrument was a validated 12-item
qguestionnaire adopted from previously published
studies that were used to assess potential barriers the
students might encounter in providing PC services for
patients with depression or diabetes mellitus (Akour et
al., 2022; Liekens et al., 2012). The second
guestionnaire had three response scales, namely "yes,
no, and not sure". Additionally, students’
sociodemographic characteristics were obtained using
a sociodemographic form designed by the
investigators. The sociodemographic characteristics
obtained were gender, age, marital status, place of
residence, and participation in the student industrial
work experience scheme. Students’ general awareness
and self-rated knowledge of depression and diabetes
mellitus were also assessed with an attached form.

Validation of study instruments

The study instruments were subjected to face and
content validity, reliability tests, and pilot tests before
their use for data collection in this study. The content
of the questionnaires was initially screened by three
experts in pharmacy practice and pharmacy education.
The questionnaires were face-validated using 10
eligible pharmacy students. Feedback received during
the face validity helped in making any necessary
adjustments to ensure that the questionnaire items
were clear and easily understandable. The
guestionnaires were pilot-tested with a larger sample
(n=30). The reliability test for the attitudes to
providing PC and the potential barriers to PC
instruments yielded acceptable Cronbach’s alpha
values of 0.88 and 0.73, respectively.

Clinical rotation programme

The 9-week clinical rotation programme for final-year
pharmacy students was used as the intervention in this
study. The programme is designed to help students
acquire skills focused on patient education, counselling,
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drug information retrieval, drug monitoring,
medication review and reconciliation, and screening for
common chronic diseases, including depression,
hypertension, and diabetes. The students visited three
sites, namely: (1) a tertiary hospital (the University of
Nigeria Teaching Hospital, Ituku-Ozalla, Enugu), (2) a
secondary hospital (Bishop Shanahan Hospital,
Nsukka), and (3) Patient Demonstration and Simulation
Laboratory (PDSL) within the faculty building. The
students spent three weeks at each clinical rotation
site. The pharmacists in the hospital sites are trained
preceptors for the clinical rotation programme. The
students usually go on ward rounds with their assigned
preceptor each week. In the course of the rotation, the
students are exposed to both inpatient and outpatient
departments, including psychiatric wards,
psychological medicine, oncology units, intensive care
units, medical wards, outpatient medical departments,
pediatric units, and infectious disease units. In the
PDSL, the students were exposed to drug information
retrieval techniques, Journal club, and simulated cases
in community and hospital pharmacy practice settings.

Data collection procedure

The participants were initially briefed by the principal
investigator on the study objectives and protocols.
Printed self-administered questionnaires were used for
data collection. The data were collected in two phases.
In phase 1, the questionnaires were assigned study
identity numbers (SNOO1 to SN301) and distributed to
the participants before the commencement of the
clinical rotation programme. Each participant
completed the questionnaires independently and
returned them to the research team, which was on
hand to oversee the exercise. In phase 2 of the data
collection, the same set of questionnaires was given to
the participants shortly after completing the nine-week
clinical rotation programme. Each participant received
the same questionnaires coded with the same study
identity number issued in Phase 1. The completed
questionnaires were retrieved and stored in a secured
cabinet until data analysis was needed. The research
team provided clarification to the students where
necessary. The participants were incentivised with
candy and writing materials. The data collection lasted
from January 15, 2024, to March 21, 2024.

Data analysis

The data collected was coded and entered in Microsoft
Excel, from where it was exported to the IBM Statistical
Package for Social Sciences (SPSS) version 23 for data
analysis. Students' sociodemographic characteristics,
general awareness, and self-rated knowledge of
depression and diabetes mellitus were summarised
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using descriptive statistics (frequency and percentage).
The impact of the clinical rotation programme on
students' attitudes toward providing PC for patients
with depression or diabetes mellitus was examined
using a paired sample t-test. The level of significance
was set as p < 0.05.

Ethical considerations

Ethical approval for the study was obtained from the
Ethics Committee of the Department of Clinical
Pharmacy and Pharmacy Management on March 6,
2024, with reference number
CPPM/HREC/24/UG/0012. Written informed consent
was obtained from all study participants. The data
collected were handled with utmost confidentiality. No
personally identifiable information was collected from
any of the participants. The data collected were
encrypted and could only be accessed by the research
team. However, to encourage student participation in
the study, the investigators offered them candy and
writing materials as incentives. The incentives were
considered modest and unlikely to coerce students’
participation in the study.

Results
Sociodemographic characteristics

Table | showed the sociodemographic characteristics of
the study participants. A total of 301 pharmacy final-
year students participated in this study. More than half
of the participants were female (n =171, 56.8%) and
lived outside the university community (n =175,
58.1%). The vast majority of the students were single
(n =273, 90.7%). More than half of the students had
completed the mandatory student industrial work
experience scheme, either in the hospital or
community pharmacy setting (n =200, 66.4%). About
43.5% of the students were aware of a family member
or friend living with depression, while more than half
(n =172, 57.1%) knew a family member or friend living
with diabetes mellitus. More than half of the students
stated that they had a good knowledge of depression
(53.3%) and diabetes (56.8%), while about 17.3% and
27.2% rated their knowledge of depression and
diabetes, respectively, as excellent (Figure 1).
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Table I: Students’ socio-demographic characteristics
(n=301)

Variable Frequency Percent
Gender
Male 130 43.2
Female 171 56.8
Age (years)
21-25 225 74.8
26-30 76 25.2

Marital status
Single 273 90.7
Married 28 9.3
Place of residence
Hostel 126 41.9
Off-campus 175 58.1
Participated in SIWES
No 101 33.6
Yes 200 66.4
Know family member or friend living with depression
No 170 56.5
Yes 131 435

Know family member or friend living with diabetes
mellitus

No 129 42.9

Yes 172 57.1
SIWES: Student Industrial Work Experience Scheme

Effect of clinical rotation on depression and diabetes care

56.8
60 535

50

40

30 26.9 27.2

20 14.6

10
2313

0 |

Poor Fair Good Excellent

W Depression Diabetes

Figure 1: Pharmacy students’ self-rated knowledge of
depression and diabetes (%)

Impact of clinical rotation on students’ attitudes

Table Il showed the impact of the clinical rotation
programme on the attitudes of pharmacy students
toward providing PC for people living with depression
and diabetes. The findings demonstrated a significant
improvement in the attitudes of the students toward
providing PC for patients with depression after
completing the clinical rotation programme
(29.90 + 10.35v532.00 + 8.10, p = 0.006). There was no
difference in the attitudes of the students toward
providing PC for patients with diabetes before and after
the clinical rotation programme (32.47 £9.58 vs
33.60 + 8.23, p = 0.120). Additionally, the students had
more positive attitudes toward providing PC for people
living with diabetes than those with depression
(30.95 +9.35 vs 33.03 + 8.94, p < 0.001).

Table Il: Impact of clinical rotation programme on pharmacy students’ attitudes toward providing pharmaceutical

care for people with depression and diabetes

Medical condition Group Meant SD t-value p-value
Depression Pre-clinical rotation 29.90 + 10.35
-2.769 0.006*
Post-clinical rotation 32.00 + 8.10
Diabetes Pre-clinical rotation 32.47 £9.58
-1.557 0.120
Post-clinical rotation 33.60 + 8.23
Depression vs Diabetes Depression 30.95+9.35
-6.424 <0.001
Diabetes 33.03+8.94
*Significant at p < 0.05

Mean difference analysis of students’ attitudes
toward providing PC for patients with depression and
diabetes

Table Il showed the relationship between students’
sociodemographic characteristics and their attitudes
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toward providing PC for patients with depression and
diabetes before and after clinical rotation. The findings
showed that being single (30.42+10.05 s
25.20 £ 11.95, p =0.009), living off-campus
(28.12 £ 10.17 vs 32.01 £10.21, p = 0.001), and having
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participated in the SIWES programme (27.69 + 12.02 vs
30.82 £9.46, p =0.031) were significantly associated
with more positive attitudes to providing PC for
patients with depression during pre-clinical rotation
phase. On the other hand, being a male pharmacy
student (33.88 +9.67 vs 31.43+9.41, p=0.029) and
living off-campus (30.93+9.87 vs 34.28+8.92,

Effect of clinical rotation on depression and diabetes care

p =0.002) were significantly associated with more
positive attitudes toward providing PC for patients with
diabetes during the pre-clinical phase. However, there
were no differences in attitudes toward providing PC
for patients with depression and diabetes based on
students’ sociodemographic characteristics after
clinical rotation (p > 0.05).

Table Ill: Sub-group analysis of pharmacy students’ attitudes toward providing PC for patients with depression and

diabetes
Depression Diabetes
Variable Pre-clinical Post-clinical Pre-clinical Post-clinical
. p-value . p-value . p-value . p-value
rotation rotation rotation rotation
Gender
Male 30.80 + 10.64 32.33+8.36 33.88+9.67 34.15+8.54
0.196 0.541 0.029* 0.315
Female 29.24+10.11 31.75+7.91 31.43+9.41 33,18 +7.98
Marital status
Single 30.42 £ 10.05 31.70 £ 8.05 32.45+9.48 33.34+8.29
0.009* 0.058 0.920 0.091
Married 25.20+11.95 34.89+8.20 32.63 +10.69 36.11+7.20
Place of residence
Hostel 28.12 + 10.17 31.37+7.46 30.93+9.87 33.36+ 7.06
0.001* 0.255 0.002* 0.651
Off-campus 32.01+10.21 32.45+8.52 34.28 +8.92 33.77 £ 8.98
Participated in SIWES
No 27.69 £ 12.02 31.25+8.71 32.65 + 10.52 32.49+9.04
0.031* 0.253 0.833 0.098
Yes 30.82+9.46 32.38+7.77 32.39+9.19 3416+ 7.75
Know family member or friend living with depression
No 29.81+10.81 32.41+8.06 32.28+9.96 33.59+8.46
0.842 0.316 0.667 0.986
Yes 30.05+9.61 31.46+ 8.16 32.77 £ 8.97 33.61+7.96
Know family member or friend living with diabetes
No 29.23+11.39 31.67+7.20 31.83+10.42 32.56+7.84
0.349 0.547 0.344 0.057
Yes 30.27 £ 9.57 32.24+8.73 32.90 + 8.97 34.38+8.44

*Independent t-test was significant at p < 0.05; SIWES: Student Industrial Work Experience Scheme

Potential barriers to providing PC for people living
with depression and diabetes

Table IV revealed the potential barriers that pharmacy
students might face in the quest to provide PC for
patients with depression and diabetes. The most
frequently reported potential barriers to providing PC
for people living with depression were insufficient
staff (43.6%), fear or discomfort of dealing with such
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patients (43.1%), time constraints (42.6%), a lack of
private counselling area (41.8%), lack of patient
information (41.4%), and a lack of patient
understanding of PC (41.1%). On the other hand, the
most commonly reported potential challenges in
providing PC for people living with diabetes include
insufficient staff (39.3%), time constraints (38.6%), a
lack of patient understanding of PC (38.1%), and a lack
of private counselling area (37.4%).
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Table IV: Potential barriers toward providing pharmaceutical care for people living with depression and diabetes

mellitus
Agree, n (%)
SN Barriers
Depression Diabetes mellitus
1 Lack of knowledge 219(36.4) 153(25.5)
2 Lack of training in pharmaceutical care practice 221(36.8) 173(28.8)
3 Lack of patient understanding of pharmaceutical care 247(41.1) 229(38.1)
4 Insufficient staff 262(43.6) 236(39.3)
5 Lack of communication skills 194(32.3) 178(29.6)
6 Lack of drug information sources 221(36.8) 183(30.4)
7 Lack of documentation skills 219(36.4) 192(31.9)
8 Lack of private/counselling area 251(41.8) 226(37.6)
9 Fear or discomfort of dealing with patients 259(43.1) 168(28.0)
10 Lack of patient information e.g. treatment goals 249(41.4) 225(37.4)
11 Time constraint 256(42.6) 232(38.6)
12 Lack of initiative 208(34.6) 183(30.4)
and comfort in managing mental health conditions,
Discussion

The present study sought to investigate the impact of the
clinical rotation programme on the attitudes of final-year
undergraduate pharmacy students toward providing PC
for people living with depression and diabetes. The
findings of this study demonstrated that the clinical
rotation programme improved pharmacy students'
attitudes toward providing PC for people living with
depression but had no substantial effect on their
attitudes to providing care for patients with diabetes.
However, pharmacy students had more favourable
attitudes toward providing care for patients living with
diabetes than those with depression. That is, the
students were confident and comfortable obtaining
medication history, screening for pharmacotherapy
problems, and providing medication counselling for
patients with diabetes rather than depression. However,
the students' major concerns in providing PC for patients
with depression and diabetes were inadequate staff,
time constraints, a lack of patient understanding of PC,
and a lack of private counselling area in a pharmacy
setting.

The present study revealed that clinical rotation
programmes significantly improved the attitudes of
final-year pharmacy students toward providing PC for
individuals living with depression. This finding aligns with
the results of previous research indicating that
experiential education and clinical exposure play crucial
roles in enhancing pharmacy students' confidence and
willingness to engage in mental health -care
(Diefenderfer et al., 2020). For instance, a study found
that pharmacy students who participated in mental
health clinical rotations reported increased knowledge
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including depression (O’Reilly et al., 2011). This exposure
helps demystify mental health issues and reduces
stigma, fostering a more proactive approach to patient
care. Additionally, Zolezzi and colleagues (2023)
observed that clinical rotation in psychiatry reduced
pharmacy students’ stigma and misconception about
mental disorders, including depression, and significantly
improved students' readiness to offer mental health
services.

There were no observed differences in the attitudes of
pharmacy students toward providing PC for patients
with diabetes before and after clinical rotation. This
finding is consistent with existing literature that
highlights the complexity of attitudinal changes in
healthcare education. Previous research suggests that
while clinical rotations are crucial for skill development
and practical knowledge, they may not be sufficient in
altering deeply ingrained attitudes or beliefs (Cates &
Woolley, 2017; Macdonald et al., 2021; Roberts et al.,
2022; Yaas et al., 2023). The finding of the current study
underscores the need for a more comprehensive
approach that includes reflective practice, mentorship,
and patient interaction, which can help in shaping
positive attitudes toward chronic disease management.
Moreover, the lack of significant improvement in
attitudes may also reflect broader challenges in
pharmacy education. Literature suggests that
educational interventions alone are often inadequate in
changing attitudes unless they are part of a well-
integrated, holistic curriculum. Moreover, for attitudinal
change to occur, students need continuous exposure to
real-world patient interactions coupled with structured
reflection and feedback (Seselja et al.,, 2019). This
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approach helps bridge the gap between theoretical
knowledge and practical application, fostering a more
empathetic and proactive attitude toward patient care.
Therefore, the findings of the study suggest that while
clinical rotations are valuable, they must be
complemented by other educational strategies to
effectively improve students' attitudes toward providing
PC for patients with diabetes.

Pharmacy students exhibit more positive attitudes
toward providing PC for patients with diabetes than for
those with depression. In other words, pharmacy
students were more confident, comfortable, and likely to
obtain medication history, screen for pharmacotherapy
problems, and provide medication counselling for
patients with diabetes than depression. This finding
agrees with existing literature on healthcare
professionals' attitudes toward different chronic
conditions. Studies have shown that mental health
conditions, like depression, often carry a stigma that may
influence the willingness and confidence of healthcare
providers, including pharmacy students, to engage with
these patients (Anosike et al., 2019; Meng et al., 2022).
For example, research has highlighted that healthcare
professionals, including pharmacists, frequently feel less
prepared and less comfortable managing mental health
conditions due to the complex and subjective nature of
these illnesses compared to more tangible and widely
understood physical conditions such as cardiovascular
diseases (Morral & Morral, 2016; Giannetti et al., 2018).
This disparity in attitudes may also stem from the
differences in educational exposure and clinical
experiences pharmacy students receive, which often
emphasise the management of physical conditions more
than mental health issues (Blebil et al., 2022).
Furthermore, the chronic nature of diabetes and the
clear outcomes from PC (e.g. improved blood sugar
levels) may offer a more rewarding experience for
pharmacy students, thereby reinforcing their positive
attitudes (Inasu & Kumudavalli, 2020). The disparity in
attitudes highlights the need for enhanced education
and training in mental health to equip future
pharmacists with the skills and confidence necessary to
provide comprehensive care across both physical and
mental health conditions (Dean et al., 2020; Atienza-
Carbonell et al., 2022).

The current study identified several barriers to providing
effective PC for patients with both depression and
diabetes, including inadequate staff, time constraints,
lack of patient understanding of PC, and the absence of
private counselling areas in pharmacy settings. These
concerns are well-documented in the literature and
highlight systemic challenges that hinder the delivery of
comprehensive PC (Baral et al., 2019; Katoue et al., 2014;
Tawfiq et al., 2021; Hatem et al., 2023). About 78% of
pharmacy students in a National Survey in the United
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Arab Emirates agreed that a lack of private counselling
area could hinder their ability to provide PC for patients
(Tawfiq et al., 2021). The findings of the study highlight
significant barriers that have the potential to impede the
delivery of PC in pharmacy settings, particularly among
pharmacy students managing patients living with
depression and diabetes. These observed challenges
suggest the need for targeted interventions in pharmacy
practice. To enhance the quality of PC, there should be
an emphasis on increasing staff capacity, allocating
sufficient time for patient interaction, and improving
patient education on the importance of PC. Additionally,
the creation of private counselling spaces is crucial to
ensure confidentiality and foster more meaningful
patient-pharmacist interactions. Addressing these issues
will likely improve patient outcomes, particularly for
chronic conditions like diabetes and depression, where
effective PCis critical.

Limitations

This study had a few limitations that should be taken
into consideration while interpreting its findings. First,
the study was conducted in a single school of pharmacy
in Nigeria. Hence, the generalisation of its findings
beyond the study might be limited, especially in schools
with significantly different models of clinical rotation
programmes. Second, the clinical rotation programme
lasted for only nine weeks. The duration of the clinical
rotation programme appears rather too short; hence,
the students might not have been exposed to adequate
learning opportunities during the rounds. Third, the
study findings are subject to potential social desirability
and recall bias owing to the self-reported nature of the
data collection, even though the questionnaires were
anonymised to encourage honest responses.
Furthermore, since there was no control group, it
would be practically impossible to isolate the effect of
clinical rotation from other variables that could
potentially affect students’ attitudes toward providing
PC for patients with depression and diabetes. Lastly,
due to the pre-post design, the present study could not
determine whether the observed attitudes of
pharmacy students toward providing PC for patients
with depression and diabetes remain stable over time.
Hence, future longitudinal and randomised controlled
trials evaluating the effect of clinical rotation on
attitudes toward providing PC for patients with
depression and diabetes involving pharmacy students
from multiple universities or programmes are
recommended. Additionally, further studies
incorporating feedback from students through
qualitative approaches such as interviews and focus
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group discussions would enhance a clearer
understanding of the variables investigated.

Conclusion

The findings of this study suggest that clinical rotations
improved pharmacy students' attitudes toward caring
for people with depression but had no significant
influence on their attitudes to providing diabetes care.
However, the students had more positive attitudes
toward providing care for people with diabetes
compared to those living with depression. Although
clinical rotation improved students’ attitudes toward
providing care for people with depression, the study
findings underscore the need for the inclusion of more
mental health training during clinical rotations to
ensure that future pharmacists are equally prepared to
care for patients with both mental and physical
illnesses.  Furthermore, enhancing educational
programmes, addressing staffing and infrastructure
issues, and improving patient education are essential
steps to ensure that pharmacy graduates are well-
prepared to provide holistic care for individuals with
mental and physical health conditions.
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Introduction

Non-technical skills (NTS) are essential for personal
development, social participation, and career success
Various terminologies refer to non-
soft skills and
competencies (Lamri & Todd, 2023). These skills
encompass emotional intelligence, communication,
teamwork,
management, adaptability, and cultural awareness
(Lamri & Todd, 2023). They are often better predictors
of career success than hard skills and are important for
client service, which is a required and necessary
component of work environments. Communication,

(Gibb, 2014).

technical skills, including

creativity,  problem-solving,
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Abstract

Objective: To determine the influence of purposive non-technical skill training on
pharmacy students’ attitudes and self-confidence regarding their performances.
Methods: The research was conducted with fourth-year PharmD students eligible for
compulsory pharmacy professional practice. The non-technical skill training comprised a
three-hour session led by two psychologists and included two segments: learning from
seniors’ experiences and instructor-led training. An anonymous online pre and post-test
guestionnaire was administered both before and after the training. Results: A significant
increase in self-confidence in most non-technical skills was observed following the
purposive training. The training significantly increased the mean confidence ratings of
most non-technical skills among students in the pharmaceutical science programme,
while it also raised the mean confidence ratings of non-technical skills related to patient
care among students in the pharmaceutical care programme. Additionally, the training
significantly enhanced the mean confidence ratings of all non-technical skills, particularly
teamwork, among students who did not adhere to the study plan. Conversely, there was
an increase in the mean confidence ratings of non-technical skills related to interpersonal
skills among students who adhered to the study plan. Interestingly, training significantly
increased the mean confidence ratings of non-technical skills only in female students.
Conclusion: Adaptable and inclusive training approaches are important to meet the
diverse needs of pharmacy students and ensure their preparedness for professional
practice.

including effective listening and public speaking, is
essential for life and work (Frenzel et al., 2015; Lee &
Nguyen, 2023). In addition, emotional intelligence
involves managing emotions and responding positively
to feedback (Frenzel et al., 2015; Lee & Nguyen, 2023).
Critical thinking requires evaluating and synthesising
information for practical application (Frenzel et al.,
2015). Reports indicate that situational awareness,
decision-making, leadership, task management,
communication and teamwork are crucial for
pharmacists to improve patient safety (Ashour et al.,
2020).

The Doctor of Pharmacy (PharmD) degree programme
at the College of Pharmacy, Rangsit University, offers

social

stress
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two programmes: an undergraduate pharmaceutical
science programme and a pharmaceutical care
programme. The curriculum requires six calendar years
to complete the pharmacy professional degree
consisting of five full years of coursework, 400 hours of
compulsory pharmacy professional practice at the end
of the fourth academic year and 1,600 hours of
internship rotations throughout the sixth academic
year. These two programmes are designed to complete
the core competency of pharmacy professionals in four
academic years and the specific competency of each
programme in the fifth academic year. The curriculum
integrates scientific knowledge, clinical skills, and
professional development, ensuring that graduates
possess lifelong learning abilities, leadership, creative
thinking and adaptability to change.

Communication is one of the most important
competencies for pharmacists (McDonough & Bennett,
2006). Relationships with patients and other healthcare
professionals are keys to providing pharmaceutical care
services. During academic years, this skill has been built
over time through training in counselling, interviewing
and educating patients, as well as collaborative working
as pharmacist interventions. However, there are
various barriers to effective verbal communication.
Medical terms should be avoided as they create
ambiguity (Centre for Teaching Excellence, n.d.). In
addition, being concise, clear and confident in
communication is advised (Centre for Teaching
Excellence, n.d.). Furthermore, active listening is
fundamental to effective communication. Barriers to
active listening include the inability to concentrate
when people talk, criticising them, distractions from
strong emotional responses or external noise, and
experiencing physical illness (Centre for Teaching
Excellence, n.d.). Personality factors like being
introverted and shy cause silence and avoidance of
sharing ideas (Bukhari et al., 2023). Therefore, all these
barriers need to be taken into consideration while
communicating with patients. It is encouraged to
incorporate communication skills training in relevant
subjects or situations with an extra practice designed
specifically for students' needs.

Furthermore, adaptability means the ability to adjust to
changing circumstances with ease. Being flexible, open-
minded, creative, innovative and able to prioritise tasks
are all required (Handshake, n.d.). Interestingly, being
proactive, having the courage to try and fail, and
generating one’s own ideas and solutions are essential
for pharmacists (McLaughlin et al., 2017).

Prioritisation is a vital process involving time, energy,
and attention to tasks (Calonia et al., 2023). Effective
prioritisation becomes an essential skill for academic
achievement. Similarly, teamwork is the collaborative
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effort of a group to achieve a common goal or to
complete a task effectively and efficiently.

Perspective is the ability to perceive things as they
really are. Many factors can affect one’s perspective.
Generally, different perspectives always occur in
people’s lives, but they are necessary. Initially, they
improve communication and reduce
misinterpretations and distortions in communication
(Psychologs World, 2024). Next, they are necessary for
a realistic evaluation as well as for merits and validity
(Psychologs World, 2024). Finally, they expand one’s
view to create the opportunities for changing
perspectives (Psychologs World, 2024). The training
could challenge limited beliefs and open students to
alternative points of view.

Despite the development and integration of these skills
into the pharmacy curriculum, it remains crucial to
recognise their importance and practical application.
Before commencing compulsory pharmacy
professional practice, purposive non-technical skills
training is provided to ensure the achievement of these
competencies. Additionally, learning from real
situations is emphasised. However, it is unclear
whether this purposive training sufficiently influences
pharmacy students’ attitudes and confidence in their
performances. Therefore, this study was conducted
using an online questionnaire before and after the
training.

Methods

This observational study was conducted in August 2023
with approval from the Institution Ethics Review Board
(COA.No.RSUERB2024-014). The research involved
fourth-year PharmD students meeting the criteria for
compulsory pharmacy professional practice at the
College of Pharmacy, Rangsit University, Thailand. Of
the 162 fourth-year PharmD students, the sample size
was calculated using Taro Yamane's formula to achieve
a 95% confidence level, requiring a minimum of 116
participants for the study.

Students were verbally briefed on the study's purpose,
and the details were highlighted, including the
emphasis on voluntary participation without any
course credit. Subsequently, electronic informed
consent forms were used. The non-technical skills
training was conducted as a three-hour session led by
two psychologists and included two segments: learning
from seniors’ experiences and instructor-led training.
An anonymous online questionnaire was administered
both before and after the training to serve as pre-test
and post-test assessments.
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The questionnaire was reviewed by experts in the
learning field to evaluate its validity using the Index of
Item Objective Congruence (IOC). The values of 10C
from the experts’ evaluation ranged between 0.67 and
1.00, which were in accordance with the acceptable
criterion. Furthermore, the reliability was also tested in
a pilot study conducted among 30 pharmacy students
attending pharmacology classes in the academic year
2022. The Cronbach's alpha coefficient was 0.97, which
indicated that the instrument was reliable and suitable
for data collection. Descriptive statistics were used to
summarise the demographic characteristics of the
students. The confidence ratings for non-technical skills
in pharmacy professional practice between the PharmD
programmes, adherence to the study plan (academic
achievement according to the study plan outlined in the
curriculum) and genders were presented as means and
compared using an unpaired T-test or ANOVA as
appropriate. All those confidence ratings before and
after the training were compared using a paired T-test
or repeated ANOVA as appropriate.

The significance level was defined as a p-value of less
than 0.05. All statistical analyses were performed using
IBM SPSS Statistics Desktop 20.0 Windows (IBM Corp.,
N.Y., USA).

The questionnaire consisted of five parts as follows:
Part 1: Demographic data

Part 2: Self assessment of the confidence rating for non-
technical skills with 10 questions as in Appendix A and
5-point Likert scale answers range from “strongly
disagree” (1) to “strongly agree” (5).

For example:
1. Understanding changes during your internships?

2. Adapting to the environment and handling
challenging situations, even when internship
supervisors are particularly strict?

3. Being able to communicate clearly, concisely, and
accurately?

Part 3: Open ended questions of seven case studies

The Situation and Reaction Test (SRT) was adopted to
determine thoughtful and; conscious and intentional
actions towards the particular situations as outlined in
Appendix B.

For example:
Case study 1:

A preceptor at a hospital training site noticed that a
pharmacy student was not completing assigned tasks
properly, with many shortcomings. The preceptor
warned the students and asked them to correct the
work, but the revised work still had many deficiencies
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and lacked attention to detail. The preceptor explained
and clarified the issues, but the students seemed
dissatisfied since they had never encountered such
problems before and had never been criticised in this
manner. If you were this pharmacy student, how would
you resolve this problem?

Part 4: 5-point Likert scale for training satisfaction

Part 5: Suggestions

Results

A total of 156 students participated in this study. The
majority were female (74.36%) and adhered to the
study plan (73.72%). The proportion of students in the
pharmaceutical care programme was slightly higher
than those in the pharmaceutical science programme
(52.56% vs. 47.44%) (Table 1).

Table I: Student characteristics

Characteristics Number (%)
Gender

Female 116 (74.36)
Male 28(17.95)
LGBTW+ 10 (6.41)
Not specified 2(1.28)
PharmD programmes

Pharmaceutical care 82 (52.56)
Pharmaceutical science 74 (47.44)
Adhering to study plan

Yes 115 (73.72)
No 41 (26.28)

In general, all non-technical skills showed a significant
increase after training, except for teamwork. It is
noteworthy that the way the training is structured has
a greater influence on students' attitudes than the
length of the training itself. The experiences of senior
students may significantly capture their attention, as
they are likely to encounter similar situations.

Prior to training, there were no statistically significant
differences in the mean confidence ratings for non-
technical skills between students in the pharmaceutical
science programme and those in the pharmaceutical
care programme, with the exception of self-control
(4.32 vs. 4.01, p value = 0.020) and listening skills (4.50
vs. 4.21, p value = 0.020). Conversely, training did not
significantly affect the mean confidence ratings for all
non-technical skills. Among students in the
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pharmaceutical science programme, training led to a
significant increase in the mean confidence ratings for
non-technical skills, excluding task prioritising and
teamwork (Figure 1). In contrast, for students in the
pharmaceutical care programme, training significantly
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understanding change (3.99 vs. 4.31, p value = 0.014),
adaptation (3.69 vs. 4.10, p value 0.006),
communication (3.54 vs. 3.89, p value = 0.021), and
noticing and understanding (4.17 vs. 4.41, p value
0.031) (Figure 1).
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Figure 1: The confidence rating of non-technical skills before and after training regarding PharmD programmes

Regarding adherence to the study plan, the mean
confidence ratings for non-technical skills were
generally similar, except for communication (3.83 vs.
3.49, p = 0.043) and teamwork (4.63 vs. 4.40, p = 0.036)
before training. However, the mean confidence ratings
for all non-technical skills were significantly higher in
students not adhering to the study plan post-training.
For students not adhering to the study plan, training
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significantly increased the mean confidence ratings for
non-technical skills, with the exceptions of adaptation,
teamwork, and non-verbal communication.
Conversely, among students adhering to the study plan,
training significantly enhanced the mean confidence

ratings for understanding change, adaptation,
communication, self-control, and noticing and
understanding (Figure 2).
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Figure 2: The confidence rating of non-technical skills before and after training regarding adhering to the study plan

Before training, the mean confidence ratings for non-
technical skills were similar across genders, except for
self-awareness (p=0.013). The highest mean
confidence rating for this skill was observed in males
(4.54) and the lowest in LGBTQ+ (3.60) individuals, with
a significant difference (p = 0.006). However, training
did not significantly affect the mean confidence ratings
for non-technical skills across genders. Notably,
training significantly increased the mean confidence
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ratings in female and LGBTQ+ students. Among female
students, all mean confidence ratings for non-technical
skills significantly increased after training, except for
teamwork (4.48 vs. 4.53, p value =0.482) and non-
verbal communication (4.16 vs. 4.31 p value = 0.091). In
LGBTQ+ students, training significantly increased the
mean confidence ratings only for noticing and
understanding (3.60 vs. 4.40, p = 0.029) (Figure 3).
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Figure 3: The confidence rating of non-technical skills before and after training between genders
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Figure 3: The confidence rating of non-technical skills before and after training between genders

Overall, students reacted positively to the SRT. The
training did not influence students’ responses except
for situations 3 and 5. In situation 3, most students
tended to avoid the conflict arising from different
perspectives. However, there was a significant increase
in the proportion of students wanting to clarify the
reasons for differing perspectives after training

(13.20% vs. 27.80%, p value = 0.002). In situation 5, the
proportion of students seeking advice and continuing
to practice to improve their skills for client service
dramatically increased (26.50% vs. 98.00%, p value <
0.001) after training (Table IlI). The overall training
satisfaction was 4.37.

Table II: The reactions toward the open-ended questions of eight situations

Situations Reactions Before training (n,%) After training (n,%) P-value

1 Correct 148 (98.00) 144 (95.40) 0.198
None 3(2.00) 7 (4.60)

2 Discused 99 (66.00) 104 (68.90) 0.595
Quiet or ignored 51 (34.00) 47 (31.10)

3 Follow the preceptor’s perspective 131 (86.80) 109 (72.20) 0.002
Discussed 20 (13.20) 42 (27.80)

4 Correct 149 (98.70) 148 (98.00) 1.000
Discussed 2(1.30) 3(2.00)

5 Correct 111 (73.50) 3(2.00) <0.001
Seeking advice 40 (26.50) 148 (98.00)

6 Correct 149 (98.70) 149 (98.70) 1.000
None 2(1.30) 2(1.30)

7 Correct 149 (98.70) 149 (98.70) 1.000
Improving self confidence 2 (1.30) 2(1.30)

greatest increase in average confidence ratings after
Discussion

The results showed a significant increase in students’
confidence in most non-technical skills after purposive
training. Communication and adaptation showed the
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training, similar to the impact of co-curriculum courses
for developing soft skills in undergraduate Malaysian
students (Yusof et al., 2022). Pharmacy professional
practice is the first step out of campus life. Awareness of
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the current situation and readiness for change are the
first stages, which are the most difficult to overcome
before changing behaviours (Shaikh, 2020), underlying
the importance of soft skills training. It was in line with
the study of health sciences students, which showed that
communication and emotional intelligence benefited
professional training and improved their clinical
competence (Sancho-Cantus et al., 2023).

Training in the pharmaceutical science programme
emphasises laboratory skills. Training positively affects
self-confidence ratings for understanding change and
communication, similar to the skills required in the
pharmaceutical industry (Calvert et al., 2013). However,
post-training self-confidence ratings in task prioritisation
and teamwork did not significantly change among
students in the pharmaceutical science programme, as
they had practised these consistently throughout their
study programme (Middleton S et al., 2018).
Interestingly, the training significantly impacted non-
technical skills involving patient care, such as
communication or noticing and understanding, among
students in the pharmaceutical care programme. The
training could raise students' awareness of these skills as
they are crucial to achieving optimal health outcomes
(Kwame A & Petrucka PM, 2018). The significantly higher
post-training self-confidence rating in students who did
not adhere to the study plan showed the impact of
training. The grade point average (GPA) and academic
year can influence teamwork skills. GPA and the
academic year were positively related to teamwork skills
(De Prada et al., 2022), in contrast to the results obtained
from students not adhering to study plans. Interpersonal
skills, communication skills, interdependence and
commitment to team success were key factors for
teamwork (Yusof et al., 2021). The training could
highlight to students the importance of teamwork skills
in achieving academic success. Training significantly
increased self-confidence in listening skills and self-
awareness among students who did not adhere to study
plans, possibly because they might lack those necessary
skills. Subsequently, the training provided them with
new insights and techniques, leading to noticeable
improvements in their skills and confidence. Listening
skills are critical for academic success, as they enhance
comprehension and retention of information in class. A
better understanding, meaningful participation, and
accurate following of instructions are enabled by
effective listening (Feyten & Carine, 1991). Self-
awareness involves understanding one's strengths,
weaknesses, emotions, and motivations, leading to
better academic outcomes (Sutton, 2016). Moreover, it
can balance study habits, facilitate seeking help when
needed, and help set realistic academic goals (Sutton,
2016). Moreover, training significantly increased self-
confidence scores in task prioritisation among students
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not adhering to study plans, similar to lower time
management scores reported in students with less
academic achievement (Wilson et al., 2021). Goal setting
may be the key to task prioritisation. Breaking down
larger goals into smaller, manageable steps may be
suitable and easier for them to align with their goals
(Calonia et al., 2023). Furthermore, they concluded that
a study buddy is an important strategy to provide
concern, support and motivation to achieve high-quality
outputs (Calonia et al., 2023). Improvement in
adaptability was related to study progression (De Prada
et al., 2022) since adaptable students tended to have
lower negative behavioural engagement (Collie et al.,
2017). Supported the finding that students adhering to
study plans showed higher self-confidence scores in
adaptability after training. Male students were found to
be better in self-awareness because they act carefully to
ensure morals and ethics compared to females, which
supports the results (De Prada et al., 2022; Setiati, 2023).
The impact of training was found to be greater in female
students supported by previous studies showing that
female students actively participate in various activities
to enhance their soft skills (Setiati, 2023). They are highly
aware of the importance of these skills for their career
goals (Setiati, 2023).

The ability of students to face critical situations in
everyday work, as tested by the SRT, is an effective
approach to evaluate mentality and understanding, such
as social adaptability, sense of responsibility,
cooperation, reasoning ability and self-confidence
(Unacademy, n.d.; Testbook Edu Solutions, 2024). The
training significantly increased the proportion of
students exhibiting self-confidence, reasoning ability for
different perspectives, social adaptability, and a sense of
responsibility for the pharmacist’s role.

There are some limitations to this study. The three-hour
training might not be sufficient to produce long-lasting
changes in attitudes and self-confidence. Long-term
follow-up assessments are recommended to determine
if the effects persist over time. Moreover, the use of self-
reported questionnaires may introduce response bias.
Students might overestimate their self-confidence or
change their responses according to perceived
expectations.

Conclusion

Purposive non-technical skills training in pharmacy
education is crucial for developing effective pharmacy
practice. While the impact varies across demographics
and educational programmes, purposive training
interventions can significantly enhance specific non-
technical skills. The findings underscore the importance
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of adaptable and inclusive training approaches to meet
the diverse needs of pharmacy students and ensure
their preparedness for professional practice.
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Appendix A: Self assessment of the confidence rating for non-technical skills

Are you confident in:

1.  Understanding changes during your internships?

Using non-verbal communication effectively, including

W o I N|lo|Uupw N

N
°

Having a strong sense of self-awareness?

Being able to communicate clearly, concisely and accurately?

Adapting to the environment and handling challenging situations, even when internship supervisors are particularly strict?

Managing your time effectively and planning which influences your working performance?
Collaborating creatively with others including showing mutual respect, listening to opinions and being adaptable?
Observing, understanding, managing and expressing your emotions effectively?

Recognising and understanding the emotions of your peers and internship supervisors?

Being an attentive listener, employing techniques such as active listening, silence and emotional reflection
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Appendix B: Case studies for the situation and reaction test

Case studies

Case study 1

Case study 2

Case study 3

Case study 4

Case study 5

Case study 6

Case study 7

A preceptor at a hospital training site noticed that a pharmacy student was not completing assigned tasks properly, with
many shortcomings. The preceptor warned and asked them to correct the work, but the revised work still had many
deficiencies and lacked attention to detail. The preceptor explain and clarify the issues, but the student seemed dissatisfied
since they had never had such problems before and never been criticised in this manner. If you were this pharmacy student,
how would you resolve this problem?

A preceptor at a hospital training site unwilling to teach or accept pharmacy students from private universities because they
are "spoiled, lazy, not hardworking, but they pay to graduate." If you were this pharmacy student, how would you handle
this situation?

A pharmacy student wore sneakers to their pharmacy training site, believing they were comfortable and suitable for the job.
However, the preceptor at the training site considered the sneakers inappropriate and deducted points for behavior. If you
were this pharmacy student, how would you handle this situation?

A pharmacy student at a pharmacy training site is very dedicated, eager to learn, and responsible for assigned tasks.
However, the student does not engage in other tasks unrelated to the internship, such as carrying boxes of medication or
cleaning shelves. This has led the preceptor to feel that the student lacks a willingness to help. If you were this pharmacy
student, how would you address this issue?

A pharmacy student at a pharmacy training site is very dedicated, eager to learn, and responsible for assigned tasks.
However, the student tends to avoid interacting with customers, and dispensing medications. The preceptor has noticed
that the student speaks to patients in a curt and impolite manner. Then the preceptor doesn’t allow the student to interact
with customers. If you were this pharmacy student, how would you address this issue?

A pharmacy student at a pharmacy training site is quiet and does not interact much with the preceptor. The student rarely
asks questions or seeks additional knowledge leading the distance between the preceptor and the student. If you were this
pharmacy student, how would you address this issue?

A pharmacy student at a pharmacy training site is very dedicated, eager to learn, and responsible for assigned tasks.
However, the student is quiet and rarely shares opinions because they are afraid of being criticised for giving incorrect
answers. If you were this pharmacy student, how would you address this issue?
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Abstract

Background: Pharmaceutics is a pivotal subject in pharmacy education, and among the
learning outcomes of pharmaceutics laboratory courses is the ability to instil practical
skills in compounding, with a focus on quality control. Student feedback reveals that strict
passing criteria cause apprehension, ultimately acting as barriers to learning. Objective:
To foster meaningful learning, increase student confidence, and promote student agency
through problem-based learning in the pharmaceutics course at the University of Bergen.
Method: The three-part educational intervention included a pre-lab workshop, practical
laboratory work, and a post-lab workshop. Student groups were tasked to compound
different captopril oral mixtures, and their stabilities after storage were analysed. The
data were discussed with the students. A mixed-methods approach was adopted to
assess the educational intervention, incorporating a pre- and post-survey on meaningful
learning, observations, and focus group interviews.  Results: The results showed that
the learning activity was received positively and fostered a meaningful learning
experience. The focus groups reported increased confidence, positive effects from a
supportive group, reflection, and reduced apprehension. Conclusion: This study
represents a novel approach to student learning in a pharmaceutics laboratory course,
which resulted in an enhanced laboratory learning experience.

Introduction

Pharmaceutics is a pivotal subject in pharmacy
education globally. The teaching methods in the
subject vary from classroom lectures to practical
laboratory courses, as the field includes a wide range of
subject areas, covering the scientific and technological
aspects of the design and manufacture of dosage forms
(Aulton & Taylor, 2021). The US Food and Drug
Administration (FDA) defines “drug compounding” as
the process of combining, mixing, or altering
ingredients to create a medication tailored to an
individual patient's needs (US Food and Drug
Administration, 2022).

Pharmacy Education 25(1) 42 - 52
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The laboratory course on non-sterile manufacturing of
medications at the University of Bergen is a one-week
course covering various dosage forms, from oral to
topical and rectal formulations. Student feedback from
previous course evaluations revealed that the laboratory
course's time restraints and passing criteria were
experienced as stressful and a barrier to learning. This
implies that the rigorous focus on quality control and
concern for detail required in a compounding course
might overshadow the students’ motivation for learning.
In this pharmaceutics laboratory course, students are
provided with complete protocols and proceed to
manufacture the product according to instructions. This
method results in learning skills such as production
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techniques, following a set framework in a precise and
accurate manner, and mirrors the protocol-focused
working routines of the pharmaceutical industry. While
such methods and learning outcomes have merit in
replicating the routine of the pharmaceutical industry, it
is also required that pharmacists possess what has been
described as twenty-first-century skills: problem-solving,
communication, creativity, and critical thinking (Trilling
& Fadel, 2012). These skills are less nurtured in
traditional lab teaching, and it is necessary to apply other
educational methods and theories to develop these
skills.

Problem-based learning (PBL) has been shown to foster
critical thinking and collaborative problem-solving
among students (Yew & Goh, 2016). Students are given
a real-life and contextual problem to solve, which
motivates them towards self-directed learning and fills
the knowledge gap through collaborative knowledge
(Hendriana et al., 2018; Savery & Duffy, 1995).

Complementing PBL, experiential learning theory
provides a framework for ‘learning by doing’. It
emphasises transforming experience into knowledge
(Piaget, 1976; Dewey, 1986; Kolb, 2014; Lewin, 2018; ).
Experiential learning is defined as “the process whereby
knowledge is created through the transformation of
experience. Knowledge results from a combination of
grasping and transforming experience” (Kolb, 2014).

Finally, recognising the importance of self-awareness in
cognitive processes and regulating one’s thought
patterns, metacognition (Downing et al., 2009) is
pivotal for achieving deep, enduring, and transferable
learning. This is particularly relevant in laboratory
settings where students are expected to apply
problem-solving strategies effectively (Rickey & Stacy,
2000). Regarding pharmacy education, pharmaceutical
compounding skills are becoming essential for solving
present and future problems. For example, situations
related to medicine shortages, where a particular
active pharmaceutical ingredient (API) or excipient is
unavailable at the time of compounding. In these cases,
knowledge and skills in pharmaceutical compounding
must be applied to solve the situation and maintain
product delivery. A common example of a paediatric
formulation of an extemporaneously prepared mixture

Problem-based learning and reflection in the laboratory

is using tablets as a medicated powder to supply the API
and Ora-Blend as a vehicle providing taste and
conservation. In the pharmaceutics lab course at the
University of Bergen, captopril tablets were chosen as
the medicated powder for formulating an Ora-Blend-
based mixture. The challenge with captopril being
unstable when stored at room temperature (Brustugun
et al.,, 2009) was then used to evolve the students’
problem-solving skills to find the optimal formulation
that would produce the most stable end-product, and
thus, practical for the end user, i.e. the patient.

The primary aim of this intervention was to implement
problem-based learning methods combined with
cognitive reflection to train and assess students’
confidence and student agency in the laboratory
course. Additionally, it investigated to what extent
student-centred teaching methods foster a meaningful
learning experience. Captopril is prone to degradation
in aqueous solutions at low concentrations, such as in
paediatric formulations (Brustugun et al., 2009). This
makes it an appropriate example for demonstrating
drug degradation in a short time, such as a one-week
laboratory course.

Methods
Design

This study was conducted in the autumn semester of
2022 in the Pharmaceutics course at the University of
Bergen. The class consisted of 22 students in their
fourth year of a five-year integrated masters
programme in pharmacy. The learning activity was
executed as an integrated part of the laboratory
course, but the data collection, observation, and focus
groups were conducted by the postdoctoral
educational researcher within the FREMFARM project
to avoid influence and bias.

Development of student assignment

Several recipes containing captopril tablets for oral
mixture were retrieved (Table ). The formulations have
varying shelf lives.

Table I: Stability of various recipes of extemporaneous preparations of captopril mixtures

Shelf-life
Formulation Reference
25°C 2-8°C
Captopril 1 mg/ml in aqueous solution 7 days 26 days (Kristensen et al., 2008)
Captopril 0.75 mg/ml in Ora-Blend 7 days 14 days (Allen et al., 1996)
Captopril 1 mg/ml with ascorbic acid 14 days 56 days (Nahata et al., 1994)
Captopril 1 mg/ml with multiple excipients 12 months (Brustugun et al., 2009)
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The learning activity was designed, implemented, and
evaluated by the educators in collaboration with an

Problem-based learning and reflection in the laboratory

educational researcher. The outline of the activity is
shown in Figure 1.

2. Lab
3. Post-lab
Presentation of problem Practical work Results
Group discussion Group work Group discussion

Feedback from teacher

Reflective audionote

Feedback from teacher

Reflective audionote

Feedback from teacher
Reflective audionote

Activity evaluation

Figure 1: Activity outline. The educational intervention is described in three parts: 1. Pre-lab workshop, 2. Lab and
3. Post-lab workshop

Outline of the educational intervention

The activity consists of three parts; 1) Pre-lab
workshop, 2) Lab course, and 3) Post-lab workshop. The
reflective audionote (RAN) functions as an
overreaching part of the intervention. Details on the
different parts are outlined below:

Pre-lab workshop

The students were presented with the following
assignment:

“Find a captopril oral mixture formulation, suitable for
children, that can be made in a small-scale hospital
pharmacy setting, with the longest shelf-life
possible.”’Students were given time to search the
relevant literature and discuss their findings in groups
of four to five students, followed by teachers’ feedback.
Finally, each group chose one formulation to make in
the laboratory. In addition, a general lecture on the use
of HPLC analysis to investigate the stability or
degradation of end products was provided. At the end
of the pre-lab workshop, each student was asked to
record a two-minute audionote reflecting on what they
learned in the activity.

Pharmacy Education 25(1) 42 - 52

Lab course

The complete laboratory course on the manufacture of
non-sterile medications at the University of Bergen
consists of nine products representing different dosage
forms. The new activity was implemented as part of the
course as an example of a paediatric oral mixture. The
mixture contained captoprii 1 mg/ml and was
compounded from 25 mg captopril tablets to mimic the
manipulation of tablets into a liquid dosage form,
resulting in a product suitable for children in terms of
strength, dosage, and compliance. The students
crushed the tablets, sieved the resulting powder, and
mixed it using predetermined formulations. The
practical task was done in groups, with each group
making different formulations with varying excipients
based on the recipes identified in the pre-lab workshop.
The teachers were present in the laboratory and guided
the students throughout the practical work. Oral
feedback was given to individual students continuously,
as well as general feedback to the student group as a
whole, based on observation and concerns that were
revealed to the teachers in the RAN. The following
formulations were prepared:
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Captopril tablet in purified water (no other excipients)
Captopril tablet in Ora-Blend
Captopril tablet in purified water + ascorbic acid

Ascorbic acid was added as an antioxidant to protect
from degradation, as demonstrated in a previous study
(Nahata et al., 1994). Samples for quantitation of drug
content were collected from the different groups
immediately after formulation and after the mixtures
had been stored for seven days at room temperature
or 4°C. The amount of captopril in the samples was
analysed by HPLC (see Appendix A), and the students
calculated the concentrations in their samples using the
raw data and the standard curve.

The students performed linear regression analysis and
used this to calculate the concentration of their
samples. From these data, the students compared
which formulation was the best in terms of stability,
and how formulation affected captopril degradation.
Students were again asked to record a two-minute RAN
at the end of each day, reflecting on the learning
outcome, and the performance in the laboratory.

Post-lab workshop

Results from the HPLC analysis performed on day zero
and day seven were presented by each group. The
results were then assessed in the classroom and the
students could discuss and reflect upon the results of
the analysis. The teachers guided the discussion and
gave feedback. After the post-lab workshop, the
students recorded a final two-minute RAN, reflecting
on the activity overall, positive experiences, negative
experiences, and the learning outcomes.

Problem-based learning and reflection in the laboratory

Reflective Audionotes (RAN)

Students recorded a total of seven RANs throughout
the course. The RAN constitutes a two-minute oral
recording where the students reflect on their
expectations and experiences. The RANs were recorded
as follows: before the start of the laboratory course
(pre-lab RAN), for each day of the laboratory course
(five days), and after the completion of the laboratory
course (post-lab RAN) (Figure 2). Students were
prompted to reflect on expectations, preparedness,
and negative and positive prospects for the pre-lab
RAN. For RANs recorded during the lab course, the
recordings were a running commentary of what
happened in the course, and the students were
prompted to include a specific learning outcome of the
day as well as one positive and one negative
experience. For the post-lab RAN, students were asked
to reflect on the learning experiences of the lab course
in general and the specific learning outcome of the
captopril compounding assignment. The teachers
listened to the pre-lab course RANs before the start of
the lab course, gaining insight into the self-reported
preparedness and expectations of the students. The
teachers listened to the RANs recorded during the lab
course, before the beginning of the next day. This made
it possible to address any unclarities, concerns, or
doubts from the previous day in the lab before starting
the new activity. The post-lab RAN particularly, but also
the other RANs functioned as a mode of evaluation of
the lab exercise.

(P

k. Preparedness

re-lab Lab course Post-lab
RAN RAN RAN
Day 0 Day 1-5 Day 7
» Expectations * Running * Experiences
commentary « Learning

Figure 2: Timeline and content of the reflective audionotes (RAN) throughout the educational intervention

An overview of the educational activity’s learning
outcomes, method of assessment and level of learning

Pharmacy Education 25(1) 42 - 52

according to Bloom’s Taxonomy (Pignato & Birnie,
2014) is presented in Table II.
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Table Il: Learning outcomes and method of assessment of the laboratory task of compounding a captopril mixture

Learning outcome

Method of assessment

Learning (Bloom’s Taxonomy)

Identify the recipe for the captopril mixture

P ded product
repare compounded produc worksheet

Successful completion of pre-lab workshop, as
documented by instructor

Completion of laboratory task documented by

Knowledge/application/ analysis

Knowledge/application

Evaluate assay results of the compounded product  Group presentation of results in post-lab workshop  Evaluation

Comprehend the concept of degradation and the
impact of excipients and temperature on

degradation rate standards?

Reflection questions, e.g. based on our analysis,
does this product comply with the quality

Comprehension

Collection of research data

Evaluation of the activity was performed through a
mixed method approach, combining quantitative and
qualitative research methods, using pre-/post survey
on meaningful learning in the lab, observation, and
focus group interviews.

Survey

To explore students’ expectations and experience in
the lab course, the Meaningful Learning in the
Laboratory Instrument (MLLI) (Galloway & Bretz, 2015)
was adapted and translated into Norwegian. This was
done by two of the authors independently, and the text
was back-translated to ensure accuracy. The students
replied to the survey before going to the laboratory
(pre-) and after completing the laboratory course (post-
). The questionnaire consisted of 30 items. Of these, 16
items were cognitive, eight affective, and six
cognitive/affective. Furthermore, 16 were positively
worded items, and 14 were negatively worded items. A
four-point Likert scale was used, ranging from “highly
disagree” to “highly agree”. Students were asked to
indicate their agreement with each statement. In the
pre-questionnaire, the items were articulated as an
expectation, e.g. “When performing experiments in the
laboratory course this semester, | expect (...) to worry
about finishing on time”.

In the post-questionnaire, the same items were
articulated in the past tense, e.g. “When | performed
experiments in the laboratory course this semester, | {...)
worried about finishing on time”. To find if there was a
change in the distribution of the answers to the
questionnaire between pre and post-lab, a chi-square
test of independence was performed for each item.
Since the responses were unpaired, the assumption of
independence was fulfilled. IBM SPSS Statistics ver
29.0.3 (IBM Corp.) was used for the analysis. The
Pearson Chi-square function of the Crosstab analysis
tool was used. The test was two-sided, and the level of
significance was set at p < 0.05.
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Classroom and laboratory work observation

The educational researcher employed non-participant
observation during group work sessions for both the
pre-activity and the captopril activity in the laboratory.
The aim was to observe the dynamics of group work by
listening to students' conversations and observing their
behaviours. Notes taken during these observations
were used to prepare for the post-activity focus group
interviews, ensuring a comprehensive understanding of
the students' collaborative processes and interactions.

Focus group interviews

Two focus group interviews were conducted with
students who participated in the lab course during the
fall semester of 2022. Group 1 consisted of five
students, and Group 2 included six students.
Participants were selected through an open invitation
announced via the University of Bergen’s learning
management system, Canvas. The invitation, written in
Norwegian, detailed the purpose, date, and time of the
focus group discussions. Interested students contacted
the educational researcher who had posted the
announcement and were assigned to groups based on
their availability.

The sessions lasted between 50 to 55 minutes and
followed a semi-structured format with guided
discussions. The focus groups aimed to explore student
perceptions of various teaching activities developed as
part of the FREMFARM project and implemented in two
courses: FARM321 and FARM295 (the lab course).
Particular emphasis was placed on discussing the
captopril activity within the lab course.

To ensure rich discussion, the educational researcher
prepared for the interviews by conducting non-
participant observations during the captopril activity
and reviewed RANs recorded by students. The RANs
included reflections captured before the activity,
during the lab course, and post-lab. This preparation
informed the development of the focus group protocol.
A detailed list of questions related to the lab course is
available in Appendix B.
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The interviews were recorded, transcribed, and then
translated from Norwegian into English. Before the
sessions, participants signed a consent form. Bias was
minimised in the focus groups by employing an
equitable approach to facilitation. The educational
researcher was mindful of potential power dynamics
and student vulnerabilities, creating a secure and
inclusive space for sharing by setting clear
communication guidelines, encouraging diverse
participation, and being attentive to non-verbal cues.
Furthermore, all student identities were anonymised
through coding, ensuring confidentiality and fostering
openness in discussions. These measures ensured that
students could speak freely without influence from
their course instructors or evaluators, promoting
authentic and unbiased data collection (Kitzinger,
1995).

Data analysis

Thematic analysis was used to examine students'
perceptions of the new teaching methods and their
impact on confidence, collaboration, and learning
experience. This involved an iterative process of open
coding, grouping codes into categories, and generating
themes representing the content of these categories.
Codes were created by labelling data patterns, grouped
in categories, and then linked to form themes. During
each cycle, transcripts, codes, categories, and themes
were compared, re-coded, and re-categorised as new
themes emerged. The educational researcher
conducted the coding and reviewed it with the two
main educators for peer debriefing.

Ethics

According to the local and national regulations, as this
research did not involve patients or personal health

Table lll: Results of the surveys (Galloway & Bretz, 2015)
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information, and it did not require approval from the
Regional Ethical Committee. The study was conducted
following the Helsinki Declaration, and the General
Data Protection Regulation (GDPR) was enforced by
registering the project in the University of Bergen
system for risk and compliance (RETTE). The university
data protection officer ensured that considerations on
data protection were sufficient. Students were
provided with written and oral information about the
study and signed an informed consent form before
participating in the study. Furthermore, all participants
were informed that data would be treated
anonymously and confidentially and that they could
withdraw from the study without any consequences.

Results
Findings from survey

The outcomes of the survey on meaningful learning in
the laboratory were not specific to the captopril
assignment but based on the overall expectations and
experiences from the laboratory course. The number of
respondents was N=22 (response rate: 100%) and N=19
(86%), pre-and post-questionnaire, respectively. Table
IIl shows the results of the pre-and post-survey, sorted
by item and increasing p-value. A total of six items
displayed a significant change between pre-and post-
survey (p < 0.05), whereas another seven items showed
a trending shift (p < 0.20). The remaining items showed
no significant change. The items with significant change
in distribution were cognitive, affective, or a
combination of both categories. In general, the changes
pointed to a more positive learning experience during
the laboratory course than anticipated.

Item p-value Cat. Highly disagree Disagree Agree Highly agree

Pre 1 5 12 4
To be nervous when handling chemicals 0.001 A

Post 3 14 2 0

Pre 0 8 8 6
To be confused about what my data mean 0.004 (o

Post 2 15 2 0

Pre 2 16 3 1
The procedures to be simple to do 0.008 C

Post 0 7 12 0

Pre 0 0 20 2
To consider if my results make sense 0.014 ct

Post 0 0 11 8

Pre 0 7 13 2
To be confused about the underlying concepts 0.021 oy

Post 0 14 5 0

Pre 0 2 17 3
To worry about the quality of my results 0.021 C/A

Post 0 9 9 1
To focus on procedures, not concepts 0.067 (o Pre 0 13 8 1
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Item p-value Cat. Highly disagree Disagree  Agree Highly agree
Post 0 5 13 0
To be confused about how the instruments 0.085 c Pre 0 4 15 3
work ’ Post 2 7 10 0
Pre 2 13 6 1
To feel unsure about the purpose of the 0.093 /A
procedures Post 6 12 1 0
To use my observations to understand the 0.119 cr Pre 0 3 17 2
behaviour of atoms and molecules ’ Post 0 7 12 0
Pre 0 3 15 4
To think about basic chemistry 0.147 ct
Post 0 3 16 0
Pre 0 4 16 1
To make decisions about what data to collect 0.160 ct
Post 1 2 11 5
Pre 0 0 15 7
To worry about finishing on time 0.177 A
Post 0 0 9 10
intri i i i Pre 1 2 16 3
To be |ntr|gued by the instruments involved in 0.276 /At
compounding Post 0 3 15 0
Pre 0 7 13 2
To feel disorganized 0.286 C/A
Post 1 9 9 0
Pre 0 1 10 11
To feel intimidated 0.323 A
Post 0 3 10 6
To interpret my data beyond only doing 0327 c Pre 0 4 15 3
calculations ’ Post 0 1 13 5
Pre 0 2 18 2
To be confident when using equipment 0.330 A+
Post 0 5 13 1
Pre 0 2 18 2
To learn critical thinking skills 0.403 (o
Post 0 0 17 2
i i i Pre 0 0 11 11
To Ie.arn compounding that will be useful in 0.435 /A
my life Post 1 1 7 10
Pre 0 0 15
To experience moments of insight 0.438 ct
Post 0 0 4 15
Pre 0 0 14 8
To make mistakes and try again 0.476 ct
Post 0 0 10 9
Pre 1 0 16 5
To be excited to do compounding 0.483 A*
Post 0 1 12 6
Pre 0 1 14 7
To “get stuck” but keep trying 0.491 ct
Post 0 1 15 3
Pre 0 0 7 14
To worry about getting good results 0.532 C/A
Post 0 1 7 11
Pre 0 1 6 15
To be nervous about making mistakes 0.550 A
Post 0 0 7 12
Pre 0 2 11 9
To be frustrated 0.569 A
Post 0 3 11 5
Pre 0 2 15 5
To develop confidence in the laboratory 0.571 At
Post 0 2 10 7
To think about theory and knowledge | already 0.808 o Pre 0 4 13 5
know ' Post 0 3 13 3
Pre 1 1 16 4
To learn problem-solving skills 0.821 (o
Post 0 1 14 4

N= 22 (Pre-survey). N=19 (post-survey). The table lists the items sorted by increasing p-value. Significant changes (p < 0.05) from pre to post are marked in
dark grey. The trending shift from pre to post (p < 0.20) is shown in light grey. The item classifications based on meaningful learning (Cat.) are: C=Cognitive;
A=Affective, C/A=Cognitive/Affective, as well as how the item affects meaningful learning (+ = positive contribution to meaningful; - = hinders meaningful

learning). These classifications are the same for both the pre- and post.

Pharmacy Education 25(1) 42 - 52
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For example, the item “to be nervous when handling
chemicals” displayed a significant change, with more
students disagreeing or highly disagreeing in the post-
survey. This could be interpreted as students
developing confidence or security in handling
potentially hazardous ingredients. On the other hand,
for the item “to develop confidence in the laboratory”,
the majority of students already present a sense of high
confidence in the laboratory setting in the pre-survey,
and there is no change from pre to post, indicating that
neither the educational intervention nor the lab course
as a whole, affected the students’ confidence in the
laboratory. Furthermore, the items “the procedures to
be simple to do”, and “to consider if my results make
sense”, both display a significant change from pre- to
post, where student opinion shifts towards agree and
highly agree. Both items support that the students gain
an overview throughout the laboratory course.

Additionally, the item “to be confused about the
underlying concepts” shows a significant shift from
agree to disagree. The item “to focus on procedures not
concepts” shows a non-significant trend towards more
agreement from pre- to post-survey (p = 0.067). This is
classified as a negative influence on learning, but in this
setting, it can be interpreted as positive. To follow a
certain procedure is detrimental to obtaining the
necessary quality of the end-product in pharmaceutical
compounding and is thus one of the desired learning
outcomes of the course. In that respect, a trend
towards agreeing in the post may signify that students
have absorbed this learning outcome after the course.

Findings from focus group interviews
Reduction of stress and apprehension

All the students who participated in the focus groups
shared that they had experienced apprehension before
the laboratory course. They related this to many
factors, including rumours and comments from
previous students about difficulties and challenges in
the laboratory course. However, all the interviewed
students expressed that the pre-course activities
(Figure 1) allowed them to be better prepared and
more confident. As one student mentioned: “No stress,
no panic”. The clear expectations and preparation in
groups helped them approach the lab course with a
calm and composed mindset. Another student added,
"Well, it went much better than expected”, and
highlighted the contrast between their prior
apprehension and their pleasant learning experience.

Supportive group environment

The focus group participants praised the benefits of
working collaboratively in groups. The group dynamic
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provided a supportive learning environment where
students could rely on one another for assistance. As
one student explained, “It's always nice to work in a
group, especially when you're unsure. At the beginning,
I don't think | fully understood what we were supposed
to do, but discussing with peers helped me find out and
understand better”. This mutual support encouraged
experimentation and allowed them to learn from each
other. The sense of companionship also helped dispel
any fears of making errors. Moreover, group
discussions provided valuable insights, as one student
shared: “You get tips from the others on how to do
things”. Participants explained that starting their
laboratory course with a group activity also prepared
them for working individually. The group environment
promoted a positive and encouraging atmosphere.

Cognitive reflection and learning from mistakes

The use of the RAN combined with the PBL approach
fostered a culture of reflection and learning from
mistakes. The students exhibited a growth mindset,
analysing their errors and planning for improvement.
One student mentioned, “So | knew what went wrong,
and | planned that next time | can do things here or
there better”. This reflective approach empowered
them to embrace challenges and see them as
opportunities for learning. Several students noted that
having a structured reflective assignment, in addition
to a clear framework, assisted them in using the RAN as
a method to structure their thoughts after a day in the
lab, consider what they had learned and plan for what
was ahead in the lab course. This follows the Kolb
experiential learning theory (Kolb, 2014).

Impact on confidence and perception

The PBL approach improved the students’ confidence
and perception of the lab course. Despite initial
concerns, the students’ confidence grew steadily as
they engaged in active learning and received support
from their peers and teachers. As one student revealed,
“I| started to worry about that course since the summer
holidays. But now | am telling you that it was
completely unnecessary worry”. Participants confirmed
that the transformative experience dispelled their
apprehension and reshaped their perception of the
course. They now saw it as a positive and rewarding
learning journey rather than a daunting challenge.

Discussion

In this study, the results of a small-scale pilot
intervention focusing on improving the learning
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experience of the pharmaceutics lab are reported. A
triangulation approach, collecting both quantitative
data using a pre-and post-lab survey and qualitative
data through focus groups, was adopted. Despite the
limited sample size, making it challenging to generalise
to a larger student group, the results from the survey
combined with the in-depth qualitative findings from
the focus group interviews strengthen the
transferability of the study results. In addition, the
results from the survey and the focus groups aligned
and imply that students gained confidence and student
agency during the laboratory course. The results can
also be interpreted as enhanced learning outcomes
outside of the specific lab experiments, gaining an
overarching  understanding of pharmaceutical
compounding. In this setting, the students have thus
been provided with 21st-century skills, such as
collaboration and critical thinking. Additionally, the
students report that the activity fostered a meaningful
learning experience in pharmaceutical compounding.

A recent literature review on the introduction of PBL in
undergraduate chemistry laboratories concludes that
PBL positively impacted learning (Varadarajan &
Ladage, 2024). It highlights the importance of creating
contextual problems from real life to harvest the full
learning potential. This corresponds to the findings in
this study, specifically from the RAN, where students
reflect upon how the exercise assisted them in bridging
the gap between theory and practice. In the following,
this will be discussed in more detail, as well as how the
study can provide valuable insights for future course
development and research.

Cognitive and affective effects on learning

The apprehension the students expressed, both in the
pre-survey, the pre-lab RAN, and the focus groups,
shifted towards higher levels of confidence and
mastering of skills in the data collected post-lab course.
This demonstrates an important positive impact of the
new approach and highlights how targeting the
affective side can foster a meaningful learning
experience. While the students still expressed that they
found the lab exercises stressful due to the pressure of
getting assignments approved in a limited time frame,
the focus group interviews also revealed that they
reported it as enjoyable as well as useful. In line with
other findings (Van Dinther et al., 2011), the data
presented here implies that the new learning activities
have strengthened their self-efficacy or their belief in
their capacity to complete the assignment. It also made
them more comfortable in handling the stress of the
time pressure. Thus, despite the intensity of the lab
course, students mention enjoying the practical tasks
and learning a lot also thanks to the collaboration and
supportive group environment in the laboratory.
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Studies have shown that learners with higher
confidence are more willing to learn, challenge
themselves, and exhibit better resilience in the face of
difficult transitions (Stankov et al., 2012). Confidence
has been identified as the number one predictor of
academic achievement. Educators face the challenge of
balancing the cognitive and affective aspects of
learning, for example giving structured guidance and
formative feedback, versus encouraging students to
explore and problem-solve independently. In the case
presented here, the use of the reflective tool (RAN)
provided educators with insights into students'
expectations, concerns, and learning processes as they
took place rather than retrospectively. This
understanding allowed them to identify students'
needs and provide the appropriate guidance and
support, thereby enhancing the overall learning
experience. A previous study has investigated both
students’ and staff’s perceptions of students’ learning
in teaching laboratories (George-Williams et al., 2019),
also using the MLLI survey (Galloway & Bretz, 2015) as
in this project. That study concluded that there was a
discrepancy between the expectations of the staff and
the students regarding learning, and if those
discrepancies were not addressed, it would cause
frustration for both groups (George-Williams et al.,
2019).

In the present study, the teachers’ perspective on
learning was not specifically investigated, but the
project itself was designed from the educators’
preconception that the students had challenges in
transferring their theoretical knowledge into practical
skills and problem-solving. Throughout the learning
activity, students reported in their RAN that they found
the meta-conversation about learning outcomes useful
and relieved their apprehension, and this was
confirmed in the focus group interviews. Thus, the
results presented here demonstrate that both the
students’ and the educators’ expectations were better
matched and understood through the use of the RAN.

Metacognitive experiential learning

This project aimed to provide the students with a
meaningful learning experience. Traditional education
often fosters a sense of internalised oppression and a
lack of authentic learning (Freire et al., 2014). In
contrast to this, the present study shows that by
combining PBL with a reflective experiential learning
tool (RAN) in a pharmaceutical laboratory course,
students were able to understand the ways they learn
from experience and themselves as learners and
improve their learning. This metacognitive experiential
learning approach assisted students in making sense of
their learning and allowed them to reflect on the
challenges they faced (Downing et al., 2009). As a
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result, they gained greater confidence and acquired the
necessary mastery in the laboratory setting. When
students participate in the construction of knowledge,
they become active participants in teaching and
learning processes rather than passive receivers of
knowledge (Klemencic¢, 2020).

The lab exercise developed at the pharmaceutics
course at the University of Bergen wanted to address
this, by giving students the chance to search the
literature independently, decide on which formulation
to use, and compound a mixture by themselves during
the laboratory course. This resulted in the involvement
of the students in the decisions about the design of the
learning process, further helping them navigate the
laboratory environment independently and be
empowered as learners. In essence, it fostered a sense
of student agency along with refined skills in analytical
thinking and problem-solving. This aligns with a
previous survey, which investigated students’
perceptions of when they experienced meaningful
learning (Andrews et al., 2023). In the survey of
Andrews and coworkers, students said that they found
lectures useful for introducing new topics or
information, but not for profound and meaningful
learning, as it doesn’t pose opportunities for active
engagement, as PBL or group-based learning does.

Limitations

When collecting the data from the survey, an online
form that did not include any identifying variable was
used. Consequently, it would have been valuable to be
able to pair the pre- and post-survey data to see the
individual changes. Nevertheless, it was possible to
extract significant changes in key statements. The
student test group was relatively small (22 students),
but on the other hand, it represents the student group
as a whole, as the number of students in one class of
pharmaceutics at the University of Bergen typically is
between 20-25. The educational intervention was
performed as an integrated part of a mandatory course.
Although the participation in the data collection was
voluntary, being subjected to the intervention was
inescapable for the students. In performing research on
students, the teachers were aware of the challenge of
power dynamics in the student-teacher relationship.

The observation data and focus group interviews were
therefore performed by an educational researcher to
avoid bias. All the authors were part of the analysis of
the research data to increase the validity. The primary
analysis and coding of the focus group interview
transcripts was performed by the educational
researcher in collaboration with two of the educators.
The results from the survey were discussed with the
whole group of educators. The group of educators
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involved in the study had varying backgrounds, ranging
from pharmacy to cell biology and physical chemistry.
The results from this study cannot demonstrate a
guantitative effect on exam scores or knowledge, but
on the other hand, the skills gained from the
intervention are challenging to assess using traditional
exam settings.

Conclusion

In this study, the use of PBL and reflection in a
laboratory setting was designed to foster a meaningful
learning environment. The restructuring of a laboratory
activity from making the students passively follow a
given recipe to enforcing student agency and active
planning and participation has supported the students’
problem-solving- and critical thinking skills. Combined
with the use of the RAN throughout the educational
activity, the students display increased confidence and
student agency. Although this study was performed in
a pharmaceutics course, the methods applied are valid
for any laboratory or simulation-type setting
concerning meaningful learning aspects.

As this was a small-scale study, further investigations
could give even better indications for which
interventions give the best learning environment.
Nevertheless, the contribution and demonstration of
the use of PBL and reflection in a laboratory setting
represent a novel approach to enhancing student
learning by targeting the affective as well as the
cognitive aspects of the learning environment.
Ultimately, this enables adaptable learners who are
well-prepared to thrive in complex environments and
equipped to face the challenges of the future.
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Keywords Abstract

Haematology

Healthcare student Background: Serious Games (SG) are prevalent game-based learning approaches in

Pharmacy healthcare education. SUPER HEMO® (SH) is a digital SG designed for healthcare students

Serious game to improve their knowledge and skills in haematology. This report describes the 2-year
use of SH by pharmacy students at the University of Lorraine, France. SH is completely
integrated into the haematology courses through 2 different approaches: full-open
access on a website, allowing students to play at will, and two mandatory game-based

Correspondence tutorials, providing further feedback on critical topics. Methods: The purpose was 1/ to

Julien Perrin evaluate knowledge acquisition following game-based tutorials by comparing pre/post-

test evaluations; 2/ to collect information regarding the game’s use by assessing website
connections and “daily active users” and 3/ students’ game experience by online,
anonymous, voluntary survey. Results: Pre/post-test evaluations performed during the
tutorials firmly showed that SH enables immediate knowledge acquisition. Additionally,
98% of students greatly appreciated these tutorials, especially because of the additional
feedback provided. Regarding open access, website analysis revealed recurrent activity
(8 daily active users on average). Finally, students appreciated this novel pedagogical tool.
Conclusion: Overall, the real-life use of SH confirms that both open-access and game-
based tutorials perfectly fit pharmacy students’ needs and expectations for haematology
learning.
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France
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boring) to active learning. Furthermore, while varied
concepts are declined, such as card games, board
games and platforms (Cosimini et al., 2022; Edwards et
al., 2023), digital SG are among the most widely
engagement (Cugelman, 2013; Watsjold et al., 2022). implemented, aligning with technological
For the last two decades, this has led to the increasing advancements and dissemination (Brandl & Schrader,
development of Game-Based Learning (GBL) methods 2024). Healthcare education has widely adopted
(Oestreich & Guy, 2022). In higher education, Serious serious games, from student teaching to patient
Games (SG) undoubtedly stand as one of the most education (van Gaalen et al., 2021; Wang et al., 2022;

Introduction

Gamification consists of including game elements in
non-game activities to encourage motivation and

popular and implemented GBL approaches (Brandl &
Schrader, 2024). Indeed, GBL and SG allow a shift from
teacher-centred and lecture-based learning to student-
centred teaching, fostering deeper involvement and
engagement. This transition changes students’
attitudes from passive (unchallenging and sometimes

Pharmacy Education 25(1) 53 - 65
ISSN 1477-2701 online © 2025 FIP

Xu et al., 2023; Koelewijn et al., 2024). In a field where
mistakes and misinterpretations may have critical
consequences, SGs provide a safe learning
environment without direct consequences on patients.
It is worth noting, however, that despite their
widespread use, the practical effectiveness of SG
remains a matter of debate (Gorbanev et al., 2018;
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Maheu-Cadotte et al., 2021). Within healthcare
studies, the pharmacy curriculum encompasses a wide
range of fields, from applied sciences to medical and
clinical knowledge, where the use of GBL is not new
(Piascik, 2013; Cain & Piascik, 2015; Sera & Wheeler,
2017; Lee & Lee, 2021; Kanaan et al., 2023). In this
curriculum, haematology has a substantial part since
pharmacists must understand haematological
concepts, especially to master the wide range of
potential drug-induced variations in blood cells (such as
thrombocytopenia,  neutropenia...) and  their
consequences for patients (bleedings, infections,
anaemia...) (Mintzer et al., 2009).

While there are a few published initiatives dealing with
GBL in haematology teaching, most focus on anaemia
and transfusion (Wargo, 2000; Tan et al., 2017; Pisano
et al., 2020; Aloweni et al., 2021; Bianchi et al., 2022).
At the University of Lorraine, the authors have
developed a digital SG called SUPER HEMO® (SH) to
help healthcare students improve their knowledge and
skills in haematology. SUPER HEMOQ® is a visual novel
and point-and-click serious video game about
haematology. The first part (Red World, dealing with
red blood cell disorders) was introduced in the previous
proof-of-concept study (Perrin et al., 2023). Since then,

Haematology serious game in pharmacy

the game has been further developed with 1/ three
additional parts: White World (dealing with leukocytes
disorders), Yellow World (related to platelets and
haemostasis disorders) and a Bonus Mystery World
(with complex blood disorders) (Appendix A); 2/
improved game mechanics to be more level-inclusive.

The game’s course is presented in Figure 1. Briefly, after
choosing a female or a male avatar on the home screen
and being explained the game’s principles by their
guide, “Lady Stem Cell”, students are immersed into a
dream-like world strongly related to haematology
featuring elements such as red blood cell trees and
blood cells stained-glass windows. They will play as a
haematology superhero in training named SUPER
HEMO, who will explore the above-mentioned worlds
(Red, White, Yellow and Mystery worlds) to meet
characters presenting haematological disorders.
Players must correctly interpret CBC, answer their
questions and finally find the best way to help them,
regarding the potentially usable drugs especially.
“Magicians” (haematology-biologists, pharmacists,
radiologists, pathologists, and geneticists) may
intervene or be summoned to help the player find the
right answer in exchange for gold coins or to give
feedbacks/comments.

\ Siae Tnlock ini
\ : f D Optional cases Unlocked mini-game
A Avatar choice
/i Maximum level of success
. e D Mandatory cases @ Hiddencen
Case 1 Case 2 Case 4 Case 5
Introduction A ti R i
. . " Aregenerative egencrative . .
by Microcytic anemia Polyeythemia o . oeene X Macrocytic anemia
Z , > = normocytic anemia normocytic anemia
Lady Stem Cell
Cl
Case 6 Case 7 Case 8 Case 9 Case 10
Acute Chronic i it % 5 o .
5 . Acute eosinophilia Chronic eosinophilia Leucopenia
lymphocytosis lymphocytosis
wg:abﬁ p §
L -
=¥ White World
Case 11 Case 12 Case 13 Case 14 Case 15
= R Coagulation tests : Treatment by
Thrombocytosis Thrombocytopenia #1 B0 By Hemophilia X ) Akl
¥ ¥ vitamin K antagonist
Yellow World &
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Figure 1: SUPER HEMO® diagram and progression
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Each world includes five clinical cases to resolve, some
of them being mandatory, others optional because
they are deemed too complex for third-year students
(since some topics, such as haematological
malignancies, are studied in upper levels). When
successfully achieving a clinical case, players are
rewarded with 1, 2, or 3 stars depending on the number
of errors they made. Moreover, a hidden
haematopoietic cell can be caught, and a mini-game is
unlocked to earn extra gold coins, which are necessary
to solve more cases. In addition, patients’ trust is
impaired after a wrong answer to a skill or treatment
question. Brief and immediate feedback may be given
by Lady Stem Cell or Magicians. If all gold coins or the
patient’s trust is lost, the player moves back to the
beginning of the case to immediately play again if they
have enough gold coins; otherwise, they can still earn
gold coins in mini-games before trying the case again.
The hidden collected cells constitute an atlas of
haematopoietic cells that contain the description and a
picture of the cells. Mini-games are always related to
haematology in a fun way. When players achieve all
mandatory cases and reach 80% success (i.e. 12 stars
out of a possible 15), they can move on to the next
world. The concept of SUPER HEMO®, as well as its
relevance, have been previously validated among
undergraduate medical and pharmacy students (Perrin
et al., 2023). Then, the game’s development has been
achieved, allowing its full integration since 2022 into
the pharmacy curriculum within the traditional
haematology courses. This report describes the 2-years
experience (2022 and 2023) following SH integration
into the pharmacy curriculum at the University of
Lorraine.

Methods
Design

This is an observational study presenting the
implementation, since 2022, of SUPER HEMO®'s full
version within the pharmacy curriculum at the University
of Lorraine. The purpose was 1/ to evaluate knowledge
acquisition following game-based tutorials; 2/ to collect
information regarding game’s use and 3/ students’ game
experience.

The study was supervised by Julien Perrin, a
haematology teacher at the faculty of pharmacy, who
managed the tutorial sessions and Amélie Meeus, an
educational engineer, who wrote the surveys and
collected data. Data and results were analysed and
discussed within the scientific committee (Maud
D’Aveni-Piney, Julien Gravoulet, Julien Broséus, and
Amélie Meeus and Julien Perrin).
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Students

The study enrolled all the students from the third-year
of the pharmacy curriculum (where haematology
courses are held) at the University of Lorraine in 2022-
23 (year #1, N=137) and 2023-24 (year #2, N=117).

Integration of SUPER HEMO® into haematology
courses

Haematology teaching unit is composed of lecture-
based courses, two tutorial sessions and two practical
work sessions.

Since September 2022, SUPER HEMO® is freely
available on the University of Lorraine-hosted website
for all students with their ID and password
(https://super-hemo.univ-lorraine.fr/).  Accordingly,
they can access it at will. Within the traditional lecture-
based haematology course for the third-year
undergraduate pharmacy students, open access to the
SH website was concomitantly implemented, as well as
two mandatory game-based tutorials involving small
groups (5 groups of around 25 students per group every
year), so that overall, 254 students (137 for year #1 and
117 for year #2) were enrolled in tutorials.

These sessions (90 min) were organised as follows:
* Presentation of the session objectives

® Pre-test evaluation

* Game session (approximately 45-60 minutes)

e Post-test evaluation

* Feedback on key-lesson points

Session #1 was dedicated to anaemias and red blood
cell disorders (centred on the Red World), while session
#2 addressed abnormal leucocytes or platelets counts
(centred on the White and Yellow Worlds,
respectively). On average, 2 weeks separated both
sessions per group.

Assessment of knowledge acquisition

Immediate knowledge acquisition was assessed by
comparing pre/post-test evaluations, consisting of a
knowledge test with 10 multiple-choice questions. One
point was awarded for each correct answer. In order to
estimate mid-term knowledge retention, two questions
from Session #1 on anaemias were included in the pre
and post-tests for Session #2. Scores of pre- vs post-
tests were expressed as median values, with ranges and
25-75 percentiles. Individual progression was
determined by calculating the difference (termed A)
between post-test and pre-test scores. Scores were
compared using a paired Wilcoxon signed-rank test,
and Spearman’s rank test was used for correlation
tests. Statistical analysis was performed using PRISM®
V5.0.
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Open access assessment

To evaluate the student use of SUPER HEMO® beyond
the integrated sessions, website connections and “daily
active users” (defined as the number of different
players starting a session on a given day) were assessed
using Unity Analytics® throughout the haematology
course period (from the first lecture to the final exam,
approximately 2.5 months).

Game and gameplay evaluation

At the end of the first semesters of 2022 and 2023,
students were surveyed online - on a voluntary basis
and anonymously - about their overall experience with
SUPER HEMO®. The survey was divided into four parts:
perception of haematology, free access to the game,
game experience, and tutorial experience; 202
students answered the survey across both cohorts
(response rate: 79.5% of the entire population), some
responses being however incomplete.

Ethics approval

According to French laws (CSP Article L1121-1, Article
R1121-1-112), the project does not require a statement
of the ethics committee, namely "Comité de Protection
des Personnes". The project has been, however,
accepted by both Pedagogic Committee and Board of
the Faculty of Pharmacy. In addition, information to
students was given as follows:

- before each tutorial, oral information regarding data
collection was also given to students.

- when connecting to the game's website, the following
information regarding data collection is given (see
Appendix B and translated below) “The application

Score
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collects usage data for statistical study purposes. This
data is anonymised, but it is possible to deactivate. This
functionality in the options”; The player has to click "/
understand" before playing or change the options if
required.

Results

All results being similar between both years (data not
shown), the following data encompass the entire
population (i.e. 254 students).

Assessment of knowledge acquisition

Median post-test scores were significantly improved
compared to pre-tests (p < 0.001), with 2 points higher
median scores (Figure 2), from 6.1 to 8.2 and from 6.3
to 8.1, for sessions #1 and #2, respectively.
Furthermore, post-test results showed tightened
ranges and dispersion, indicating overall knowledge
improvement and homogenisation. At the individual
level, 82% and 84% of students obtained higher scores
in sessions #1 and #2, respectively. A significant
correlation was observed between pre-test scores and
progression A (r Spearman -0.70, p < 0.001; -0.65,
p<0.001 for session #1 and #2, respectively),
suggesting that students with the lowest pre-test
scores displayed the most progress (Figure 2). Finally,
for the two similar questions asked in sessions #1 and
#2, 85% and 79% of students answered correctly for Q1
and Q2, respectively, in the pre-test of session #2, while
they were 56% and 63% only in the pre-test of session
#1 for Q1 and Q2, respectively.

SESSION #2

104

PRE TEST POST TEST

rs -0.65
p<0.001

N B @ ®

1
I
|
1

R

4 PRE TEST SCORE

Figure 2: Results pre-and post-tests and correlation with progression from the two game-based tutorials; session
#1: anaemia; session #2: leukocytes and platelets disorders
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Open access assessment

Website connection data (Figure 3) revealed daily
activity throughout the haematology course period,

o

Haematology serious game in pharmacy

with an average of 8.5 daily active users; of note, peaks
in connections were observed a few days before final
exams.

YEAR #1

YEAR #2

>
Start of

Haematology courses

*

Final Exam

Figure 3: Daily active users all along from the duration of haematology courses (around 2.5 months)

Game and gameplay evaluation

Concerning the questionnaire, it received 202 answers
(some incomplete) from students across both cohorts
(79.5% of the entire population); all results are
presented in Appendix C.

Perception of haematology

All respondents except one considered haematology an
interesting topic, with over 80% (N=166) believing it
would have a significant impact on their future
professional practice. While 72% (N=145) found
haematology neither difficult nor easy, learning
haematology = was  considered harder  than
understanding: 60% stated difficulty to learn
haematology, but only 15% stated difficulty to
understand.

Open Access to SUPER HEMO®

Eighty-six percent (N=172) of respondents played the
serious game outside tutorial times, while the rest
(N=27) were aware of its availability. Eighty-eight

Pharmacy Education 25(1) 53 - 65

percent (N=175) discussed SUPER HEMO® with
classmates focusing on form (59%) and content (57%),
encouraging others to play (40%) or being encouraged
themselves (11%).

Among the students who played SUPER HEMO®,
playtime goes from less than an hour to more than 5
hours, with an average time between 1 and 3 hours (the
three main parts are meant to last around 3 hours) and
one-fourth of the students playing between 3 and 5
hours. Concerning the in-game progress, almost 50%
completed two-third of the game (Red and White
Worlds finished), and 10% finished the three main parts
and completed their progress by looking for hidden
cells and/or completing the cases of the Bonus World
(Figure 4).
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100%
mnt further than the Yellow World; 18
909

| finished the Yellow World; 12

70%
| began the Yellow World; 48

60%

40%

| began the White World; 71

man e

Figure 4: In-game progress

Haematology serious game in pharmacy

Game experience

Overall, SUPER HEMO® is very well received by
pharmacy students (Figure 5). Several goals that
players might aim for were identified: finishing all
cases, winning all stars, finding all hidden cells and
playing mini-games. Almost 75% wanted to finish all the
cases, and more than 60% wanted to win as many stars
as possible; 56.5% had the goal to play the mini-games,
but less than half of the students tried to find every
hidden cell. As for their experience, almost two-thirds
enjoyed playing, less than 2% gave up, and 3% did not
understand the link between SH and the lessons. Ninety
percent learned from their playtime, and more than
seventy percent used it to study before their exams.
SUPER HEMOZ® is mainly intended for third-year health
students, and more than 75% of the third-year
pharmacy students confirmed that the complexity is
well suited to them. More than 90% learned from it,
90% made progress in haematology, 87% understand
better haematology after playing the SG, and more
than 80% improved their ability to read CBC.

Global game experience

Fluidity and ease of use

Graphism

Atlas of
Hematopoietic Cells

Mini-games

Music

Cases

Figure 5: Students’ perception of SUPER HEMO®

Tutorial experience

Most students (95%) learned about SUPER HEMO® in
class, leading over 75% to play after the first tutorial.
However, 20% played before. Among 189 respondents,

Pharmacy Education 25(1) 53 - 65

only 4 (2%) did not think that using the serious game
during the tutorial was better than a regular tutorial. All
tutorial components were highly rated 4.4 out of 5
(whole session, use of SG in class, link between game
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and lesson) and 4.6/5 (debriefing). Students’ tutorial
experience is diverse. Half of the students exchanged
answers during playtime, more than 85% learned from
tutorials, and 72% appreciated debriefings with a
teacher. Only one student did not understand the link
between lessons and game-based tutorials.

Discussion

This study aimed at assessing 1/how SUPER HEMO®
allows knowledge acquisition, 2/if (and how) students
use the game for haematology learning and 3/how they
perceive this novel educational tool.

Strikingly, all the collected data (results, connections and
evaluation surveys) were very similar between both
years, indicating a recurrent positive global impact of the
game.

First, regarding mandatory tutorials, the results firmly
confirm that playing SH during these sessions allows the
acquisition of immediate knowledge, as evidenced in the
initial evaluation of the game (Perrin et al., 2023). In fact,
regardless of the field offered (Red, White or Yellow
World, corresponding to RBCs, leucocytes or
platelets/haemostasis  disorders, respectively), a
significant achievement was observed in the pre-/post-
tests evaluation. Furthermore, there was a significant
correlation between the pre-test score and the gained
points in the post-test: this illustrates that a game
session allows helping both the weakest students as well
as the best students (with a high pre-test score > 8) who
may further progress. In parallel, data also showed a
better rate of correct answers to previously asked
questions between sessions #1 and #2. Nevertheless,
although encouraging, these results are clearly
insufficient to firmly assess mid-term knowledge
retention.

These tutorials - where all students (in small groups) play
the same definite cases - allow the discussion on specific
and critical themes with a debriefing on key points after
the playing period. Interestingly, while intrinsic
feedback, a critical point for the effectiveness of game-
based learning (Singhal et al., 2016; Watsjold et al.,
2022), is integrated within the progression, students
highlighted the importance of the additional feedback
and final debriefing given during these sessions (“Better
understanding because the game gives us an explanation
when we make mistakes and if we still do not
understand, we can always ask the teacher for
clarifications” - original comments in French, translated).
Furthermore, they expressed their preference for this
format over traditional sessions (“We study the same
things but with a different angle and it helps a lot”; “A

Pharmacy Education 25(1) 53 - 65
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tutorial in which | paid close attention during the 1.5
hour”). As a student wrote, “these tutorials are essential”
because the debriefing allowed students to clarify
difficulties. Indeed, debriefing stands as a particular,
post-event form of feedback, very common in healthcare
innovative educational tools, helping the students learn
from the game experience (Motola et al., 2013).

Parallel to these game-based tutorials, SUPER HEMO® is,
above all, freely available online to students, offering
voluntary participation, another key feature for effective
serious games (Watsjold et al., 2022; Wang et al., 2022).
Analysis of the website’s connections shows regular
engagement and, interestingly, additional connection
peaks near exams, illustrating that some students
included the game in their final revisions. This is
consistent with the comments collected in the final
survey (“I have a lot of friends that told me they played
at night: it allowed them to review while having the
feeling to play”; “I really liked playing SUPER HEMO
because it allows us to review in a simple manner
because haematology is hard to learn with the sole
course”). Finally, this corroborates the relevance of
choice for “open access”.

Overall, SUPER HEMOZ® is well-accepted, used for lesson
reviews, and encourages peer interaction, and this is
illustrated by the high participation rate (nearly 80%).
This may be because students recognise haematology’s
place in their curriculum as well; indeed, more than 75%
considered haematology to be important for their future
professional practice. However, they find it challenging,
as reflected by the comments: “Perfect, helps a lot with
learning”; “Thanks for creating this game to help us have
better understanding of a subject that can be hard to
learn”; “Great project created to make us learn and like
haematology”. In this context, innovative pedagogical
tools like serious games are particularly relevant, making
learning more engaging and motivating by providing a
different insight than the traditional course and making
students immersed and involved in the field while
playing, allowing them to reach educational goals
(Cugelman, 2013; Singhal et al., 2016; Watsjold et al.,
2022). In addition, this encompasses the adaptation of
learning methods to generational considerations since
today’s learners are more prone to use technology [Pick
etal., 2017).

This report, as a two-year inventory of SUPER HEMO®
use, has limitations. First, the quality of evidence on a
serious game’s effectiveness is a recurrent issue - in
healthcare especially (Gorbanev et al., 2018; Xu et al.,
2023) - pre/post-test evaluations only assess immediate
knowledge acquisition, whereas long-term retention
should be preferred (Cugelman, 2013; Maheu-Cadotte et
al., 2021). A two-group comparison would better assess
the game’s impact, but randomising students post-

59



Meeus et al.

pandemic is challenging since it has upset habits and
teaching. Indeed, it would have been difficult to
randomly choose students who could not try or benefit
from this novel pedagogical material. Second, another
limitation is that behavioural changes, an added value of
SG (Hammady & Arnab, 2022), were not evaluated.

Conclusion

Keeping in mind that SUPER HEMO® by itself does not
intend to replace lectures or tutorials, it really stands as
an additional tool wused to enhance students’
engagement and motivation, consistently with the view
that blended teaching methods improve learning (Lee
& Lee, 2021). Overall, consistent results between years
indicate a lasting positive impact of SUPER HEMO® on
students’ knowledge acquisition and satisfaction.
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Appendix A: Screenshots of SUPER HEMO®

Lignée Erythrocytaire
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Appendix B: Information on data collection

L'application collecte des données d'utilisation a
des fins d'étude statistique. Ces données sont
anonymisées, mais il est possible de désactiver

cette fonctionnalité dans les options !

Poitique de confidentiaité l

J'ai compris !
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Appendix C: Online survey regarding overall game experience (202 answers—some incomplete)

i X . Not interesting Not Neutral Interestin Very
tAccordmg to you, how mteres.tmg at all interesting g interesting
is haematology as a study subject?

0% 0% 0.5% 25% 74.5%
i Eas'
From a general perspectllve, how Very easy Easy y ) Hard Very hard
do you feel about studying Intermediate
Haematology | haematology? 1% 14% 72% 13% 0%
and you i Hard t Easy t N f th
Woul.d you say that haematology is ard to Hard to learn asy to e e one of the
a subject... understand understand above
[multiple answers possible] N=25 N=91 N=138 N=60 N=10
According to you, Not important ) Not Neither Impartant ' Very
how important will haematology atall important important
be as a health professional? 1% 4% 13% 52% 30%
Did you play SUPER HEMO® Yes No
(outside of the mandatory . 140
lessons)? 86% %
Did you know that SUPER HEMO® Yes No
existed and that you could access ) o
freely? 100% 0%
A teacher
mentioned it
A teacher . On the I read the | saw the
Free access . . _ during the . ;
How did you learn about SUPER mentioned it in meeting at screens at the article on the online course
to the HEMO®? class R g . Faculty Faculty journal related to it
serious game the beginning
SUPER of the year
HEMO® 69% 3% 8% 1% 12%
Did you talk to your classmates Yes No
about SUPER HEMO®? 88% 12%
You talked You talked
about the You They
about the
£ “ves” what about? scientific game aspects encouraged encouraged you Other
If “yes”, what a ! i (mini-games, them to play. to play.
[multiple answers possible] content (solving e
the cases).
cells...).
N=118 N=113 N=79 N=23 /
How long do you think you spent >1h Between 1h Between < 5h
playing (outside of mandatory and 3h 3h and 5h
| ?
essons) 16% 47% 25% 13%
| finished
| finished the game
| | finished th
inishedthe | \vhite | Ifinished | (finished all
started Red World
. World and the three
How far did you go? the and started
. started the Yellow Worlds and
Red the White
World World Yellow World found the
World hidden
Game cells)
experience 11% 42% 29% 7% 11%
In general, from 1 to 5, 1 3 4 5 Mean
how would you mark SUPER
HEMO®? N=0 N N=4 N=84 N=90 4.40
(1 = minimum ; 5 = maximum).
Mark t:hc'e following elen:lents 1 3 4 5 Mean
(1 = minimum ; 5 = maximum).
Graphisms (charac'ters, maps, N=0 N=a N=14 N=26 N=28 4.08
landscapes, interface...)
Music N=4 N=6 N=23 N=19 N=20 3.63
Cases N=0 N N=2 N=25 N=45 4.60
Mini-games N=0 N N=14 N=31 N=22 3.97
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Atlas of blood cells N=0 N=1 N=15 N=27 N=29 4.17
Fluidity et ease of game navigation N=0 N=2 N=15 N=27 N=28 4.13
1 did
not
I had fun under
| stand
| used
. strengthe the
. I did not . the
Which sentences represent your I got ned my link
. understand I had fun | gave up game
experience? bored knowledg betwe
. , how to play to
[multiple answers possible] e thanks en the .
revise
to the lesson
game and
the
game
N=0 N=1 N=105 N=152 N=3 N=5 N=120
. Not at Yes
When playing you wanted to: all No Neutral Yes el
Finish every case N=10 N=11 N=23 N=37 N=16
Find every hidden cell N=27 N=26 N=40 N=40 N=35
Play mini-games N=8 N=25 N=40 N=73 N=22
Win every star N=12 N=16 N=37 N=61 N=43
Learning Not at No Neutral Yes Yes
all absolutely
| developed my knowledge thanks N=0 N=d N=11 N=85 N=68
to the game.
| believe | made progress in N=0 N=2 N=15 N=86 N=65
haematology thanks to the game. B - B B -
The game helped me better
understand the haematology N=1 N=2 N=18 N=87 N=34
lessons.
I made progress in reading a
Complete Blood Count thanks to the N=3 N=5 N=21 N=61 N=78
game.
T . e T
How difficult did you think the 0 Easy Well suited | Difficult 200
ame is? easy difficult
game st 0% 2% 80% 18% 0%
Did you play SUPER HEMO® before Yes No
the first tutorial? 21% 79%
Did you play on your own Yes No
between or after tutorials? 79% 21%
In general, from 1 to 5, 1 2 3 4 5 Mean
how \.lvould you mark the two N=0 N=2 N=16 N=72 N=99 4.4
tutorials?
From1to5,
how would you mark the 1 2 3 4 5 Mean
following elements?
- T
Using SUPER HEMO durlnqa N=2 N=3 N=23 N=62 N=99 43
tutorial
Knowledge debrief dunng/a)fter N=1 N=0 N=14 N=49 N=125 4.6
play time
Tutorials Link between knowledge and game N=1 N=2 N:ZO N.:55 N=111 4.4
1 did not | enjoyed
| discussed with understand having a
my classmates and | learned more the link debrief
Which sentences describe your v thanks to the
. exchanged between after
experience? . game and the .
[multiple answers possible] ENEEOIE debrief. WDl playing
P p playing. ’ and the the
game. game.
N=69 N=169 N=1 N=139
Do you think that playing SUPER Yes No
HEMO® and having a debrief with
the teacher is more relevant than 98% 2%
a “traditional” tutorial?
What did it bring to you and why?
Write here if you have any
comments about the tutorials.
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Introduction

Abstract

Background: Studies comparing formative assessment in traditional lecture settings and
those incorporating Information and Communication Technology (ICT) tools are available,
although direct head-to-head comparisons are less common. Objective: This study
evaluated the effectiveness of formative assessment (FA) incorporating a learning
monitoring system (LMS) as ICT in teaching methods, specifically in flipped classrooms,
flipped classrooms and spaced learning, and traditional formative assessment (FA/TDL)
to improve student learning outcomes. Methods: Pharmacy students in a drug-
information course were divided into three groups: traditional formative assessment
(FA/TDL; 68 students), flipped classroom (FA/FC/LMS; 74 students), and flipped
classroom with spaced learning (FA/(FC+SL)/LMS; 74 students). The primary outcome
measured was the mean difference in external mock test scores adjusted by grade-point
averages (GPAs). Secondary outcomes identified factors influencing these score
differences.  Results: The results demonstrated that the learning method significantly
impacted learning outcomes, with LMS improving learning outcomes compared to
FA/TDL. Factors affecting test scores included sex, GPA, and the teaching methods used
in the FA/FC/LMS and FA/(FC+SL)/LMS groups.  Conclusion: This study suggests that
implementing LMS in higher education can enhance student performance and support
successful graduation.

implementing this approach. Therefore, it is necessary
to identify effective teaching methods to improve

Didactic lectures have traditionally been used in classes
across academic fields because they are easy to
conduct and allow lecturers to provide substantial
information on a particular topic to many students
simultaneously (Miller et al., 2013). However, some
researchers  have  suggested that one-way
communication between lecturers and students, which
restricts interaction, sharing, and student engagement,
is a key disadvantage of didactic lectures (Young et al.,
2009). Additionally, students’ engagement with lecture
content gradually declines after ten to twenty minutes
(Wilson & Korn, 2007). Although proficiency-based
education has been shown to improve learning
outcomes through peer effects (Duflo et al., 2011).
However, some drawbacks are associated with
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learning outcomes in didactic lectures.

Active learning is a learner-centred method involving
active participation through reading, writing, or in-class
discussion (Torralba & Doo, 2020). The advantages of
active learning for students include acquiring pre-
existing knowledge beforehand and enabling them to
ask meaningful questions from faculty members during
class. The faculty members, in turn, can go beyond
lecturing, as they are provided with the opportunity to
expand their teaching skills and receive immediate
feedback during their engagement with students to
assess the effectiveness of their teaching techniques.
Some examples of active learning include pauses for
reflection or “muddiest” points (Merritt et al., 2018),
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harvesting (Merritt et al., 2018), hands-on technology
(Medina, 2017), and problem-based learning or case
studies (Medina, 2017). Active learning has been
comprehensively researched globally (Grzych &
Schraen-Maschke, 2019; Hussain & Wilby, 2019;
Sivarajah et al., 2019).

A flipped classroom (FC) is an active learning method
widely used in higher education. In a pharmacology
course, audience response systems and FC + audience
response systems were more effective teaching
methods than traditional face-to-face lectures
(Nakagawa & Yamashita, 2022). Furthermore, the
effectiveness of FC increases when a higher proportion
of students watch the recommended pre-lecture
videos in advance. However, despite FC having a
greater effect on short-term memory retention, it has
no major impact on long-term memory retention
(Nakagawa, 2021). Nonetheless, practical
implementation of FC may be valuable since the
students’ perception of FC was better than that of
traditional methods (Kugler et al., 2019). Thus, the use
of learning monitoring system (LMS) systems needs to
be examined to further improve the learning outcomes
of pharmacy students in an FC setting of didactic
lectures.

Previous studies have produced controversial results
regarding using information and communication
technology (ICT) in education. For instance, prior
research on fourth-grade students found no significant
difference in outcomes between application-based and
teacher-directed instruction (Bryant et al., 2015).
Similarly, a meta-analysis of K-12 classrooms concluded
that educational technology applications positively
affect mathematics achievement, although this impact
was negligible (Cheung & Slavin, 2023). In higher
education, online, hybrid education in computer
science was more effective than face-to-face
instruction, though the difference did not exceed 10%
of the point maximum (Charytanowicz, 2023).
Additionally, a virtual learning environment
outperformed traditional lectures in an occupational
safety engineering course in higher education (Koskela
et al., 2005). Despite these findings, ICT remains a
valuable tool, and its effectiveness warrants further
validation.

Research suggests that spaced learning (SL) is one of
the most effective teaching methods (Terenyi et al.,
2019; Boettcher et al., 2021; Kornmeier et al., 2022). It
involves spacing out quizzes to increase long-term
memory retention of course material (Noor et al.,
2021). There are two types of SL: “absolute spacing”
and “relative spacing”. The term “absolute spacing”
refers to the total amount of time across all study
intervals in which an item is studied multiple times. For
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example, consider a scenario where a word is studied
four times with two-minute intervals between each
session. In this case, the absolute spacing for the word
is six minutes (two minutes multiplied by three times
equals six minutes), as there are three intervals of two
minutes each.

The term “relative spacing” refers to how each learning
opportunity is distributed. Relative spacing has been
categorised as “expanding spacing”, “equal spacing”,
and “contracting spacing”. In psychology and
linguistics, “expanding spacing” is the most effective
(Nakata, 2018). However, it reportedly increases short-
term but not long-term memory retention (Kanayama
& Kasahara, 2016). Moreover, the effects of “expanding
spacing” have not always been consistent (Nakata,
2015), suggesting that further research is required.

Formative assessment (FA) improves students’
understanding (Prashanti & Ramnarayan, 2019; Say et
al., 2022). FA is the process of appraising, judging, or
evaluating students’ work or performance and using it
to shape and improve students’ competence; it is an
assessment of learning (Prashanti & Ramnarayan,
2019). This study examined the effect of FA across
different teaching methods. In traditional didactic
lectures, FA is defined as assessing students’
understanding of topics using multiple-choice
questions provided on paper at the end of each lecture.
Following the assessment, corrected answer sheets are
distributed to students by the lecturer. FA has been
widely applied in both traditional didactic lectures and
ICT-based teaching. Comparative learning outcomes
between FA in didactic lectures and FA in ICT-based
teaching methods are of academic interest due to the
lack of prior direct comparison.

This study aimed to evaluate the effectiveness of FA in
traditional didactic lectures compared to its
implementation in flipped classrooms (FC) with spaced
learning (SL) using a learning monitoring system (LMS)
as ICT to improve student learning outcomes. Outcome
measures included the differences in external mock
test scores on a knowledge-based drug information
section. This study used pharmacy students enrolled in
a drug information course as an example, but the
findings may apply to any academic field.

Methods
Design

The drug information course, comprising seven
knowledge-based topics, was presented to fourth-year
(P4) students during a six-year pharmacy programme in
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Japan; lectures were given on Wednesdays throughout
the first quarter.

The study design is illustrated in Figure 1(A). The
targeted population comprised P4 pharmacy students
enrolled at a Japanese university in 2018, 2020, and
2022. The three interventions were conducted across
different academic years, introducing the potential for
"natural expected variation” bias in the evaluation
(Boevé et al., 2019). To mitigate this bias, we applied the
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mean difference in external mock test scores (adjusted
by grade-point averages (GPAs)) for the drug information
section within each intervention. These scores were
normalised by subtracting the average national score.
The design was deemed appropriate as the study
focused on the effectiveness of different FA teaching
methods. Figure 1(B) outlines the evaluation scheme in
the study. However, since the design assumed classroom
environments equipped with LMS, classrooms lacking
LMS were regrettably excluded from the study.

Lecture, then in class quiz (FA)

Free post review

)

Free post review

)

Faculty controlled schedule

In class quiz | Post review drill  Post review drill  Post review drill |

(an) (3rd)

! |

(1)

(A)
FAITDL >|
In class quiz
Pre view Pre test and lecture(FA)
FAFCILMS %iﬁ
Pre view Pre test and |ECTre (FA)
FA/(FC+SL)ILMS ;%

)

Regular lectures once a week
for 7 weeks

Apirl

June

One week

Total average of mean difference of external mock tests

|

1st 2nd

external

test

October November December

FA = Formative Assessment; FC = Flipped Classroom; SL = Spaced Learning; TDL = Traditional didactic lectures, LMS = Learning monitoring system.

Figure 1: (A) Study scheme per week in the drug-information course (B) Evaluation scheme.

A learning monitoring system (C-learning NETMAN,
Shizuoka, Japan; https://www.netman.co.jp/) was
installed as the ICT system, which could be accessed and
used from laptops or mobile phones. When necessary,
faculty members could control video files, pre-tests, and
drill functions from their mobile phones, while students
could view videos, answer pre-test questions, and
complete drills. The FC + audience response systems
have been discussed previously (Nakagawa, 2021).

Materials

The following factors were selected for analysis: sex
(female or male), GPA, correct percentage of pre-test
answers, correct percentage of in-class quiz answers,
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number of drills, and incentives. The primary outcome
was the mean difference in external mock test scores
(adjusted by GPAs) for the drug information section
within each intervention, expressed as individual scores
subsidised by the average national score. The external
mock tests were knowledge-based. The reason for the
GPA-based adjustment is that GPA is significantly
associated with learning outcomes, such as pharmacist
licensing examination scores (Chisholm-Burns et al.,
2017; Alhifany et al., 2020; Daugherty & Malcom 2020).

As the present study results might be confounded by
GPA, an analysis of covariate (ANCOVA) with GPA as a
covariate was performed. The secondary outcomes were
the factors that positively or negatively influenced the
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differences in external mock test scores. Multiple
regression analyses were performed to identify the
factors significantly affecting the primary outcome,
including sex, in-class quiz scores, teaching method, and
GPA. A variance inflation factor of >5 generally indicates
multicollinearity (Varady et al., 2023).

Procedures

First, FA in the traditional didactic lectures (FA/TDL) was
used in 2018. An in-class quiz for each topic was
delivered at the end of the class; it had multiple-choice
question handouts for FA and scantrons. After
submitting the scantrons to the lecturer, correct answer
sheets were provided to the students.

FA in the FC with LMS (FA/FC/LMS) was the mode of
delivery in 2020. Incentives were offered to students
based on improvements in learning outcomes
(Nakagawa, 2021). Incentives for studying can effectively
encourage engagement in study subjects and improve
learning outcomes (Fryer, 2011). Students received one
point each for watching a recorded lecture video in the
LMS, finishing a pre-test in the LMS, attending a lecture,
and responding to an in-class quiz in the LMS.

Lastly, FA in the FC+SL with LMS (FA/(FC+SL)/LMS) was
presented using the same systems in 2022, with
intermittent weekly three-day drills. As incentives,
students received one point each for watching a

Table I: Drill contents
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recorded lecture video in the LMS, finishing a pre-test in
the LMS, attending a lecture, responding to an in-class
quiz in the LMS, and participating in drill practices three
times a week. The reason for setting the weekly three-
day drills was as follows: The well-known Ebbinghaus’
classic forgetting curve, published in the 1880s, has been
widely referred to in research on learning (Wixted &
Carpenter, 2007, Murre & Dros, 2015). Some
researchers who tried to replicate this phenomenon
have concluded that it is not completely smooth and
most likely includes an increase starting at the 24-hour
data point (Murre & Dros, 2015). They also pointed out
that the first night of sleep after learning has a
particularly important effect on memory that may
continue to evolve for several days thereafter.

Additionally, the one-day saving score was higher than
the eight-hour score, and the two-day saving score was
higher than the expected score (Murre & Dros, 2015).
Considering these findings, regular, intermittent three-
day weekly drills were speculated to be more effective
for retaining knowledge.

Review drills were prepared by increasing the number of
questions per topic (Table I). The pooled questions were
drawn from a computer-based exam database (Sundai
Advanced Teaching Technology, Tokyo, Japan, Pharmacy
Education Support System;
https://satt.jp/product/ess/index.html).

Review drill Number of applied questions Number of pooled questions Assigned topic

First 10 10 1

Second 15 31 land2

Third 20 53 1,2and3

Fourth 25 67 1,2,3and 4

Fifth 30 82 1,2,3,4and 5

Sixth 35 93 1,2,3,4,5and 6

Seventh 50 116 1,2,3,4,56and7
Analytical strategy The sample size was calculated using G*Power (Heinrich-

Student's t-test and analyses of variance (ANOVA) were
conducted for parametric distributions. The Mann-
Whitney U-test and the Kruskal-Wallis test were
conducted for non-parametric distribution data. Fisher's
exact and chi-square tests were used to analyse
categorical data. An ANCOVA was performed when there
was a significant difference in background information
among the three cohorts. A p-value < 0.05 was
considered statistically significant.
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Heine-Universitat Dusseldorf;
https://www.psychologie.hhu.de/arbeitsgruppen/alige
meine-psychologie-und-
arbeitspsychologie/gpower.html).

F-tests were used, and statistical analyses were
performed using the ANOVA fixed effect, omnibus, one-
way, and a priori power analyses. The required sample
size was calculated using the following input parameters:
effect size, 0.25; alpha error probability, 0.05; power,
0.8; number of groups, three. A total of 159 students
were required to detect a difference among the three
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interventions. Statistical methods were appropriately
applied depending on data distribution using EZR (‘Easy
R’) for R (Kanda, 2013). Statistical significance was set at
p < 0.05.

Ethical consideration

This study was approved by the ethics committee of the
university (approval number 323) that hosted the
study. The goal of the study was described to P4
students each year using a letter at the course’s final
lecture, after which they handed in their written
informed consent to participate in the study.

Results
Participant characteristics

Atotal of 68, 74, and 74 P4 students participated in the
FA/TDL, FA/FC/LMS, and FA/(FC+SL)/LMS

Table Il: Demographic backgrounds
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interventions, respectively (Table Il). These participants
satisfied the precalculated sample size of 159. The sex
distribution in the FA/TDL, FA/FC/LMS, and
FA/(FC+SL)/LMS groups was 41:27, 46:28, and 41:33,
respectively, and did not differ among the three
teaching methods (p = 0.697). The median GPA values
in the FA/TDL, FA/FC/LMS, and FA/(FC+SL)/LMS groups
were not significantly different (p = 0.114), at 2.80,
2.55, and 2.80, respectively. The pre-test scores in the
FA/FC/LMS and FA/(FC+SL)/LMS groups were not
significantly different (p = 0.490), at 72.9% and 65.7%,
respectively. Those in-class quizzes were significantly
different (p <0.001), at 90.0%, 55.0%, and 44.6%,
respectively. The number of drills in the FA/FC/LMS and
FA/(FC+SL)/LMS groups was 7.5 and 17.0, respectively;
the values were not significantly different (p = 0.170).
The incentive scores between the FA/FC/LMS and
FA/(FC+SL)/LMS groups were significantly different
(p <0.001) at seven (interquartile; IQR 5-7) and three
(IQR 0-5), respectively.

Parameters Traditional didactic  Learning monitoring system P Statistical test
Teaching method FA/TDL (A) FA/FC/LMS (B) FA/(FC+SL)/LMS (C) -
Sex (female: male) 41:27 46:28 41:33 0.697 Fisher’s exact
GPA, median 2.80 2.55 2.80 0.114 Kruskal-Wallis
(1QR) (2.58-3.23) (2.30-3.08) (2.20-3.30)
Pre-test (%), median NA 72.9 65.7 0.470 Mann-
(1QR) (57.5-81.4) (54.2-81.4) Whitney U
In-class quiz, median 90.0 55.0 44.6 <0.001* Kruskal-Wallis
(IQR) (86.0-93.3) (44.6-62.5) (37.9-54.3) A:B<0.001* Post-hoc:
A:C < 0.001* Bonferroni
B:C < 0.003*
Drill (total times), median NA 7.5 17.0 0.170 Mann-
(1QR) (0-23) (12—20) Whitney U
Incentives (max 7), median NA 7 3 <0.001* Mann—
(1aR) (5-7) (0-5) Whitney U

FA, Formative assessment; FC=Flipped classroom; SL= Spaced learning, GPA=Grade-point average; IQR, interquartile range.

Primary outcomes

The data followed a parametric distribution (Shapiro-
Wilk normality test: p-value = 0.301). Accordingly, the
mean differences and standard deviations (SD) of
external mock test scores were calculated and are
shown in Table Ill. The values for the FA/TDL, FA
/FC/LMS, and FA/(FC+SL)/LMS groups were -0.396 (SD
2.14), -0.138 (SD 1.93), and 0.169 (SD 2.09),
respectively. These results suggested a trend of
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improvement across the teaching methods. However,
the differences among the three groups were not
statistically significant (p = 0.262). Figure 2 shows the
ANCOVA results. Significant differences were observed
among the three teaching methods (p =0.003);
however, significant differences were not observed
between the FA/FC/LMS and FA/(FC+SL)/LMS (p =
0.449) groups. ANCOVA could not be performed owing
to significant interactions among the group variables
and covariates of the in-class quiz (p = 0.007).
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Table lll: Primary outcomes

Comparison of formative assessment and ICT in education

Parameters Traditional didactic Learning monitoring system p-value
Teaching method FA/TDL FA/FC/LMS FA/(FC+SL)/LMS
Average difference in the external mock test scores -0.396 (2.14) -0.138 (1.93) 0.169 (2.09) 0.262

(Standard deviation)

FA=Formative assessment; FC, Flipped classroom; SL=Spaced learning.

factor(Teaching.methods)

o FA/ITDL A FAIFC/LMS

4+ FAIFC+SL)ILMS

Three-teaching methods (p = 0.003)

FA/FCILMS vs FA/(FC+SL)/LMS (p = 0.448)

8 24
c
[
o
=
5 07
c
(]
(]
= 2
4 -
6 %+ fay
T T T T T T
15 20 25 30 35 40

Grade-point average

FA = Formative assessment; FC = Flipped classroom; GPA = Grade-point average; SL= Spaced learning, TDL =Traditional didactic lectures, and
LMS = Learning monitoring system.

Figure 2: The three teaching methods (p = 0.003), FA/FC/LMS vs FA/(FC+SL)/LMS (p = 0.449).

Secondary outcomes

Table IV summarises the results of the multiple
regression analysis. The variance inflation factor of the
four variables ranged from 1.12 to 4.47, indicating that
the analysis had a low chance of multicollinearity and
was reliable. Variables significantly associated with the
mean difference in the external mock test scores

Table IV: Multiple regression analysis

included sex (p = 0.045), GPA (p < 0.001), teaching
method for FA/FC/LMS (p = 0.003), and teaching
method for FA/(FC+SL)/LMS (p = 0.003) (estimated
regression coefficients: 0.46, 2.17, 1.24, and 1.51,
respectively). GPA had the strongest association,
followed by the FA/(FC+SL)/LMS and FA/FC/LMS
teaching methods.

Regression coefficient  95% Confidence .
Parameters VIF . . Standard error  t-statistics p
estimate interval

Sex (Male) 1.12 0.46 0.01-0.91 0.23 2.01 0.045*
GPA 1.56 2.17 1.72-2.61 0.23 9.59 <0.001*
In-class quiz 4.47 0.02 -0.004-0.037 0.01 1.61 0.110
Teaching methods "
(FA/FC/LMS) 3.69 1.24 0.42-2.07 0.42 2.96 0.003
Teaching methods

3.69 1.51 0.55-2.47 0.49 3.11 0.003*
(FA/(FC+SL)/LMS)

GPA, grade-point average; FA, formative assessment, FC, flipped classroom; SL, spaced learning; LMS, learning monitoring system; VIF, variance inflation

factor., *: Statistically significant

Pharmacy Education 25(1) 66 - 75
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Discussion

This study evaluated the effectiveness of FA in
traditional didactic lectures, FC with LMS, and FC + SL
using LMS to improve student learning outcomes. The
outcomes were measured by differences in external
mock test scores on the drug information section,
which focused on knowledge-based content. As a
result, teaching methods that utilised LMS significantly
improved student learning outcomes compared to
didactic methods. This finding suggests that LMS plays
a critical role in enhancing student understanding in
knowledge-based classes. Teaching methods using LMS
have some advantages. First, LMS is useful for
summarising student understanding by gathering their
responses to multiple-choice questions (Tuma, 2021).
For example, in this study, an in-class quiz on a
particular topic in the FA/FC/LMS was available to
students immediately after the lecture, thus enabling
the lecturer to determine how much the students
understood the topic. This led the lecturer to
incorporate the students' understanding and further
deepen their knowledge in future sessions. In contrast,
in the FA/TDL, multiple-choice questions are
administered through paper-based tests at the end of
the class; therefore, timely responses from students
based on their understanding are impossible. This is
because FA's learning outcomes differ between
traditional didactic lectures and teaching methods
implementing LMS.

Despite the above advantages, learning outcomes
using ICT are controversial. A previous study
demonstrated that a teaching method using FC with ICT
resulted in positive learning outcomes (Kim et al., 2017;
Wau et al., 2022). However, a study using virtual reality
technology reported that this teaching method may not
always be more effective than didactic learning
regarding increasing comprehension (Kaphingst et al.,
2009). Another study using e-learning, which has the
benefits of flexibility and freedom in planning learning
schedules, also reported no positive outcomes (Kelly et
al., 2009). Additionally, a meta-analysis revealed that e-
learning did not significantly improve the knowledge,
skills, and clinical behaviour of health professionals and
students in higher education (Fontaine et al., 2019).

In contrast, blended learning, which combines face-to-
face learning with e-learning, has demonstrated better
outcomes than traditional learning in healthcare
education (Vallée et al., 2020; Liu et al., 2024). Based
on these findings, while e-learning alone may have a
limited impact on learning outcomes, combining face-
to-face lectures with ICT-based learning methods such
as FC can effectively enhance student understanding.
As the present study used FC with ICT, teaching
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methods with ICT may be more innovative than
traditional didactic methods.

The effects of SL in combination with ICT have been
previously described, although the results were not
significant (Choe et al., 2022). The previous study
utilised spaced learning at a frequency of two times
every two weeks. The present study set spaced
intervals to three days per week. However, significant
differences between the FA/FC/LMS and
FA/(FC+SL)/LMS groups were not observed, implying
that SL does not improve student learning outcomes.
The spaced interval for FA/(FC+SL)/LMS was set based
on Ebbinghaus’ classic forgetting curve. Although this
method has a theoretical basis, satisfying the incentive
requirements might be demanding for students in
FA/(FC+SL)/LMS. The results of the incentive scores
demonstrated that the scores for FA/(FC+SL)/LMS were
significantly lower than those for FA/FC/LMS.
Therefore, the true effectiveness of SL was not
demonstrated. It is possible that the faculty-controlled
schedule did not function effectively.

The present study also verified that male students
exhibited significantly negative learning outcomes
using LMS. A previous study has reported that boys
typically have higher confidence in their ICT skills than
girls, while girls may perform better in certain ICT-
related tasks; nevertheless, girls tend to have better
self-regulation and use learning tools more frequently
than boys, which might contribute to their improved
performance in some ICT-based learning environments
(Campos & Scherer, 2024). Therefore, the results of the
present study could be similar.

This study had some limitations. First, interventions
across years, which may have contributed to ‘natural
expected variation’ bias, were compared (Boevé et al.,
2019). However, the differences in external mock test
scores that expressed individual scores subsidised by
the average national score were evaluated, and
ANCOVA was performed among the teaching methods.
Therefore, the expected natural variation could be
reduced. To obtain more robust evidence, a cross-
sectional or randomised investigation is required.
Second, a long-term effect comparison among the
three teaching methods was not made in this study.
The study focused on the learning outcomes of
different teaching methods within the same vyear,
evaluating only the short-term effects. Therefore,
future studies should compare the long-term learning
outcomes of external mock tests among the three
teaching methods.

The results of this study revealed that FA by teaching
methods using LMS improved student learning
outcomes compared to traditional didactic lectures,
suggesting that active learning with LMS may enhance
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student learning outcomes. As LMS can be remote-
controlled by faculty members using their
smartphones, the system can be installed on all
learning equipment at any education level. Cross-
sectional or randomised controlled design studies are
required to confirm the present study findings and
verify that LMS improves learning outcomes across
academic fields. Implementing this learning method
would ensure that students who study their
specialities using LMS at higher levels of education can
successfully graduate from their schools, colleges, or
universities, thus laying the foundation for an
educationally advanced society in the future.

Conclusion

This study assessed the effectiveness of FA teaching
methods that integrate LMS with traditional didactic
lectures. Specifically, it focused on flipped classroom
models utilising audience response systems as part of
the FA/FC/LMS approach. This innovative teaching
strategy was compared to the more conventional
method of traditional didactic lectures (FA/TDL) to
evaluate its impact on improving student learning
outcomes. By leveraging ICT tools, the FA/FC/LMS
approach aimed to foster an interactive and engaging
learning environment, encouraging active student
participation and enhancing knowledge retention.

These findings suggest that incorporating LMS into
higher education curricula, particularly in professional
programs such as pharmacy, substantially supports
student learning and academic success. Additionally,
this approach can be adapted and applied across
various disciplines in higher education, helping
students to achieve their educational goals and
successfully graduate from their programs.
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Introduction

Pharmacovigilance refers to the science and activities

Abstract

Background: Pharmacovigilance is essential for ensuring drug safety by monitoring
Adverse Drug Reactions (ADRs). However, awareness of ADR reporting among healthcare
professionals, including medical students, is often inadequate. This study evaluates the
impact of a Continuing Medical Education (CME) program on pharmacovigilance
knowledge and ADR reporting awareness among second-year medical students at
Mahatma Gandhi Memorial (M.G.M.) Medical College, Indore. Methods: A pre-post
intervention study was conducted with 187 students. The CME programme covered ADR
reporting under the Pharmacovigilance Programme of India (PvPI). Data were collected pre-
and post-intervention using a structured questionnaire focusing on pharmacovigilance
definitions, ADR reporting, signal detection, and ADR misconceptions. Descriptive statistics
and paired t-tests were employed to evaluate significant differences in pre-test and post-
test scores. Results: Significant improvements in knowledge were observed after
attending the CME programme, particularly in ADR identification (30.43%), ADR reporting
methods (29.17%), signal detection (76.56%), and roles of pharmacovigilance
organisations (127.40%). Paired t-tests showed statistically significant differences
between pre- and post-test scores (p = 0.004). Conclusion: The CME programme was
effective in enhancing pharmacovigilance awareness among medical students,
addressing knowledge gaps, and improving ADR reporting practices. Future studies
should assess long-term knowledge retention.

crises, especially when adverse effects go unreported
or undetected (Shukla et al., 2024).

Research indicates that healthcare professionals,

related to the detection, assessment, understanding,
and prevention of adverse effects or any other drug-
related problems. It plays a pivotal role in ensuring
medication safety and safeguarding public health
(World Health Organization, 2024). Adverse Drug
Reaction (ADR) reporting, designed to identify and
mitigate risks associated with pharmaceutical products,
is an integral component of pharmacovigilance.
However, inadequate ADR reporting has substantial
implications, including compromised patient safety,
reduced drug efficacy, and potential public health
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including medical students, often possess limited
knowledge and insufficient practice regarding ADR
reporting (Olsson, 2008). Despite the critical role of
pharmacovigilance in ensuring medication safety,
barriers, such as lack of awareness, inadequate training,
time constraints, and apprehension about legal
consequences, often hinder healthcare professionals,
including medical students, from actively participating in
ADR reporting. This gap underscores the importance of
educational interventions, such as Continuing Medical
Education (CME) programmes, which have been
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identified as effective tools for enhancing healthcare
professionals’ skills and knowledge (Ganesan et al.,
2017). CME programmes specifically focused on
pharmacovigilance are crucial to preparing future
healthcare providers to accurately identify, assess, and
report ADRs, thereby addressing knowledge gaps and
improving overall healthcare quality (Ganesan et al,
2017). VigiFlow, a case report management software
developed by the Uppsala Monitoring Centre, serves as
a tool for processing and analysing individual case safety
reports, facilitating the global pharmacovigilance effort.

Educational interventions have been shown to
significantly impact pharmacovigilance awareness. For
instance, educational interventions improved the
awareness of pharmacovigilance among medical
undergraduates in a tertiary care teaching hospital
(Kalikar et al., 2020). Additionally, pharmacovigilance-
focused education significantly improved ADR reporting
skills among healthcare professionals (Ganesan et al.,
2017). In India, ADR reporting remains alarmingly low,
with only about 1% of ADRs reported, compared to the
global average of around 5% (Shukla et al., 2024). This
disparity emphasises the urgent need for improvements
in India’s pharmacovigilance system.

This study aimed to evaluate the impact of a CME
programme on pharmacovigilance awareness among
second-year medical students at Mahatma Gandhi
Memorial (M.G.M.) Medical College, Indore. The primary
objectives are to assess baseline knowledge of
pharmacovigilance and ADR reporting among the target
group, evaluate knowledge improvement post-CME, and
identify persisting knowledge gaps in specific areas. This
study also sought to assess changes in students’
attitudes towards ADR reporting following the CME
programme and identify areas requiring further training
and emphasis. By understanding the influence of
educational strategies on pharmacovigilance knowledge
and practice, this research would contribute to future
policy and curriculum development in
pharmacovigilance training, ultimately enhancing drug
safety and improving patient care.

Methods
Design

The study was initiated following the ethics approval
waiver from the Institutional Ethics Committee,
ensuring compliance with ethical standards in research
involving human subjects. This waiver allowed for the
assessment of pharmacovigilance knowledge without
the need for informed consent, as the study focused on
anonymised data collection.
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A pre-post intervention study design was employed to
assess changes in knowledge and awareness of
pharmacovigilance among medical students following a
CME programme.

Population and sample size

The study initially targeted 250 second-year medical
students from the M.G.M. Medical College to ensure a
representative sample for evaluating the effectiveness
of the CME programme. Ultimately, 187 students
completed both pre-test and post-test evaluations,
providing sufficient data for analysis. The decrease in
sample size was primarily due to scheduling conflicts
and personal commitments that hindered full
participation.

Intervention

The 4-hour CME programme was centred on ADR
reporting under the Pharmacovigilance Programme of
India (PvPl). It consisted of comprehensive lectures and
interactive sessions designed to cover critical topics in
pharmacovigilance, including definitions, reporting
procedures, signal detection, and the importance of
ADR reporting.

Data collection

Data were collected through structured questionnaires
administered before and after the CME programme. The
pre-test assessed students’ baseline knowledge of
pharmacovigilance and ADR reporting. It aimed to
identify their initial understanding and any existing
knowledge gaps. A post-test was conducted immediately
following the CME to evaluate the improvement in
knowledge and awareness. The same set of questions
was used to maintain consistency in measuring
knowledge gain.

Questionnaire content and development

The questionnaire comprised ten statements divided
into four sections. The first section, Basic
Understanding of Pharmacovigilance and ADR
Reporting, included three questions that assessed the
participants’ grasp of foundational concepts and
definitions. The second section, ldentification and
Reporting of ADRs, contained three statements focused
on the procedures and conditions for ADR reporting.
The third section, Signal Detection and Safety
Information comprised two statements that evaluated
knowledge about the identification of safety signals.
Finally, the fourth section, ADR Reporting Practices and
Misconceptions, included two statements aimed at
dispelling common myths related to ADR reporting
practices. The questionnaire was developed through a
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thorough process involving literature review and expert
consultations to ensure its validity and relevance. Each
question offered multiple-choice options to facilitate

Table I: Questionnaire content

Impact of CME on pharmacovigilance awareness

straightforward responses, enabling clear statistical
analysis. Table | presents the detailed questionnaire.

Question

Options

1. Pharmacovigilance definition includes all except?

2. Regarding ADR, what is the most appropriate option?

3. What all comes under Serious Adverse Events [SAE]?

4. When healthcare professionals identify and report any suspected
adverse drug reaction to the national pharmacovigilance center or to
the manufacturer, it is called?

5. What is signal detection?

6. Which of the following is/are true?

7. Vigiflow is?

8. ADR Timeline

9. National PV Programme of INDIA has its headquarters at:

10. If a physician reports frequent ADR to the Regional PV centre:

a)Detection

b) Assessment
¢) Treatment
d) Prevention

a) All adverse events

b) When an association between an adverse event and a drug is
established

c) All drug interactions

d) All the above

a) Fatal event

b) Life-threatening event

c) Permanent disability

d) Hospitalization for the event
e) All the above

a) Mandatory reporting

b) Spontaneous reporting

c) Casual reporting

d) Periodic Safety Update Reporting [PSUR]

a) It is new previously unknown safety information

b) Reported information on a possible casual assessment between
adverse events & a drug

c) Relationship being unclear

d) Incompletely documented previously

e) All the above

a) Uppsala Monitoring Center [UMC] is responsible for supervising
the management of WHO Programmes

b) WHO is responsible for supervising the management of UMC
Programmes

c) CDSCO manages both UMC & WHO

d) WHO exchanges information between national centers by Vigimed

a) Encyclopedia of ADR

b) A software for information exchange

¢) A software for case report management designed to meet the
needs of national centers

d) None

a) For sponsor to licensing authority = 14 calendar days
b) Investigator to sponsor within 24 days

c) Sponsor to licensing authority = 7 days

d) Investigator to sponsor = 24 days

a) Delhi

b) Ghaziabad
c) Chandigarh
d) Lucknow

a) He may be punished

b) Be rewarded

c) His ADR forms will not be accepted in the future
d) All ADR reports are confidential

Correct answers are in bold italics

Statistical analysis

The study employed both descriptive and inferential
statistical methods to analyse the data. Descriptive
statistics such as means, modes, and medians were
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calculated for pre-test and post-test scores to
summarise the data. For inferential statistics, a paired
t-test was used to compare pre-test and post-test
scores. The paired t-test is appropriate for this analysis
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as it compares two related samples (pre-test and post-
test scores of the same group of students) to determine
whether there is a statistically significant difference.
Pre-test and post-test responses for each question
were analysed to identify areas with significant
improvements or persistent knowledge gaps. Changes
in students’ attitudes towards ADR reporting were
assessed through responses to attitude-related
questions. This methodology effectively demonstrates
the impact of CME programmes on improving
pharmacovigilance  awareness among medical
students.

Results

Table Il provides a summary of the pre-test and post-
test results across all questions.

Table II: Pre-test and post-test scores by question
with improvement percentages

Question Pre-test Post-test Improvement

number score score (%)
1 185 187 1.08
2 92 120 30.43
3 186 187 0.54
4 120 155 29.17
5 64 113 76.56
6 73 166 127.40
7 172 180 4.65
8 83 119 43.37
9 159 185 16.35
10 168 183 8.93

Section 1: Basic understanding of pharmacovigilance
and ADR reporting (Questions 1, 3, 7)

The comparison of pre-test and post-test scores
demonstrated minimal improvement in Question 1
(Pharmacovigilance Definition) at 1.08%, indicating
that participants had a good baseline knowledge of
pharmacovigilance definitions. A minor improvement
of 0.54% was noted for Question 3 (Serious Adverse
Events), suggesting pre-existing awareness of this
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concept. Moderate improvement of 4.65% was
recorded in Question 7 (Vigiflow), which reflects
familiarity with pharmacovigilance organisations.
Overall, the CME programme reinforced existing
knowledge and clarified fundamental concepts of
pharmacovigilance.

Section 2: Identification and reporting of ADRs
(Questions 2, 4, 9)

Significant improvement was observed in Question 2
(Appropriate ADR Options) at 30.43%, highlighting
enhanced understanding of ADR identification.
Substantial improvement of 29.17% was noted for
Question 4 (Reporting Methods), reflecting increased
knowledge of ADR reporting procedures. Additionally,
a noticeable improvement of 16.35% was achieved in
Question 9 (National PV Programme Headquarters),
indicating greater awareness of national reporting
structures. The CME effectively enhanced students’
ability to identify and report ADRs accurately.

Section 3: Signal detection and safety information
(Questions 5, 6)

The analysis revealed a significant improvement of
76.56% for Question 5 (Signal Detection Definition),
demonstrating increased understanding of signal
detection. Question 6 (True Statements About
Organizations) showed major improvement at
127.40%, indicating improved comprehension of
pharmacovigilance roles. The CME successfully
educated students on signal detection and the
importance of accurate safety information.

Section 4: ADR reporting practices and
misconceptions (Questions 8, 10)

Considerable improvement of 43.37% was observed in
Question 8 (ADR Reporting Timeline), indicating
success in clarifying reporting timelines. Moderate
improvement of 8.93% was noted in Question 10
(Confidentiality and  Reporting Consequences),
reflecting a better understanding of confidentiality and
associated consequences of ADR reporting. The CME
helped dispel common misconceptions and improved
knowledge regarding reporting practices and
confidentiality. Table Il and Figure 1 summarise these
findings.
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Table llI: Brief summary of key findings from each section of questionnaire

. uestions Post-test improvement Average improvement .
Area assessed (Section) Q P & p Conclusion

covered (%) per section (%)
Basic Understanding of 1,3,7 1.08 (Q1), 0.54 (Q3), 4.65 2.09 . -
Pharmacovigilance (Section 1) (Q7) Reinforced existing knowledge
Identification and Reporting of 2,4,9 30.43 (Q2), 29.17 (Q4), 25.98 Enhanced ability to identify
ADRs (Section 2) 16.35(Q9) and report ADRs
Signal Detection and Safety 5,6 76.56 (Q5), 127.40 (Q6) 102.98 Improved understanding of
Information (Section 3) signal detection
ADR Reporting Practices and 8,10 43.37 (Q8), 8.93 (Q10) 26.15 Clarified misconceptions and

Misconceptions (Section 4)

improved reporting knowledge

102.98

B Basic Understanding of Pharmacovigilance

M Signal Detection and Safety Information

W |dentification and Reporting of ADRs

W ADR Reporting Practices and Misconceptions

Figure 1: Section-wise improvement in knowledge areas

Descriptive statistics

Table IV provides a summary of measures for central
tendency and dispersion regarding pre-test and post-
test scores.

Table IV: Summary of central tendency and
dispersion measures for pre-and post-test scores

Statistic Pre-test value Post-test value
Mean 130.2 159.5
Median 139.5 173
Mode N/A 187

Inferential statistics

The p-value obtained from the paired t-test was 0.004,
indicating a statistically significant difference between
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pre-test and post-test scores. This result implies that
the CME programme significantly improved
pharmacovigilance knowledge and awareness among
second-year medical students. The paired t-test
analysis revealed that the CME Programme had a
significant positive impact on students’ understanding
of pharmacovigilance, as evidenced by the statistically
significant  improvement in  post-test  scores,
highlighting the effectiveness of educational
interventions in  enhancing medical students’
knowledge and preparedness for ADR reporting and
pharmacovigilance practices.

Discussion

This study aimed to evaluate the impact of a CME
programme on pharmacovigilance awareness among
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second-year medical students at Mahatma Gandhi
Memorial Medical College, Indore. A unique subgroup
analysis of specific questions provided a detailed
understanding of the areas where students benefitted
the most. Significant improvements were noted in ADR
identification, signal detection, and reporting practices,
highlighting the effectiveness of the CME programme
in addressing both foundational and advanced
concepts of pharmacovigilance.

These findings align with those of a study demonstrating
that a knowledge, attitudes, and practices (KAP)-based
educational intervention in a South Indian tertiary care
hospital significantly improved healthcare professionals’
knowledge and attitudes towards ADR reporting.
Additionally, the intervention led to a doubling in ADR
reporting rates post-intervention, underscoring the need
for continued educational initiatives to establish a
sustained ADR reporting culture among healthcare
professionals (Ganesan et al., 2017). Similarly, a
structured educational workshop significantly enhanced
healthcare providers’ knowledge and perceptions of
pharmacovigilance in a Jordanian teaching hospital,
emphasising the importance of combining knowledge-
based interventions with practical solutions for real-
world challenges in ADR reporting (El-Dahiyat et al.,
2023).

Furthermore, an educational intervention in a Nepalese
oncology-based hospital demonstrated a notable
increase in healthcare providers’ knowledge and attitude
scores post-intervention (Shrestha et al, 2020). This
improvement underscores the effectiveness of
pharmacovigilance education in diverse clinical settings
and suggests that similar interventions could be
beneficial across different levels of healthcare, including
medical students. Similar to the present study, early
integration of pharmacovigilance training within
healthcare education was emphasised as essential for
fostering positive attitudes and ensuring consistent
reporting practices (Shrestha et al., 2020).

A systematic review and meta-analysis identified
educational interventions—particularly workshops—as
the most effective method for enhancing
pharmacovigilance knowledge and increasing ADR
reporting rates (Cervantes-Arellano et al., 2024). These
findings support the CME programme’s focus on
interactive learning sessions, suggesting that these
methods might be optimal for achieving long-term
improvements in pharmacovigilance awareness and
reporting behaviours. Similarly, a study among medical
students reported a significant improvement in
pharmacovigilance knowledge and attitude following an
educational intervention (Kalikar et al, 2020). It also
suggested the need to integrate pharmacovigilance
education into undergraduate curricula to address gaps
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in ADR reporting knowledge early in medical training
(Kalikar et al., 2020).

The subgroup analysis in this study provided detailed
insights into specific areas of pharmacovigilance
knowledge. While students demonstrated adequate
baseline understanding of basic pharmacovigilance
concepts, there was considerable room for
improvement in more complex areas such as signal
detection and reporting practices. This detailed
approach allows for more effective tailoring of
educational content and enables a more accurate
measurement of its impact.

Limitations

The study was conducted at a single institution with a
specific cohort of students, which may limit the
generalisability of the findings. Additionally, the study
did not assess long-term knowledge retention, which is
crucial for understanding the lasting impact of the CME
programme.

Future research

Future studies should include multiple institutions and
diverse student populations to validate these findings.
Long-term  follow-up  assessments are also
recommended to evaluate the retention of
pharmacovigilance knowledge and its impact on actual
ADR reporting practices. Further research could also
explore the practical barriers to ADR reporting and
develop strategies to address these issues.

Conclusion

The CME programme effectively strengthened
students’ knowledge across various areas of
pharmacovigilance, particularly in identifying and
reporting ADRs and understanding signal detection. It
highlighted the need for continuous education and
training to address specific gaps and reinforce
fundamental concepts in pharmacovigilance. The
improved post-test scores demonstrate the value of
educational interventions in preparing future
healthcare professionals for their roles in ensuring drug
safety.
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Introduction

Professional identity refers to an individual's self-
perception of being a member of a particular
profession. This perception includes the values, beliefs,
attitudes, and behaviours of the profession (Lake et al.,
2024). The formation of professional identity among
pharmacists is gradual, starting with students, novice
pharmacists, and experienced pharmacists (Kellar et
al., 2020). Existing literature highlights the diversity and
complexity of pharmacists' professional identities,
highlighting a variety of roles, responsibilities, and
contexts around the world. For example, in a study on
pharmacists’ perceptions of their professional identity,
Kellar and colleagues (2021) reviewed 23 articles and
pharmacists,
businesspersons, patient counsellors, and physician

found themes of
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Abstract

Background: To become a community pharmacist in Tirkiye, it is necessary to gain
experience as an assistant pharmacist in a community pharmacy for a minimum of one
year after graduation. This study aimed to explore the experiences of recently graduated
pharmacists who have experienced assistant pharmacy practice (APP), a one-year
training alongside community pharmacists in Tirkiye, focusing on various aspects of this
practice, particularly professional identity formation (PIF). Methods: A qualitative
approach was used to achieve this objective. A case study design using in-depth
interviews allowed participants to describe their lived and perceived experiences in their
own words. Results: Twenty pharmacists (15 females and 5 males) were interviewed.
Four themes emerged from the data: (1) contributions of assistant pharmacy practice to
PIF, (2) challenges of this practice, (3) stages of PIF during this practice, and (4)
pharmacists' perceptions of their roles at the conclusion of the PIF process. Conclusion:
Considering the stages in question and the difficulties encountered in the practice, as
acknowledged by the relevant authorities, it is anticipated that PIF during the APP period
could be facilitated, and pharmacists' perspectives on the practice could change.

supporters. In particular, as recently graduated
pharmacists are unable to develop a professional
identity based on their education, the contribution of
procedural processes required to become community
pharmacists is an important subject of curiosity. In the
limited literature, O'Sullivan and colleagues (2023)
identified the processes that contribute to the
formation of the professional identity of newly
graduated pharmacists as graduates having the
freedom to make decisions and interact with patients.
Liu and colleagues (2018) showed that a special study
programme focused on Biomedical Ethics and Human
Sciences in medical education supported students’
academic skills, productivity, and career development,
including professional identity formation (PIF). These
findings provide an important example of how
interdisciplinary approaches applied to fields other

dispensers,
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than pharmacies can be effective for PIF. The study also
revealed that it positively affected professional identity
development, leaving lasting effects during clinical
practice for graduate physicians (Liu et al., 2018).

Community pharmacists are among the frontline
healthcare professionals who provide services to
improve the health of individuals and society. In their
daily practice, they undertake tasks such as drug
counselling, prescription management, and increasing
patient compliance with medications (Watson et al.,
2023). At the same time, they make valuable
contributions to the health system by participating in
public health campaigns, managing chronic diseases,
providing vaccination services, and making lifestyle
change recommendations. The multifaceted roles of
pharmacists in the health system have become even
more important, especially with the increasing health
needs of society. In this context, community
pharmacists have a strategic position to improve
patient care and provide sustainable solutions to the
healthcare system (Eldooma et al., 2023).

The community pharmacy process in Turkiye is worth
examining from the PIF perspective. The process
followed in Tirkiye consists of five years of pharmacy
education supported by theoretical and practical
courses and internships (Pharmacy Faculties Deans
Council, 2019b). Students required to complete 120
days of internships can conduct their internships in
community pharmacies, hospital pharmacies, and
industry settings (Pharmacy Faculties Deans Council,
2019a). Additionally, with the implementation of the
"Assistant Pharmacy Practice" in 2014 in Tarkiye, “a
pharmacist who intends to open a community
pharmacy or work as a responsible manager in
community pharmacies must work as an assistant
pharmacist in community pharmacies under a service
contract with a pharmacy owner for at least one year”
(Ministry of Health, 2014). Assistant pharmacy practice
is a critical factor for the success of healthcare systems.
Furthermore, it was suggested that having multiple
pharmacists in pharmacies alongside assistant
pharmacists would improve communication, as
patients prefer to interact with pharmacists (Bulut &
Bilgener, 2021).

Arslan and colleagues' (2020a) study conducted using
SWOT analysis explored the strengths and weaknesses
of assistant pharmacy practice. According to this study,
the strengths of assistant pharmacy practice include
providing experience, service delivery by pharmacists
in community pharmacies, an increase in the number
of pharmacists per patient in therapy, and a temporary
contribution to pharmacist employment. However, the
weaknesses of assistant pharmacy practice include
inconsistencies in salaries, additional expenses for
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pharmacies and pharmacists, the length of the assistant
pharmacy practice period, a limited number of
pharmacists willing to employ assistant pharmacists
and issues such as position inconsistency between
assistant pharmacists and second pharmacists or
apprentices (Arslan et al., 2020b).

There are unanswered questions regarding the success
of assistant pharmacy practice, which contain highly
compelling arguments for qualified community
pharmacies. In particular, these questions focus on the
contribution of assistant pharmacy practice to the PIF
process of recently graduated pharmacists. Because
universities can initiate an appropriate PIF process for
pharmacists, it is emphasised that those who complete
the process will be community pharmacists; therefore,
exposure to as many outstanding community
pharmacists as possible is essential (Edwards, 2020).
However, no studies have been found in the literature
regarding the PIF process during the assistant
pharmacy practice period implemented in Tirkiye in
recent years. However, understanding the dynamics of
the PIF process will shed light on the evolving role of
pharmacists in society (Holden et al., 2012; Gunaseelan
et al., 2023). Therefore, this study aimed to explore the
experiences of pharmacists undergoing assistant
pharmacy practice in Tirkiye, focusing on various
aspects of this practice, particularly the development of
PIF.

Methods
Study setting

This study was conducted in Tirkiye, where assistant
pharmacy practice was introduced in 2014.

Study design

Given the significance of the process of forming
pharmacists' professional identities, a single descriptive
case study approach was employed to gain a
comprehensive understanding of the professional
identity formation process of recently graduated Turkish
pharmacists working in community pharmacies. A case
study is a research strategy that involves an in-depth and
detailed examination of the subject of the case study, in
which researchers seek to understand the dynamics
present in a particular setting (Baxter & Jack, 2008). A
semi-structured interview script (Appendix A) was
created to elicit participants' descriptions of the
experiences that contributed to their thinking, acting,
and feeling like a pharmacist. A qualitative approach
using a constructivist-interpretivist methodology was
adopted to gain an in-depth understanding of
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pharmacists' perspectives (Lincoln et al., 2011). The
interview questions were tested for clarity in the first
interview, and minor revisions were made to the
questions based on this interview.

Study participants and recruitment strategies

During the recruitment process, a convenience-based
purposive sampling strategy was employed to target
pharmacists with experience in assistant pharmacy
practice in Turkiye. A flowchart illustrating the
participant selection process is shown in Figure 1. The
study targeted individuals who had experienced the
assistant pharmacy practice application within the last
two years, assuming that they would recall their
experiences with the application more vividly. To form
this purposive sample, invitations were extended to
pharmacists who had engaged in the “Assistant
Pharmacy Practice,” introduced in Tirkiye in 2014, for
a minimum of two months. Initially, an invitation
message was circulated through WhatsApp groups of
pharmacists registered with the Pharmacy Chambers. A
passive snowball technique was implemented to
further expand the participant pool. Snowball sampling

Potential participants contacted
N=309

A case study on professional identity formation

was employed to recruit participants. This method is
particularly effective for reaching populations that are
otherwise challenging to access or locate (Parker et al.,
2019). It relies on initial participants referring
subsequent participants, creating a “chain” of
recruitment. Twelve registered pharmacists responded
affirmatively to participate. Subsequently, consenting
participants were encouraged to refer to colleagues
who met the inclusion criteria to participate in the
study. As a result, eight additional individuals were
included in the study, and a total sample size of 20
participants was achieved using data saturation
principles (Mason, 2010). In determining data
saturation, the criterion of terminating data collection
when no new themes or information emerged was
taken as the basis. In this context, data repetitions
began to be observed after 18 participants. In addition,
two additional participants were interviewed to
confirm the accuracy of the findings and robustness of
the themes. This method aimed to ensure data
saturation in accordance with the qualitative research
paradigm of the study and increase the reliability of the
results obtained (Mason, 2010).

Participants who experience the practice of
Assistant Pharmacy for at least two months
and in a community pharmacy

Responses received
n=12

Total response
n=20

Passive snowballing
N=8

Figure 1: Flowchart of the participant recruitment process

Data collection

The researchers developed a semi-structured interview
guide. As depicted in Appendix A, the guide was
developed by researchers using the existing literature
(O’Sullivan et al., 2023). This guide consisted of open-
ended questions, allowing the interviewer to explore
participants' narratives in-depth and enabling them to
provide detailed descriptions of their experiences. The
interview guide used for data collection in this study
was specifically developed for this research. To ensure
validity, it underwent a thorough validation process.
Initially, a panel of experts in the fields of pharmacy
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education and qualitative research reviewed the draft
version. The panel assessed the clarity, relevance, and
comprehensiveness of the questions. Based on their
feedback, revisions were made to improve the focus
and clarity of the guide. To facilitate the involvement of
interested individuals, a direct communication channel
with the research team was established, which enabled
the scheduling of interviews at mutually convenient
times, dates, and locations. All interviews were
conducted remotely via Zoom between October 2023
and January 2024, with durations ranging from 20 to 50
minutes. Participants were instructed to provide any
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comments during the interview that they did not want
to share with the researchers later; however, no
participants provided such comments. The participants
did not receive compensation for their time. There was
no pre-existing relationship between the interviewer
and participants. Candidate participants were
evaluated according to the following criteria:

Inclusion criteria:

1. Having worked as an assistant pharmacist in a
community pharmacy for at least 2 months.

To ensure the anonymity of participants, no personal
identifiers were collected, and data were coded to
prevent identification. Each participant was assigned
the letter "P" followed by their identification number.
All data were stored securely in password-protected
files accessible only to the research team in compliance
with data protection regulations.

Data analysis

The case study design employs specific data analysis
methods, primarily coding and the constant
comparative method (Stake, 1995).

The data were coded in a manner that ensured that no
smallest word from the field was lost based on Kuckartz
and Strauss’ coding paradigm. Initially, the data were
segmented into open codes, followed by categorisation
and thematic analysis, thus completing axial and
selective coding (Strauss, 1987; Kuckartz, 2014). Data
analysis was conducted using MAXQDA 24.3.0, a
software tool for qualitative data analysis. The software
allowed for the systematic identification of themes and
patterns across the dataset, providing a structured
approach to data analysis. It also facilitated the
visualisation of connections between different codes
and themes, ensuring the rigour and reliability of the
analytical process. Initially, all three investigators
coded the first interview, followed by the subsequent
interviews coded by the primary investigator. Regular
meetings were held to discuss emerging categories and
to ensure a reflexive approach throughout the study.
Writing memos during coding to facilitate subsequent
analysis is a fundamental aspect of the qualitative study
approach. Memos were exchanged with the research
team. The memo-writing process provided an
opportunity for the team to dissect the codes and
analyse their significance within the interview context
(Clarke & Braun, 2021). Consistent with the qualitative
study approach, data collection and analysis continued
until saturation of categories was achieved (Clarke &
Braun, 2021). The aforementioned tools were used
alongside the constant comparative method. Emerging
categories were refined, and the properties and
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dimensions of each were identified. The relationship
between the core category and the other major
categories was continually explored and refined.

Rigour

To minimise researcher bias and adhere to theoretical
sampling principles, this study engaged pharmacists
practising as assistant pharmacists in various cities
across Tirkiye. A group of pharmacists who confirmed
these results were discussed as a means of validating
the findings (Guba & Lincoln, 1981). The chosen design
played a crucial role in fostering reflexivity, allowing the
researcher to demonstrate a critical self-reflective
awareness of their role in both the analysis and overall
study (King & Kitchener, 2012). Strategies were
systematically employed to ensure precision and
validity throughout the study (Morse, 2015). Each stage
of data collection and analysis involved at least two
researchers, and team consensus-building discussions
were conducted to enhance the reliability of the
findings. Care was taken to avoid imposing biased
codes and categories on data.

Ethical considerations

This study was approved by the Ethics Committee of
the Faculty of Pharmacy of Ataturk University (Approval
No: 2400008793). The study was conducted in
accordance with the ethical principles outlined in the
Declaration of Helsinki. Written informed consent was
obtained from all participants prior to their
involvement, and their participation was entirely
voluntary. Participants were also informed that they
could withdraw at any time without providing a reason.
Efforts were made to minimise any potential
psychological or emotional distress during data
collection. Participants were informed that they could
skip any questions they found uncomfortable.

Results
Demographic characteristics

Nineteen pharmacists (15 females and 4 males) were
subjected to analysis. Their ages ranged from 23 to 26
years old. It was found that the duration since
graduation varied from a minimum of 6 months to a
maximum of 30 months. Among the pharmacists
interviewed, some had experienced assistant pharmacy
practice for at least two months, while others had
experienced it for up to 16 months. The pharmacists
interviewed worked in community pharmacies,
hospital pharmacies, pharmaceutical warehouses, and
academia (Table I).
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Table I: Participant baseline characteristics

Number of
.. Number of Number of
Participant . months as an . . Current work
Gender Age months since months of . Internship setting .
number? A q . assistant setting
graduation internship R
pharmacist
5 Male 25 18 4 1 CommunltY Hospital
pharmacy/industry pharmacy
Community Hospital
3 Male 24 18 5 4 pharmacy/industry/ ospita
. pharmacy
academia
4 Female 24 18 4 12 Community Hospital
pharmacy/industry pharmacy
5 Female 25 17 4 11 Community pharmacy Pharmaceutical
warehouse
Community c it
6 Male 25 24 4 16 pharmacy/ ommunity
. pharmacy
Hospital pharmacy
Community c it
7 Female 25 18 4 15 pharmacy/ ommunity
. pharmacy
Hospital pharmacy
Community
8 Female 24 18 4 12 Community pharmacy  pharmacy
owner
9 Female 25 30 4 11 Community pharmacy  Academia
10 Male 26 18 4 4 Community pharmacy Hospital
pharmacy
Community G it
11 Female 24 6 4 3 pharmacy/ ommunity
. pharmacy
Hospital pharmacy
12 Female 26 12 4 13 Community pharmacy Hospital
pharmacy
Community Communit
13 Female 24 6 4 3 pharmacy/hospital 4
. pharmacy
pharmacy/ industry
Community G it
14 Female 24 6 4 5 pharmacy/ ommunity
. pharmacy
Hospital pharmacy
Community
15 Female 25 18 4 13 Community pharmacy pharmacy
owner
16 Female 23 6 4 2 Community pharmacy Community
pharmacy
17 Female 23 6 4 ) Commuth Community
pharmacy/industry pharmacy
Community Hospital
ospita
18 Female 24 6 4 4 pharmacy/ P
. pharmacy
Hospital pharmacy
19 Female 26 18 4 12 Community pharmacy Hospital
pharmacy
20 Female 24 24 4 12 Community pharmac Academia
2 Participant 1's interview was used for training and testing purposes, so was not included in the data set.
Qualitative this practice, (3) stages of PIF during this practice, and

(4) pharmacists' perceptions of their roles at the

Four themes emerged from the data: (1) contributions ) .
conclusion of the PIF process (Figure 2).

of assistant pharmacy practice to PIF, (2) challenges of

Pharmacy Education 25(1) 83 - 95 87



Ulutas Deniz et al.

A case study on professional identity formation

Contributions to PIF

Pharmacy owner’s counselling .
Realising the reality of the .
profession =

Gaining different experiences
from internships

Challenges
Feeling as a staff
Pharmacy staff’s perception
The feeling of being watched
over

Assistant pharmacy
period

|

Assistant pharmacist

|

Professional identity formation

process

Getting salary

v

Taking responsibility

v

Desire to learn

v

Increase in self-
confidence

v

Learning to
communicate with
patients

v

Getting feedback from
patients

v

Thinking, acting, and

Healthcare advisor

feeling as a pharmacist Manager
v .
. Communicator
Now a community
pharmacist

Figure 2: Thematic analysis

Theme 1: Contributions to PIF

Accordingly, the practice of assistant pharmacy made a
significant contribution to the professional identities of
the participants by allowing them to receive guidance

Pharmacy Education 25(1) 83 - 95

from pharmacy owners, realise all aspects of the
profession, and provide different contributions from
the internships they wundertook during their
undergraduate education. During this process, the
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consultancy received from pharmacy owners revealed
that it is useful to obtain information from experienced
pharmacists before opening their own community
pharmacies. Participants experienced all aspects of
community pharmacy during this period and
discovered both the positive and challenging aspects
that they had not noticed before. Unlike the short-term
internships ~ completed  during  undergraduate
education, assistant pharmacy practice offered
participants a longer-term and more responsible
experience. This shows that they play an in-depth and
effective role in PIF.

“So, actually, for example, from the moment | first
entered, is good. Because I'm learning things, you
know, there's experience in front of me, seeing two
or three steps ahead of me, and it's nice to get
support from pharmacy owner.” (P13)

“Thus, assistant pharmacy period represented a
comprehensive process for me, wherein | gained
insights into the true facets of my profession,
encompassing both its merits and challenges.” (P5)

"Assistant pharmacy practice was more effective in
my opinion because during internships, you're
inevitably seen as a student, but in pharmacy
assistance, you are there as a pharmacist. You have
more responsibilities, so | think assistant pharmacy
practice is more effective.” (P17)

Theme 2: Challenges

During the assistant pharmacy practice period,
participants encountered several challenges. These
challenges are grouped into three categories. These are
feelings as a staff, pharmacy staff's perception, and the
feeling of being watched over. Participants stated that
they felt not only as pharmacists but also as staff during
the process. However, the pressure to be under
observation by other pharmacy staff and to focus on
specific tasks caused participants to experience
uncertainty regarding how they were perceived by
colleagues and pharmacy owners. Although most of the
participants generally felt like pharmacists, they felt like
staff during the assistant pharmacy practice and were
asked to perform the duties expected from other staff
with a sense of responsibility towards the pharmacy
owners. This reflects the complexity of the hierarchical
dynamics and professional identities  within
pharmacies. According to the data, it took time for
other pharmacy staff to accept the participants, and
they had difficulties in being seen as full-fledged
pharmacists. Although most pharmacists felt like
pharmacists occasionally, they were worried about
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making mistakes because they were watched or
observed by pharmacy owners, which increased their
feelings of stress and tension.

"But still, you never truly have your own business
afterward, | mean, working with a pharmacist is
nice, but you're still under the pharmacist's
management. So, when you make a mistake, you
are accountable to the pharmacist. You are still an
employee, so to speak. In that sense, one wants to
be in their own pharmacy a bit, they want a
pharmacy they can manage with their own rules."
(P13)

“Therefore, it takes time for staff to accept us. We
have to prove ourselves by showing that we know
what we are doing. That's the biggest challenge,
honestly." (P11)

"You know, having the pharmacy's management
always under observation, being watched all the
time, creates a tense atmosphere. Even when
providing information, | wonder if I'm giving the
right information or if I'm speaking to the patient
incorrectly, considering the fact that I'm just an
employee while the owner of the place is the boss."
(P10)

Theme 3: The six stages of an assistant pharmacist's PIF

During this practice, the process of developing a
professional identity itself included six stages: getting a
salary, taking responsibility, desire to learn, increasing
self-confidence, learning to communicate with
patients, and receiving feedback from patients. At the
end of these six stages, the pharmacists felt, thought,
and acted as pharmacists. They progressed through the
different stages of expression intensity. Figure 3 shows
the MAXQDA output and the density of the
expressions.

The salary instilled a sense of responsibility in the
participants and encouraged them to perform similar
tasks as other pharmacy personnel throughout the
assistant pharmacy practice process. Participants
emphasised that the main difference between the
internship process and assistant pharmacy is getting a
salary and stated that this situation brings with it taking
on more responsibility. These responsibilities typically
include duties as the pharmacists in charge. Increasing
responsibilities with salary has increased pharmacists'
desire to learn and improve their ability to
communicate more effectively with the knowledge
they have acquired in this process.
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Figure 3: Maxqda output for the six stages of PIF during APP

Most participants stated that their self-confidence
increased as they learnt more about pharmacy
management, making them feel more comfortable and
confident in interacting with patients. In this sense, it
can be stated that interacting with patients has a
critical role in creating the professional identities of
pharmacists. However, some pharmacists had difficulty
with this process and were excluded. This shows that
pharmacists who have difficulty interacting with
patients may have difficulty fully embracing their
professional identities. According to the data obtained,
feedback from patients played an important role in
reinforcing the professional identity of pharmacists.
This feedback had a positive impact on pharmacists,
who emphasised that they had more empathy with
patients and were able to communicate with them
more effectively.

“When the pharmacy owner starts paying your
insurance and salary, they expect something from
you. Because they're saying, 'l paid for this salary.’
This is why nobody looks at you like a trainee
anymore. They see you as a pharmacist now.” (P5)

“In assistant pharmacy, you're fully involved, you
have responsibilities. After the pharmacist leaves,
you're in charge of the pharmacy, so if something
happens, the responsibility is yours, you take charge
of the pharmacy.” (P13)

“In assistant pharmacy, if you don't know the
information related to the pharmacy, you have to
learn because you'll be doing this job, and you won't
be doing it for just 1-2 months; you'll be doing it for
a year, so you have to learn everything, including
the workflow system.” (P16)

"When | first dispensed medication to a patient in
pharmacy assistance, | noticed that people expect
me to say something, so this particularly instills
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confidence in a person. Being able to solve things,
handle things, and manage things." (P5)

“I could describe myself as someone who wasn't
exactly short-tempered, but rather someone with
flashes of brilliance, but | really wasn't like that at
all. Patients can come to the pharmacy with
different moods. And, of course, welcoming them
with understanding involves empathy. | understand,
yes, | could understand their anger at that moment.
I could understand their impulsive behaviour at that
moment because there was a patient in front of me,
a client. By looking at it that way, I felt like | polished
this aspect of myself a bit more, honestly." (P15)

“Over time, I've learnt to refine myself by
empathising and putting myself in the patient's
shoes as much as possible. Previously, when
someone didn't understand something, | used to
say, "Don't you understand?" Now, I say, "Okay, you
may not understand. Let me explain it in a way that
you'll understand." | strive to simplify it to their level
so they can grasp and comprehend it comfortably.”
(P5)

"After graduating, experiencing situations in
pharmacy assistance where patients thanked me,
preventing some complications, or receiving positive
feedback from patients when | resolved issues, all
contributed to making me feel like a pharmacist.”
(P8)

Theme 4: Perceptions of role

Pharmacists thought, acted, and felt like pharmacists at
the end of the above stages. Participants felt that the
assistant pharmacy practice helped them understand
the knowledge and skills they needed to become
community pharmacists. At the end of the PIF process,
most pharmacists described their professional

90



Ulutas Deniz et al.

identities as healthcare advisors, some as managers,
and a few as communicators.

"We are primarily health advisors. Patients come to
the pharmacy, you know there's a saying, 'the
pharmacist covers the doctor's mistake, and the
grave covers the pharmacist's.' Being a pharmacist
means being able to provide health counseling,
knowing the interactions of medications in the
prescription, being able to answer questions, in my
opinion." (P12)

"For me, it means more of management because the
pharmacist is also the manager of the pharmacy.
Even though we are assistant pharmacists, since our
names are used on the licence, we were responsible
for coordinating and organising everything in the
pharmacy." (P17)

"What | noticed the most is that being a pharmacist
means being a communicator. This is because
people of all types and models come together. All
opinions, ideas, and ideologies, including those from
different nations, came to the pharmacy. At this
point, being able to talk to every person always gave
me a lot. In addition, the ability to persuade falls into
the subcategories of communication. Can you
convince the patient, can you provide confidence to
the patient, does the patient feel comfortable with
you, and can you cheer the patient? These are
important for pharmacy." (P5)

Discussion

Using a case study design, a narrative summary of the
role and effects of assistant pharmacy practice on PIF
was built. Despite the challenges encountered in PIF
during practice, it was observed that assistant pharmacy
practice was particularly supported by pharmacists,
especially in terms of opening community pharmacies. In
Turkiye, this practice is also a prerequisite for opening
pharmacies. Thus, findings consistent with the purpose
of the mandatory practice were obtained. Additionally,
this study revealed that the impact of this practice on PIF
occurs in six stages.

In the pharmacy profession, the PIF process includes
practical experiences gained by students through
internships. These experiences provided students with
the opportunity to translate theoretical knowledge into
practice, explore various aspects of the pharmacy
profession, and identify their strengths (den Boer et al.,
2021; Ozcelikay & Zubarioglu, 2022).

Similar to the studies of Arslan and colleagues (2020b),
in this study, assistant pharmacy practice was perceived
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as a continuation of internships during the education
period. However, by highlighting the difference between
assistant pharmacy practice and internships, this study
demonstrates that this distinction is the most significant
point in the PIF process. Accordingly, while students do
not receive any payment from pharmacy owners during
internships in community pharmacies in Tirkiye, it
became mandatory to "pay assistant pharmacists a
wage determined by the parties, not less than one and a
half times the minimum wage" during assistant
pharmacy practice (Ministry of Health, 2014, Bulut &
Bilgener, 2021). Indeed, this difference was identified
from the participants' perspectives as the most crucial
factor in initiating the PIF process.

Responsibility was identified as another significant factor
in the PIF process. In the literature, pharmacists who are
not assigned responsibility cannot be involved in
pharmacy affairs, thus hindering the PIF process (Chadha
et al., 2022). Consistent with the literature, this study
highlights the importance of taking responsibility and
identifies it as the second-most significant factor after
salary.

The third and fourth factors identified in this study's PIF
process consisted of two interconnected concepts. In
this regard, willingness to learn and confidence gained
from knowledge constitute these two factors. The desire
to learn is undoubtedly an important factor in the PIF
process. In a study by Quinn and colleagues (2020),
participants expressed their preference not to be non-
professional pharmacists and emphasised the
importance of having sufficient knowledge. In this study,
participants indicated that as they acquired knowledge,
their willingness to communicate with patients
increased; thus, the confidence gained from knowledge
made them feel more like pharmacists. Several studies
have demonstrated the importance of confidence in
effective communication has been demonstrated by
several studies (Seubert et al., 2018; Qowimah et al,,
2021; de Castro Araujo-Neto et al., 2024). In this sense,
participants stated that when they started assistant
pharmacy practice, they hesitated to interact with
patients because of a lack of knowledge and anxiety. This
finding contradicts the study by Kennie-Kaulbach and
colleagues (2023), who identified being knowledgeable
as the third most frequently mentioned factor when
defining professional identities.

According to the findings of this study, communication
with patients was deemed highly important in the fourth
stage of PIF. Pharmacists who believed empathy should
be present in the pharmacy considered it a cornerstone
of communication with the community. Several
pharmacists during the internship period reported being
unable to communicate effectively, feeling unable to
identify as pharmacists, and finding assistant pharmacy
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practice unbeneficial. These findings provide evidence of
the significance of communication in community
pharmacies (Qudah et al., 2021).

These findings are consistent with the literature,
indicating the importance of establishing effective
communication with customers or patients in the PIF
process (Briceland et al., 2023; Kennie-Kaulbach et al.,
2023). The last of the six factors identified by the study is
receiving feedback. Participants mentioned that, during
assistant pharmacy practice, they had the chance to
correct their behaviour by receiving feedback from
patients. This finding is consistent with the literature,
indicating that providing feedback from patients to
pharmacists is important for pharmacists to intervene
more effectively (llardo & Speciale, 2020; Irwin et al.,
2024).

The results of this study reveal that assistant pharmacy
practice plays an important role in creating professional
identity for pharmacists and that this process progresses
in six stages. In this sense, the exact opposite of the
findings of Bulut and Bilgener (2021), who stated that
pharmacists who have to participate in assistant
pharmacy practice in Tirkiye do not support this
practice. It seems possible to achieve this result as the
application becomes more understandable over time
and its benefits begin to appear.

The findings of this study have significant implications for
pharmacy education and policy in Tirkiye. The
incorporation of PIF activities into pharmacy curricula
may enhance students' readiness to practice and foster
a stronger sense of professional belonging. Policymakers
in pharmacy education may wish to consider the
development of structured mentorship programmes or
internship opportunities that actively support the
acquisition of critical skills and the formation of a
professional identity. Furthermore, aligning educational
strategies with global standards while addressing the
unique needs of pharmacy practice in Tlrkiye may
contribute to the advancement of both the profession
and healthcare.

Limitations

The participants’ demographics skewed towards more
females than males; however, this aligns with the
prevailing trend in pharmacy degrees and the
profession, both within Tiirkiye and internationally (UK
and USA) (Arslan et al., 2020b; Bissell et al., 2021). The
authors' experiences and biases inevitably influenced
their perception of the data. As the corresponding
author is a faculty member actively engaged in
discussions about PIF, teaches the subject, and
supervises pharmacy students, it is possible that these
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circumstances led us to pay more attention to aspects
of the transcripts that might not have been considered
significant by investigators who do not have a direct
role in the PIF curriculum.

Conclusion

Several significant findings emerged in this case study
of data related to PIF from Turkish pharmacists who
had experience in assistant pharmacy practice. The
data obtained from pharmacists revealed that the
"salary" facilitating their active participation in
pharmacy duties brought about a sense of
responsibility. Consequently, this increased their desire
for learning, boosted their confidence, enhanced their
communication skills with patients, and enabled them
to receive feedback. Thus, it initiated the PIF process,
leading them to think, feel, and act as pharmacists.
Moreover, participants underscored the role of
assistant pharmacy in shaping their professional
identities, noting the importance of receiving guidance
from experienced pharmacists, gaining comprehensive
insights into pharmacy practice, and acquiring diverse
and impactful experiences compared to traditional
internships. However, participants also encountered
challenges during their PIF period, including feeling like
mere staff, navigating the perspectives of other
pharmacy staff, and experiencing a sense of being
constantly observed. The findings of this study
identified processes that may contribute to developing
more effective strategies in assistant pharmacy
practice, pharmacy education, and practical practice.
Considering the stages in question and the difficulties
encountered in the practice, as acknowledged by
relevant authorities, it is anticipated that PIF during the
assistant pharmacy period could be facilitated, and
pharmacists' perspectives on the practice could
change.
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Appendix A: Interview questions

1) What is your age?

2) How long has it been since you graduated?

3) Where are you currently employed?

4) In which areas have you completed internships? And for how long in total?
5) How many months have you been practicing assistant pharmacy?

6) What does being professional in a pharmacy mean to you?

7) What does being a pharmacist mean to you?

8) Have you ever felt like a pharmacist?

9) Do you think you behave like a pharmacist?

10) What does it mean to think and act like a pharmacist for you?

11) Have you ever observed role modeling inconsistent with your values?

12) Have there been times when you felt you had to compromise some parts of your personal identity to form your
professional identity?

13) What post-graduation experiences have led you to question or reconsider your professional identity?

14) What kind of support has helped you or would help you when questioning your professional identity?
15) How did it feel to work as a pharmacist alongside another pharmacist?

16) What was the influence of assistant pharmacy practice on the formation of your professional identity?

17) Is there a difference between the influence of pharmacy assistance and internships on professional identity
formation?

18) Is there any further information that you would like to include?
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Introduction

Abstract

Background: This study explores an important area for Continuing Professional
Development in pharmacy education and digital learning. Increased demand has
generated the necessity for reviewing e-learning module development that successfully
meets user needs and learner experience. Objective: This study investigates learners’
perceptions of standard and segmented e-learning modules and their impact on learner
experience to inform future healthcare educational module development. Methods:
Semi-structured interviews were conducted with pharmacists (14) and pharmacy
technicians (1) on the General Practice Clinical Pharmacist programme. Participants were
randomised to either single or segmented module design. Fifteen interviews were
conducted and data were thematically analysed. Results: The format allowed for
expressing opinions regarding the experience of using the module and highlighted key
issues. The analysis identified 125 codes, which resulted in nine themes: Navigation,
Interactivity, Structure, Time, Presentation, Resource, Content, Actions and Language.
Conclusion: Results reassure educational providers that e-learning modules suit standard
or segmented formats. Findings imply that module format is less important than easy-to-
use, well-structured modules with high-quality content. Constructive feedback provided
potential improvements to usability, which will help focus future resources and
development. More work is needed to explore the translation of learning into practice
and the benefit of the segmented format for diverse or interprofessional learners.

(CPD), allowing for enhanced flexibility and accessibility
(Childs et al., 2005).

The increasing use of digital learning formats to
facilitate pharmacy practice education has prompted
the need to explore how the design of e-learning
modules can be developed to support it. Pharmacy
professionals in Scotland have varied work patterns
and availability, which may affect how they undertake
education and their preferred learning styles
(Cunningham et al., 2019). The ability to attend in-
person courses or secure large uninterrupted blocks of
time to partake in activities such as e-learning modules
can be challenging (O'Loan, 2019). It is partly in
response to this that asynchronous education has
become more available and acceptable as mainstream
delivery of Continuing Professional Development

Pharmacy Education 25(1) 96 - 104
ISSN 1477-2701 online © 2025 FIP

NHS Education for Scotland (NES) is a national health
board within the National Health Service (NHS)
responsible for developing and delivering healthcare
education and training for the healthcare workforce in
Scotland. Within NES, the pharmacy team provide CPD
opportunities for pharmacists and pharmacy
technicians registered with the General Pharmaceutical
Council (GPhC) and helps fulfil the regulatory
requirement of pharmacy revalidation (Council, 2017).
Since 2014, NES has provided CPD through face-to-face
events, webinars, e-learning modules, virtual patients
and Practice Based Small Group Learning (PBSGL)
(Cunningham et al., 2014; Cunningham et al., 2016;
Cunningham & Zlotos, 2016; Zlotos et al., 2016; Zlotos
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& Stewart, 2022). Over the last five years, the use of e-
learning systems has increased and further accelerated
the response to the restrictions in place through the
COVID-19 pandemic. Recent work by NES has
suggested the estimated total hours of e-learning
completed have risen from 2,805 hours in 2013 to
10,839.5 in 2019. This is in contrast to a reduction in
total hours of participation in both face-to-face events
and webinars during the same period (Zlotos & Stewart,
2022).

Given this increasing demand for more convenient and
accessible methods of CPD for pharmacists and
pharmacy technicians, developing and improving e-
learning has become even more desirable. It allows for
increased access, cost-effective production and the
ability to update and manage content easily (Ellaway &
Masters, 2008; McCutcheon et al., 2015). The challenge
faced by NES is to ensure that the modules are created
and developed in a way that supports Adult Learning
Principles, i.e. learning from experience and self-
directed learning, whilst successfully meeting the user
needs and ensuring a satisfactory user experience
(Knowles, 1984). The goal of creating effective digital
resources in a growing and diverse learning population
(e.g. experience levels, cultural differences, and
neurodiversity) is essential to successful learning (Le
Cunff et al., 2024).

The recent Scottish Government’s Strategy “Achieving
Excellence in Pharmaceutical Care” includes a
commitment to ensure every General Practice in
Scotland has access to a pharmacist with advanced
clinical skills (Scottish Government, 2017). To facilitate
this, NES has developed a General Practice Clinical
Pharmacist (GPCP) pathway to support pharmacists
new to working in General Practice. This pathway
includes structured training and support and a series of
self-directed e-learning modules which include clinical
topics such as stroke, diabetes, pain, and mental
health. The standard format for NES Pharmacy e-
learning modules consisted of a single module for each
clinical topic, including a multiple-choice question
(MCQ) assessment at the end to capture completion.
Through routinely collected online feedback, early
informal reactions to these modules indicated positive
comments related to the modules’ comprehensive
nature, negative comments regarding module length,
and the inability to target individual learning needs.

Segmented e-learning for healthcare professionals
involves breaking down complex medical or clinical
content into smaller, focused segments to enhance
understanding and retention. The singular module
approach attempts to cover all learning outcomes in
one module. This ensures all learners cover the same
material, but as a result, the module is larger and can
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be more challenging to complete if the study is
interrupted or targets the specific learning needs of
each learner. Facilitators of this approach include
improved cognitive processing, as smaller chunks of
information are easier to digest, leading to better
retention and application in real-world scenarios. For
instance, pharmacy staff can master specific skills or
knowledge (such as pharmacology or diagnostic
procedures) in bite-sized modules, allowing for deeper
engagement with each topic. However, barriers may
arise when poorly designed segmentation leads to
disjointed learning experiences. In healthcare, where
understanding the relationship between different
concepts is crucial, excessive fragmentation can disrupt
the flow of knowledge and hinder the ability to see how
individual pieces fit together in clinical practice.
Furthermore, learners may struggle with a lack of
continuity, feeling overwhelmed if the content is too
segmented without a clear overarching structure.
Educators must balance segmentation while ensuring
coherence and context with the overall learning
outcomes.

For digital learning to be fully embraced, the complexity
of the systems in which it operates must also be
considered, including the environments, interpersonal
relationships, and the interactions between people and
technology (Vallo Hult & Bystrém, 2022). These factors
all aid in how e-learning is currently perceived and
accepted. This is especially true when addressing
barriers like access, as well as the workload pressures
commonly experienced in the NHS (Micallef et al.,
2020). Previous research shows an increased
preference for e-learning within the pharmacy
professions in Scotland, which suggests traditional
barriers (such as inadequate technology) are less
prevalent than they once were (Brandy et al., 2018).
Workforce pressures may, however, still exist, with
learners choosing to access education in their time
(Zlotos & Stewart, 2022).

It is widely acknowledged that segmented learning will
aid improvement in learning and memory function;
however, with this study, the researchers wanted to
explore whether this also has an impact on learner
experience (Norris & Kalm, 2021). Although the
effectiveness of e-learning is considered comparable to
traditional methods, more research is required to
better understand the learner experience concerning
the design and format (Ruggeri et al., 2013; Salter et al.,
2014).

This study investigated learners’ feedback on two
versions of the same module: standard and segmented
(divided into multiple shorter modules). Although both
formats contained the same content, the study aimed
to explore and compare the perceptions of segmented
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educational material, for which the benefits of working
memory capacity are widely accepted (Thalmann et al.,
2019). The results will inform future e-learner module
development.

The question was posed “What are learner perceptions
of e-learning modules which are segmented compared
with those in the standard single format?”

Methods
Design

This study tested two versions of the same module,
“Mental Health — Depression”. One was in the standard
format, and the other was in a segmented format in
which key chapters were separated into individual
modules. The standard format provides a module that
contains all content in one block, and the segmented
format is broken down into chapters that can be
accessed individually. The content is the same for both
modules. The module content was written by a
specialist pharmacist identified by the National Scottish
Pharmacy in Mental Health (SPMH) Special Interest
Group (SIG), with NES standard development processes
followed. The final module content was reviewed and
approved by NES educators in the pharmacy and
psychology disciplines, and the pharmacy SIG and
SPMH. Modules were published in SCORM (Sharable
Content Object Reference Model) format and hosted
on the Learning Management System (Turas Learn) in
two versions: a standard single module and a
segmented format (which comprised six short
modaules).

Study recruitment was sought from pharmacists and
pharmacy technicians working in general practice in
Scotland to reflect the population of interest. At the
time of the study, there were 861 pharmacists and 168
pharmacy technicians employed in a primary care
setting in Scotland (NHS Education for Scotland, 2024).
To ensure participants were practising clinically, they
had to be enrolled on the NES Clinical Pharmacists in
General Practice (GPCP). The programme leads
identified 20 pharmacists and 14 pharmacy technicians
who had previously expressed a willingness to
participate in the review of NES Pharmacy learning
resources. These individuals were invited to enrol in the
study via Questback, where they were offered early
access to the new learning content. Upon consenting to
participate they were randomly allocated to one of two
groups: standard single module group or segmented
modules group. The recruitment process resulted in 20
pharmacists and 14 pharmacy technicians based in
primary care settings covering all NHS Health Board
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regions of Scotland. Of these, 19 (55.9%) agreed to an
interview; however, only 15 were conducted, and
interviews ceased once data saturation was achieved.
The research team deemed saturation to be complete
after this point as no new themes were identified in the
five consecutive interviews, and the cost of conducting
and continuing data analysis would yield no new results
(Kiger & Varpio, 2020).

A direct link to the content was provided with a
completion deadline of two weeks. Participants were
not informed that there were two different versions of
the module. One-to-one face-to-face semi-structured
interviews were conducted via Microsoft Teams with a
research team member. These interviews were
recorded, generating automatic transcriptions using
MS Teams functionality, which could be used by the
research team to analyse. To clarify the purpose and
guide structure, interviewers were provided with a
topic guide (Appendix Table 1) which was developed by
the research team to prompt discussion in areas of
interest and ensure that the same topics are covered
with each participant.

The interviews included open-ended questions
focusing on specific areas of interest, such as structure,
layout, and usability. The exact wording of the
questions was not predetermined but followed the
basic format in the topic guide, helping guide the
conversation, though this could be tailored to each
individual. The typical transcript began with
introductions and an explanation of the research,
followed by prompts on topics such as:

Ease of use and navigation within the module

The size of the module and the time it takes to
complete

The module's appearance, including its professionalism
and appropriateness

Participants were notified via email about the interview
process and given instructions on accessing the
modules. The purpose of the interview was aimed at
gathering feedback on the overall user experience of
the module rather than focusing on its content.

Participants were also asked if they had suggestions for
future module improvement.

Data from the transcripts were thematically analysed as
a method of identifying, analysing and interpreting
themes. This widely used qualitative analytical method
allows for flexibility and can be a useful method with
accessible results following the six steps laid out in
current research: Step one: Become familiar with the
data, Step two: Generate initial codes, Step three:
Search for themes, Step four: Review themes, Step five:
Define themes, Step six: Write-up (Braun & Clarke,
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2006). The data collection period was two months, and
the research team met regularly during this period to
identify themes following reach a consensus.

The qualitative analysis was conducted collaboratively
by all four research team members. Participants were
divided among the team, with each researcher
responsible for conducting their allocated interviews.
Two additional researchers independently reviewed
the recordings and transcripts, highlighting comments
relevant to the study objectives. The highlighted
sections from all transcripts were compiled by one
researcher (AF), who then identified initial emerging
themes. These themes were subsequently reviewed by
the entire research team, leading to a consensus on the
final key themes.

Raw data from interviews or responses were reviewed,
and meaningful segments were identified. These
segments were assigned codes that captured the
essence of the content. As themes began to form,
similar codes were grouped, refining the analysis. The
final set of 125 codes represents distinct concepts or
patterns that were significant in understanding the
experiences and perceptions of participants related to
the e-learning modules. This process allowed for a
comprehensive data exploration while ensuring that
various aspects of the participants' feedback were
captured.

The NHS Research and Ethics Committee online tool
guided that no formal ethical approval was required as
participants were service providers rather than service
users. However, the authors ensured that ethical and
data protection considerations were thoroughly
addressed despite the exemption from formal
approval. Participation in the evaluation was entirely
voluntary, and all participants were informed of their
right to withdraw at any stage without any
consequences. Informed consent was obtained from
each participant, ensuring they were fully aware of the
purpose of the evaluation, the nature of their
involvement, and how their data would be used.

As this study was an evaluation of an educational
service with no risk to patients or participants, the
authors determined that formal ethical approval was
unnecessary. This decision was confirmed by the advice
from the NHS Research Ethics Committee, which
clarified that the study fell outside the scope of formal
approval processes due to the nature of the
participants and the focus of the research.
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Results

Fifteen interviews were conducted, with seven
completed the standard format and eight completed
the segmented format. Participants included:
Independent Prescribing (IP) pharmacists (n=10), a
superintendent pharmacist who was an IP (n=1), non-
IP pharmacists (n=3), and a pharmacy technician (n=1).
Seven completed the standard format of the module,
and eight completed the segmented format.

The duration of the interviews ranged from five
minutes and 40 seconds to 30 minutes and 58 seconds,
with an average of 12 minutes and 42 seconds. Analysis
of the transcripts identified 125 codes, of which the
research team agreed upon nine: Structure, Time,
Presentation, Resource, Content, Actions, and
Language. Comments from the interviews were
captured and gave an indication of positive and
negative experiences for each of these themes
(Appendix Table II) Each comment is examined to
extract meaningful units of information, which are then
assigned a code (code = n) that becomes the building
block for the themes. Navigation (standard n=9 and
segmented n=9) and structure (standard n=9 and
segmented n=13) were the most frequently
commented-on themes.

Standard format

Regarding the standard format, the highest number of
positive comments was related to navigation (n=9) and
structure (n=9). Within the navigation theme, five
comments from different participants reported on how
easy the module was to navigate, for example, “the
module was relatively easy and logical to follow” and “I
found the navigation straightforward.” For the
structure theme, the most frequently reported
comments related to the familiar layout (n=3), for
example, “I liked that it was a familiar layout”. The
most frequently mentioned negative comments
related to resources (n=6) and included concerns with
hyperlinking, for example “(I was) unable to cover all
the reading in the various links.” and “some of the links
just didn’t work.” Interestingly, comments on potential
improvements (n=2) suggest that it would be useful to
break the module down into smaller segments
“Breaking it down to smaller chunks or topics would
make it easier” indicating a preference for a segmented
format.

Segmented format

As in the standard format, positive comments
predominantly related to Structure (n=13), and in
particular, the way in which modules were broken
down. The second most frequent positive comments
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related to Navigation (n=9), specifically the ease of
navigation. “Resources” were again the most
frequently raised negative comments (n=4) and were
related to hyperlinking.

The suggestions made by participants that could
potentially improve the learner experience of e-
learning are summarised in (Appendix Ill). Some
comments were unique to the standard or segmented
format, but most suggestions could be applied to either
format. Examples of where similar comments were
made in both formats include an option for printable
resources (n=8) and more videos (n=4). Example quotes
that were extracted from the transcripts of both
standard and segmented formats and could therefore
be applied to either format include “more videos on
consultations skills and case studies”, “including
suggestions for future e-learning modules at the end”
and “being able to print references and further reading
text and guidelines”.

Discussion

This study aimed to investigate learner feedback on
two versions of the same module: standard and
segmented (divided into multiple shorter modules).
Although both formats contained the same content,
the study aimed to explore and compare the
perceptions of segmented educational material, for
which the benefits of the capacity of working memory
are widely accepted (Thalmann et al., 2019). The results
will inform future e-learner module development.

The question was posed “What are learner perceptions
of e-learning modules which are segmented compared
with those in the standard single format?”

A strength of this study is the use of thematic analysis,
a flexible and powerful method for interpreting
qualitative data, that allowed for a deeper
understanding of user experiences with the e-learning
modules (Delonckheere & Vaughn, 2019). Following
the established six-step approach, the research team
aimed to produce relevant findings grounded in a solid
theoretical framework, ensuring the results were
credible and applicable (Kiger & Varpio, 2020).

A potential weakness was the influence of researcher
interpretation when defining the nine themes, which
could introduce bias. The research team collaboratively
agreed on each theme and descriptor to minimise this
(Appendix IV). Additionally, while the frequency of
comments was used to gauge theme importance,
caution was needed to avoid overemphasising data
quantity at the expense of quality (Braun & Clarke,
2006; Nowell et al., 2017).
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The analysis categorised comments as positive or
negative for each format. Positive feedback was more
prevalent in the segmented format than in the standard
format, with a higher proportion of positive comments.
Navigation and structure emerged as the most
frequently discussed themes in both formats,
suggesting their importance in shaping the learner
experience relative to other areas.

In contrast, negative comments, which indicate areas
of dissatisfaction, were most often related to resources
in both formats. Specifically, issues with the quantity of
hyperlinks and broken links were identified as the
primary sources of frustration. This finding emphasises
the need to ensure that additional resources enhance
the learning experience without overwhelming
learners or causing frustration, regardless of the
module format.

These results are consistent with previous studies that
have evaluated e-learning where convenience, user-
tailored learning and faster skill development were
reported as positive aspects, whereas reduced levels of
satisfaction are reported relating to non-user-friendly
interfaces, inaccessibility and lack of IT skills (Harun et
al., 2001; Klein & Ware, 2003). Information collected as
suggestions for improvements was insightful for
exploring learner experience. Some of the comments
were unique to one format, but the authors agreed that
suggestions for improvement were equally applicable
to both formats and could be incorporated into the
design of future module development. For example,
adding a contents page to support navigation or
downloadable or printable resources to help further
learning. It is, however, interesting to note that
comments on the standard formatting suggest that it
would be easier if this was broken down into more
focused topics, suggesting that the segmented form
would be preferable.

The strengths of this study lie in the methodology that
has allowed for a qualitative technique using interviews
with open-ended questions providing a wide range of
feedback. Selected participants were representative of
the end users of the module, ensuring the results would
apply to the target audience. Multiple researchers were
involved in conducting the coding of the thematic
analysis, reducing bias and improving consistency
within the methodology (Barbour, 2001).

Limitations

There were also some weaknesses, as, despite
attempts to recruit a wide range of participants, the
selective group for representation had a low number of
pharmacy technicians and only 19 respondents
(although data saturation was achieved). The data
analysis relies on the researchers’ skills and may be
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variable or result in the introduction of bias. Only one
module was studied, and participants were only able to
give feedback on one format of this module, in
addition, the average time to complete the modules
was not explored (e.g. they could not compare and
contrast). Previous work has explored the comparative
completion of clinical or non-clinical modules, and this
may have an impact on preference, though it was not
considered in this study (Zlotos et al., 2023). Finally, this
study does not consider the impact on learning or
change in practice.

Further work

This study focused on the learner perceptions and
experience on two formats of e-learning module. The
overall structure, standard or segmented, was not as
important to the participants in this study as other key
features. Future studies should investigate how
pharmacy learners, including those with diverse
learning needs, utilise segmented e-learning modules
in practice (e.g. do they complete all segments in one
or more sittings), and if this format supports transfer of
learning into practice.

Conclusion

This study has shown that whether the module was
standard or segmented in format may be less
significant to learners than a well-structured and easy-
to-use module with good content. It highlighted areas
perceived to be more important such as structure and
navigation, and key areas of dissatisfaction. The result
of this study assures NES that profession-specific
modules may be suitable in either format. In addition,
useful feedback has been gained from the suggestions
made during interviews on how the modules could be
improved e.g., the functionality of the resources and
hyperlinks not working. These proposed changes could
easily be incorporated into the structure of future
modules regardless of standard or segmented format.

NES is a multi-professional organisation, so education
that is of value to a diverse audience, including nursing
and allied health professions, is desirable. As such, a
segmented format may facilitate separating generic
and context (profession) specific content to improve
inclusivity to this diverse audience. These findings,
along with earlier studies, would indicate it would be
reasonable to conclude that future education for CPD
should be adapted and developed to reflect a diverse
learner population, nationally and globally (Zlotos et
al., 2023).
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Appendix I: Topic guide provided to interviewers
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Topic guide for e-learning evaluation interviews

A brief introduction to yourself, the rest of the team and the purpose of this small study — to test 2 different methods of structuring
our new Depression e-learning module to gauge which format is preferable for us to use for this and future modules (Don’t disclose
what the 2 different formats are or which one they tested as this could influence their feedback).

Explain that the purpose of the meeting is to have an informal discussion with them to get their honest feedback on the
structure/layout/usability/user experience of the module as opposed to the content itself. We're also keen to capture any
suggestions they might have for improving our modules.
Confirm that the participant is happy for the team's call to be recorded. Explain that the reason for recording is so that we can just
focus completely on what they’re saying without interrupting the flow of the conversation to pause and take notes. The results will
be anonymised, and the recording will not be shared with the four members of the research team.

Once the recording has started, confirm for the purposes of the recording who you are and invite the participant to do the same.

Start the interview:

o

o

Initiate the conversation by asking them to tell you what they thought about the module.

Let them do the talking but keep the focus of their comments on the structure and try and steer them back if they start
critiquing the content of the module.

For any comments on something they didn’t like about the module, ask them why they didn’t like it and how they think
this could be addressed. What are their suggestions for improvement?

Stay in the role of the interviewer — if the participant starts asking questions about our modules (e.g. can we add a
particular feature to our modules), divert the question back to them (“Is that something you would want?” or “Why is that

important to you?”)

Closing the interview:

(e]
o

Confirm how we intend to use this information.

Ask if they have any questions, or anything further they would like to add.

Appendix Il: Overview of themes and number of comments identified for each module format

Standard format

Positive comments

Negative comments

Segmented format

Positive comments

Negative comments

Navigation

Interactivity

Structure

Time

Presentation

Resources

Content

Actions

Language

9 e.g. “a Relatively easy
and logical to follow”

5 e.g. “Interactive
diagrams very useful”

9 e.g. “I liked the familiar
format and layout”

5 e.g. “Length of the
module is good”

3e.g. “Looks
professional”

5 e.g. “Would like to see
a guidelines tab at the
top for referral”

3 e.g. “Introduction
prepared user for what
lay ahead”

3 e.g. “The 'Next' button
not always highlighted”

1 e.g. “Interactive formats
were too varied - too many
styles”

3 e.g. “Too many different
formats- not enough
consistency”

1le.g. “Not long enough -
too short”

2 e.g. “Some slides were
too busy — overwhelming”

6 e.g. “Too many
hyperlinks”

le.g. “Too much
description and
information and not
enough knowledge
testing”

1e.g. “Compelled to write
notes”

0

9 e.g. “resume where

left off”

3 e.g. “good interactive
sections”

13 e.g. “Separate
modules allow for easier
access for revision”

3 e.g. “Not forced to do
it in one sitting”

5e.g. “Looked
professional and
appropriate”

6 e.g. “Links to further
reading/resources”

5 e.g. “Case scenarios
very good”

5 e.g. “Easy to take
notes”

4e.g. “Easy to
understand”

2 e.g. “Navigation at the end was
confusing. Was not able to go
back to previous sections and
ended up with lots of tabs open.”

0

3 e.g. “Within a module, not
being able to see how much is left
of it”

0

4 e.g. “some of the links did not
work at times”

3 e.g. “too theoretical and would
have benefitted from something
practical e.g. Another scenario”

3 e.g. “Not being able to print out
the useful guides”

0
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Appendix Ill: Summary table to show participants' suggestions for module improvement

Unique to standard format

Unique to segmented format

Common to both formats

Would prefer separate slides rather than
links within the page

More interactive pages

Breaking it down into smaller chunks/topics
would make it easier. (n=2)

Check-ins or Q & A to check to understand

Expected completion time should be noted
to enable learners to plan their time

Inclusion of a content page

Have the text/resource of the link transposed onto the
page or incorporated onto the same page (n=2)

Incorporate the learning outcomes into the module
itself

More on how to conduct an antidepressant review

Would like more scenarios/case studies

Back/previous button is needed for navigation.

More videos (n=5)

Downloadable and printable guidelines
and reference sheet at the end (n=8)

Suggested further related modules
(n=3)

Summary page (n=3)

Links for further reading and resources
(n=2)

Appendix IV: The descriptors used to categorise themes from the interview data

Themes Description

Navigation Finding your way around the module by using the menu, buttons and accessibility.
Interactivity How well the interactive functions work throughout the module

Structure The way the module is set up, layout

Time How much time participants spent on the module

Presentation The overall look of the module, including images

Resources Additional content for extra reading

Content The information and text in the modules

Actions Any additional work required to move through the module or maximise learning
Language Terminology and medical jargon used within the text
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