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Impact of a gamified simulation on pharmacy students’ self-assessed competencies

Abstract
Introduction

Competency-based pharmacist education develops robust professional identities and prepares
graduates for future practice to ensure optimal patient outcomes. An extended gamified simulation was
developed as a capstone activity for a new Australian Bachelor of Pharmacy (BPharm) program. The
simulation was designed to consolidate students’ knowledge, skills, and behaviors from prior learning.
This research aimed to explore whether participation in an extended gamified simulation could influence
pharmacy students’ perceptions of their professional competencies.
Methods

Data were collected over three years to compare a superseded Master of Pharmacy (MPharm)
program with an incoming BPharm program. Final year students were invited to self-assess their
professional competencies at the start and end of their final semester of study, using a digital self-
assessment tool which replicated Australia’s National Competency Standards Framework for
Pharmacists. Participants rated their own competency against the 26 competency standards, across
five domains, on a 5-point Likert Scale (not at all competent to very competent). This provided pre- and
post- data to compare the simulation (BPharm intervention) and a traditional semester (MPharm
comparison), in addition to final course grades.
Results

From 2016 to 2019, 85 (90.4%) of 94 intervention and 50 (83.3%) of 60 comparison students
completed the self-assessment of professional competencies. Participation in the gamified simulation
significantly improved students’ pharmacotherapeutics grades and pre-post change scores for seven of
the 26 competency standards, two of the five domains, and all domains combined of the National
Competency Standards.
Conclusion

An extended, gamified simulation enhances the development of pharmacy students’ self-assessed
professional competencies.
Keywords

Pharmacy education; gamification; simulation; competence; competency-based education;

professional development.
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Introduction

Competence to practice as a health professional is a necessary goal to ensure appropriate
professional and patient health outcomes. Competence was defined by Koster et al (2017)' as the
complement of individual competencies, which are the components of knowledge, skills, attitudes and
other attributes. Emerging literature on pharmacy education has described implementation of
competency-based curricula’ and assessment models.* Contemporary academic discussion has
highlighted the use of competency standards or frameworks to inform both pharmacist education® 8 and
professional pharmacy practice.”-'2

Australian pharmacy practice is supported by the National Competency Standards Framework for
Pharmacists in Australia.’® Competence is an essential requirement of registration to practice as a
health professional in Australia’ and must be evidenced at the time of first registration and annual re-
registration.5 6 15 Australian pharmacist education is accredited by the Australian Pharmacy Council
(APC), and their Standards endorse the National Competency Standards as the definitive professional
standards in Australia.'®

To satisfy annual registration criteria and to meet the requirements of the Continuing Professional
Development (CPD) Registration Standard,'® Australian pharmacists must regularly reflect on their role
and services against the professional competencies of the National Competency Standards. They must
also plan CPD activities to address the self-assessed professional development needs identified. Some
research has suggested that health professionals have limited ability to self-assess, '3 however, it is
an important mainstay of professional practice.!”- 20. 2! Self-assessment is a vital skill for health care
professionals’ self-regulation, lifelong learning and professional development, from student to qualified
professional.'® 20

A program change at an Australian School of Pharmacy required development of a 4-year
undergraduate Bachelor of Pharmacy (BPharm) degree program, to replace an equivalent but
superseded 4.5-year program, which comprised an articulated 3-year undergraduate Bachelor of
Pharmaceutical Science and 1.5 year post-graduate Master of Pharmacy (MPharm). A capstone activity
was sought for the new degree program to address identified gaps in the previous program. Its aim was
to consolidate prior learning,?* based on the concept of a spiral curriculum.?5> As a result, a full-
environment, immersive, gamified pharmacy simulation was implemented as a capstone activity into

the final semester of the new BPharm degree from 2016,2 aligned with a competency-based approach.?



The simulation was adapted from the concept of the Pharmacy Game, developed at the University of
Groningen, Netherlands,?”- 28 aligned with self-determination theory.2® The gamified simulation involved
student teams competitively managing their own simulated pharmacies, which encouraged
collaboration and teamwork, and provided an opportunity for repeated authentic practice in a safe
environment. Student participants assumed the role of autonomous pharmacists in the daily
management of all pharmacy-related tasks, including medicines dispensing, verbal and written
counselling, pharmaceutical care planning, prescriber interaction and resolution of medication-related
problems, simulated patient cases, a research project and other assignments. Regular debriefing and
personal reflection were undertaken, as they are important aspects of simulation and experiential
learning.3® Overall, the simulation aimed to consolidate students’ knowledge, skills, and behaviors from
prior learning, and improve confidence and competence. While this type of gamified simulation has
been adapted and implemented in other universities,’- 28 there is a dearth of research on outcomes of
the intervention, and nothing reported on student competencies.

This research explored whether participation in an extended gamified simulation influenced senior
pharmacy students’ perceptions of their professional competencies.

Material and Methods

Institutional ethical approval was obtained from the Griffith University Human Research Ethics
Committee (2016/594). The Standards for QUality Improvement Reporting Excellence in Education
(SQUIRE-EDU) guided the preparation of this manuscript.3!

The gamified simulation was conducted full-time by BPharm students for three weeks toward the
end of their final 12-week semester. Full-time participation involved eight hours per day, for five days
each week, with no other timetabled classes. Continuous assessment was conducted for all daily tasks
with scores regularly being posted to the gamified simulation website. Positive scores reflected legal
and professional actions whereas negative scores reflected illegal practice or potential harm to patients.
A detailed description of the intervention has been published elsewhere.26

A University change from a 4.5-year articulated Bachelor of Pharmaceutical Science/MPharm
degree program to a 4-year BPharm program enabled a comparative trial to be conducted. The final-
year, final-semester students for the first three years (2016 to 2018) of the new BPharm program
(intervention group) were compared with those from the last three years (2017 to 2019) of a superseded

MPharm program (comparison group) as it was phased out. Both degree programs had the same entry



requirements, provided comparable content delivered by the same academic staff and were accredited
with the APC to deliver equivalent graduate outcomes. The major difference in the programs was that
final semester MPharm students undertook an extended group research project and a pharmacy
management course, in addition to the final pharmacy practice and pharmacotherapeutics courses. The
MPharm research and management learning outcomes (e.g., teamwork and collaboration, research
skills, management of time, task, team and self) were incorporated into BPharm program within the
gamified simulation, which spanned both the final pharmacy practice and pharmacotherapeutics
courses. The final 12-week semester of each program was designed to deliver the same outcomes.
Therefore, these semesters were targets for a comparison, where one cohort participated in the 3-week
gamified simulation and the other did not.

The BPharm and MPharm cohorts had no common competency-based assessment during their
final semesters that could have enabled direct comparison of student competency-based outcomes. It
was therefore determined that students’ self-assessment of competency against the National
Competency Standards Framework for Pharmacist in Australia'® would provide the most appropriate
comparator. The competency standards are ubiquitous in Australian professional practice and
education, for self and external evaluation. A digital self-assessment tool using the competency
standards was developed in 2016 to enable students to self-assess online. Students were asked to rate
their own level of competency, on a 5-point Likert scale (1 = not at all competent to 5 = very competent)
against the 26 competency standards of the National Competency Standards Framework for
Pharmacist in Australia,’® across the five domains. Each standard had component enabling
competencies that could be viewed by participants, by hovering the cursor over each standard, to inform
each standard’s meaning. The functionality of the JotForm® interface was tested by pharmacist
academic staff.

The student cohorts were staggered due to BPharm students graduating at the end of the calendar
year and MPharm students graduating mid-year. Comparative data were collected until no further
MPharm students remained in the superseded degree program. All participants were invited to self-
assess their professional competencies at the start and end of their final semester of study. Pre-test
data were collected for both cohorts in Weeks 1 and 2 and post-data were collected in Weeks 12 and
13 (study week). This equated to pre- and post-participation in the gamified simulation for BPharm

intervention students, and the start and end of a traditional semester for the MPharm comparison



students. Incentives were offered to students for completion of each pre- and post-assessment; and an
additional incentive provided if both pre- and post-assessments were completed.

Pre- and post- Likert scale means were calculated for each cohort, against each standard and
domain, to determine whether differences in self-assessment were apparent at the start and end of
each cohort’s final semester. To address the aims of the study, the evaluation then focused on individual
students’ changes in their self-assessment over the course of their final semester and comparison of
such change between cohorts. Pre- and post-self-assessments were linked by student name and
identification number, to enable measurement of individual change. Once linked, data were de-identified
and coded, using a consecutive numbering system for participants, e.g., P001. Raw Likert scale data
and calculated changes were analysed using SPSS version 25 (IBM). Measured change in standards
and domains between intervention and comparison groups was compared using independent t-tests.
For non-parametric data, significance was confirmed using Mann-Whitney U tests. A significance level
of p < 0.05 was adopted.

To supplement the quantitative findings, a sample of students from each 2018 cohort was asked
to reflect on their completion of the competencies self-assessment and then asked to explain what they
thought about when rating their own competency. Students’ comments were recorded with consent, de-
identified and transcribed verbatim. The purpose of the qualitative component was to determine whether
the intervention and comparison groups had similar approaches to self-assessment of competencies.

Furthermore, for the three years of the study, mean course grades were compared for both cohorts
for the common final semester courses, namely pharmacy practice and pharmacotherapeutics. The aim
of investigating these data was to determine whether students’ final results might be influenced by their
participation in the gamified simulation.

Results

From 2016 to 2019, three years of quantitative data were collected from each participating cohort
(Table 1). Overall, 87.7% of students (n=135) participated: 90.4% (n=85) BPharm intervention (game)
students and 83.3% (n=50) MPharm comparison (non-game) students completed the self-assessment
at the commencement and the close of their respective final semesters. The majority of participants

identified as female, which aligned with the distribution of students in the two programs.



Table 1: Participant Demographics

BPharm @ BPharm @ MPharm¢  MPharm ¢
Demographic Characteristic

Enrolled Game P Enrolled No Game®
N n (%) N n (%)
Gender Male 22 (25.9) 19 (38.0)
Female 63 (74.1) 31 (62.0)
Year of Participation 2016 27 26 (96.3) - -
2017 34 28 (82.4) 34 29 (85.3)
2018 33 31 (93.9) 16 13 (81.3)
2019 - - 10 8 (80.0)
Total 94 85 (90.4) 60 50 (83.3)

a Bachelor of Pharmacy
b Number and percentage of self-assessment completions

¢ Master of Pharmacy

In pre-testing, MPharm comparison students’ Likert scale means were higher for competence in
17 (65.4%) of the 26 Competency Standards. Four standards were significantly higher (Standards 3.2,
3.4, 3.5 and 3.6). The MPharm cohort generated higher overall pre-test means for four of the five
domains, with Domains 1 and 3 significantly higher, and for all domains combined (p<0.001). In contrast,
in post-testing the BPharm intervention students’ Likert scale means were higher for 22 (84.6%) of the
26 standards. Four standards were significantly higher (Standards 1.3, 4.4, 4.6 and 4.7). The BPharm
cohort generated higher overall post-test means for all five domains, with Domains 1, 2 and 4
significantly higher, and for all domains combined (p<0.001).

When comparing overall change, participation in the extended immersive simulation game was
associated with significantly greater improvement in senior pharmacy students’ perceptions of their
professional competencies for seven of the 26 standards (Standards 1.3, 3.2, 3.4, 3.5, 3.6, 4.6 and 4.7)
and two of the five domains (Domains 1 and 3), compared to the intervention group. The most significant
change (p < 0.001) was observed for Domain 3 Medicines management and patient care. The

cumulative difference in mean change for all competencies was also statistically significant (Table 2).



Table 2: Comparison of mean pre- and post-Likert responses and mean change of individual Likert responses in senior pharmacy student competencies

BPharm @ MPharm ° BPharm 2 MPharm °
Game No Game Game No Game
Likert Likert Likert Likert Likert Pre-  Likert Pre- Change Change Diff.
Pre- Post- Pre- Post- Post Change Post Change  Diff.c 95% CI
n M SD M SD n M SD M SD M SD M SD
Domain 1 Professionalism and ethics 83 369 065 425 061 48 378 0.65 415 064 341 290 213 273 1.26 (0.27,2.30)°
Standard 1.1 Uphold professionalism in practice 85 4.01 050 441 056 49 4.08 053 434 059 040 0.64 0.27 0.61 0.14 (-0.09, 0.36)
Standard 1.2 Observe and promote ethical standards 84 372 067 429 057 48 388 053 424 048 056 0.73 035 064 0.14 (-.0.05, 0.46)
Standard 1.3 Practise within applicable legal framework 85 368 068 426 058 49 376 0.66 4.04 064 058 0.71 029 0.74 0.29 (0.04, 0.55) @
Standard 1.4 Maintain and extend professional competence 85 3.73 061 427 054 49 376 063 420 061 054 0.70 043 0.7 0.12 (-0.14, 0.36)
Standard 1.5 Apply expertise in professional practice 84 344 065 405 071 50 362 060 4.00 064 061 082 0.38 0.73 0.23 (-0.05, 0.51)
Standard 1.6 Contribute to continuous improvement in quality and safety 85 3.54 0.65 4.22 064 50 364 063 4.10 061 0.68 086 046 0.68 0.22 (-0.06, 0.50)
Domain 2 Communication and collaboration 79 384 062 437 066 49 382 0.78 4.26 063 206 255 1.67 208 0.39 (-0.47, 1.25)
Sk 21 Coll ElEnrEe et wEn i pErerHily (71T Ce R o 84 391 059 440 064 50 390 074 424 059 050 0.81 034 072 0.6  (0.12,0.44)
patient-centred, culturally responsive care
Standard 2.2 Collaborate with professional colleagues 82 376 059 443 061 50 388 0.85 430 058 066 0.84 042 0.81 0.24 (-0.06, 0.53)
Standard 2.3 Communicate effectively 84 394 064 438 068 49 380 0.74 418 070 045 0.74 045 0.77 0.00 (-0.26, 0.27)
grtggg?; Sas e Eperetz Cammuielen Sl i eetiees 84 376 063 425 071 50 376 072 428 061 049 095 052 074 -0.03 (-0.34,0.28)
Domain 3 Medicines management and patient care 80 351 072 4.18 066 47 378 074 4.12 074 4.06 296 217 236 1.89 (0.89,2.90)°
ptandard 3.1 '?ne;’r‘f;‘;‘;:q:stﬁe”t'ce””ed‘ culturally responsive approach g5 359 071 427 068 47 3.79 066 422 065 068 088 045 083 024 (-0.07,0.55)
Standard 3.2 Implement the medication management strategy or plan 84 327 068 419 066 50 358 0.79 406 0.74 092 092 048 0.76 0.44 (0.13,0.74) ©
Standard 3.3 Monitor and evaluate medication management 85 316 069 411 062 50 328 070 398 071 094 0.85 0.70 0.81 0.24 (-0.05, 0.54)
Standard 3.4 Compound medicines 85 362 080 392 071 50 398 080 4.00 081 029 084 0.02 059 027 (0.03,0.52)¢
Standard 3.5 Support Quality Use of Medicines 82 369 058 418 061 50 39 061 416 065 050 074 020 0.67 0.30 (0.05,0.55)¢
Standard 3.6 Promote health and well-being 84 374 064 441 060 50 4.00 061 432 065 068 0.73 032 062 0.36 (0.11,0.60) ¢
Domain 4 Leadership and management 80 328 089 395 075 49 336 087 374 091 474 490 341 410 1.33 (-0.33, 2.99)
Standard 4.1 Show leadership of self 82 373 077 415 067 50 376 0.77 4.06 071 040 0.90 030 0.76 0.10 (-0.20,0.41)
Standard 4.2 Manage professional contribution 85 369 077 416 063 50 3.72 0.67 398 069 047 0.92 0.26 0.83 0.21 (-0.10, 0.52)
Standard 4.3 Show leadership in practice 84 338 078 399 078 49 332 0.77 390 092 061 090 057 0.89 0.04 (-0.28,0.36)
Standard 4.4 Participate in organisational planning and review 85 325 086 4.05 074 50 3.18 098 3.74 088 0.80 1.06 0.56 0.97 0.24 (-0.12, 0.60)
Standard 4.5 Plan and manage physical and financial resources 85 296 092 375 082 50 292 092 358 086 079 103 066 1.06 0.13 (-0.24,0.49)



Standard 4.6 Plan, manage and build human resource capability
Standard 4.7 Participate in organisational management

Domain 5 Education and research
Standard 5.1 Deliver education and training
Standard 5.2 Research, synthesise and integrate evidence into practice
Standard 5.3 Participate in research

All Domains

85
84
81
84
82
85
67

2.86
3.06
2.96
2.82
3.20
2.86
3.48

0.89
0.86
0.88
0.88
0.84
0.88
0.81

3.67
3.91
3.79
3.74
3.82
3.80
4.12

0.84
0.61
0.71
0.76
0.71
0.65
0.70

50
50
50
50
50
50
44

2.76
3.00
3.11
2.82
3.40
3.08
3.58

0.80
0.90
0.93
0.98
0.86
0.83
0.83

3.20
3.46
3.76
3.58
3.84
3.84
3.99

0.95
0.84
0.77
0.88
0.68
0.66
0.79

0.81
0.85
2.49
0.93
0.61
0.94
17.00

1.02
0.93
2.58
1.06
0.93
0.97
13.00

0.44
0.46
1.88
0.76
0.44
0.68
11.45

1.03
0.99
2.18
1.08
0.86
1.02
8.61

0.37
0.39
0.61
0.17
0.17
0.26
5.55

(0.01, 0.73) ¢
(0.05, 0.72) ¢
(-0.25, 1.48)
(-0.21, 0.55)
(-0.15, 0.49)
(-0.09, 0.61)
(1.14, 9.96) ¢

@ Bachelor of Pharmacy
b Master of Pharmacy

¢ Change Diff. = mean of the difference (post- minus pre-) of each individual’s Likert scale scores

¢p<0.05;°p<0.01;"p<0.001.



In 2018, ten students (five BPharm intervention and five MPharm comparison students) provided
comments regarding their processes for self-assessing competency. Students in both groups described
self-assessing competency in terms of reflecting on past actions and current abilities, while also
connecting to their future vision of their practice:

It's mostly based on how | worked and how | see myself working in the future. P120 MPharm

I've... been able to reflect back, but also reflect forward and, sort of, have a goal that in the future
I'd like to be even better than where | am now. P157 BPharm

| think about how | am currently but | think at the same time I’'m reflecting on how | was and where
| want to be. P158 BPharm

Overall, there were no obvious differences detected between the intervention and comparison
groups in their approaches to self-assessment of competency.

Mean course grades were compared for the pharmacy practice and pharmacotherapeutics
courses in the final semester for each cohort. The BPharm intervention students earned higher mean
grades for each course for every year of the study. The differences in grades were statistically significant
(p<0.001) for the pharmacotherapeutics courses in all three years but were not significant for pharmacy

practice (Table 3).

Table 3: BPharm and MPharm Mean Grades for Final Semester Courses

Pharmacy Practice Pharmacotherapeutics
BPharm MPharm BPharm MPharm
Game No Game Game No Game
M SD M SD M SD M SD

Year 1: 2016-2017 6.08 0.86 5.86 1.07 5.96 0.69 4.91 0.92
Year 2: 2017-2018 5.65 1.09 5.16 1.08 5.83 0.81 4.75 1.03

Year 3: 2018-2019 6.10 0.56 5.53 1.25 6.10 0.60 4.59 1.06

Course grades out of 7 with the range between 4 and 7 corresponding to 50% to 100%



Discussion

Participation in an extended, immersive, gamified simulation positively influenced pharmacy
students’ perceptions of their professional competencies to a greater extent than those undertaking a
traditional final semester of study. The competencies enhanced by students’ education and experience
are those qualities, including skills, attitudes, values and beliefs, that they will carry into the pharmacy
profession, enabling them to practice effectively.? The gamified simulation may have also enhanced
students’ learning and outcomes, as demonstrated by higher mean course grades earned by the
BPharm intervention cohort for pharmacy practice and pharmacotherapeutics courses in all years of
the study. The study’s findings add robust evidence to support gamified simulation, or serious gaming,
as an ideal mode of competency-based teaching and assessment in pharmacy programs and reinforces
the efficacy of the specific gamified simulation adapted from the University of Groningen.?. 27.28

The pre- and post- assessment demonstrated that the MPharm comparison students had higher
self-assessed perceptions of their competence at the start of the final semester, which reversed by the
end of semester, at which time the BPharm intervention students had higher self-assessed perceptions
of their competence. Perhaps the MPharm students initially considered themselves more confident as
they would have been an older cohort, as necessitated by enrollment in a post-graduate degree.
However, as the greatest difference between the programs was the inclusion of the gamified simulation
in the BPharm program, the greater change in the BPharm cohort can be attributed to their immersion
in the extended simulation. This demonstrates the alignment with the intended learning outcomes of
the activity, which include enhanced competence, confidence, communication and collaboration?¢. 30
and is consistent with the outcomes of the Pharmacy Game implemented in other universities.! 28

When comparing the means for intervention and comparison groups, based on the change in
individual students’ Likert scale responses, the intervention group demonstrated statistically significant
improvement in their self-assessed competence for all domains combined, two of the five domains and
seven of the 26 competency standards. Examining the individual change scores assisted in identifying
areas where the greatest benefits of the simulation were reported for the population under evaluation.
The impact of this change on the students flowed through to enhanced work readiness and
improvements in confidence, communication and collaboration, which were outcomes supported by
complementary research.3® The BPharm students also demonstrated higher mean change for 24 of the

26 competency standards, compared to MPharm students. The greatest improvement in the



intervention group’s competencies was for Domain 3: Medicines management and patient care, with
positive improvement in four of its six standards. These were focused on implementing medication plans
(3.2), compounding medicines (3.4), supporting the quality use of medicines (3.5), and promoting health
and well-being (3.6). These outcomes could be linked to both planned and ad hoc component activities
of the gamified simulation, and the very nature of student participation. For example, greater
improvement in competence to implement medication plans likely resulted from students’ exposure to
different complex clinical cases and pharmaceutical care planning each day in the simulation. This
aligns with previous research in physiotherapy education, which identified a full-time, immersive
simulation-based activity as a beneficial environment for exposing students to complex clinical cases,
facilitating the transition from university-based education to professional clinical work.32 Greater
improvement in supporting quality use of medicines and promoting health and well-being emerged from
the authenticity of the simulation and the autonomy that individuals and teams had when making
decisions and planning activities inside the simulation. Students having autonomy to practice is
motivating and aligns with self-determination theory, creating an environment for competence to
develop.' 33 Ad hoc student-led activities that evolved in the simulation included health promotion
activities that aligned with the game context, such as development of influenza prevention posters or
meningococcal awareness brochures by the team, when such cases presented in the simulation. This
finding reinforces research that identified games and simulation as potential learning tools to support a
health promotion pedagogy.3* Furthermore, the nature of student participation in the gamified simulation
enhanced active learning and required participants to push themselves to behave like pharmacists and
teach others, performing to a higher level of competence when viewed in the context of Miller's (1990)3%
framework for clinical assessment.

The Domain 4: Leadership and management standards that revealed significantly greater
improvement in the intervention group were related to human resource capability (4.6) and
organisational management (4.7). It appeared that the gamified simulation provided an important
opportunity for students to conduct themselves in pharmacy-based teams and to learn to manage their
individual human resources and overall team dynamics. These are skills enhanced by the authenticity
of the simulation and might be challenging to learn in other ways. The evident opportunities to improve
leadership and management competencies in the gamified simulation reinforces preliminary research

conducted by the University of Nottingham, on their cogently similar pharmacy simulation.36-3 Domain



1: Professionalism and ethics revealed significantly greater improvement in the intervention group for
all standards combined and for the standard related to practising within a legal framework (1.3).
Practicing legally is an issue that was emphasized throughout both programs, in students’ respective
pharmacy practice courses. The intervention students were evidently impacted to a greater degree
when legal practice was authentically simulated. The gamified aspects of the activity reinforced
consequences of legal practice, and any failure to comply with jurisdictional legislation in medicines
provision incurred game penalties. This finding is consistent with the acknowledged advantage of
serious games in pharmacy education, in that students can learn from errors without having to
experience any lasting negative consequences, which provides a potentially powerful educational tool.4°

While not statistically significant, the intervention group demonstrated numerically higher mean
change scores for Domain 5: Education and research and its three component standards (5.1, 5.2 and
5.3), even though the comparison cohort undertook a major team-based research project for the entire
duration of their final semester, whereas the intervention students undertook a minor team-based
research project within the confines of the simulation. Similarly, the intervention group demonstrated
higher mean change scores for Domain 2: Communication and collaboration and for two of its four
component standards (2.1 and 2.2). Standards 2.1 and 2.2 both involved collaboration and their trends
toward improvement in the intervention group potentially demonstrates that the gamified simulation may
contribute to the learning outcome of enhancing participant collaboration. This is an important
consideration as effective collaboration is not only a key element of the Australian and other
competency frameworks but is recognized as essential to multidisciplinary practice.® 1. 41

The study also explored the use of an online tool to self-assess professional competencies, which
is consistent with professional expectations for Australian pharmacy graduates.’ The tool allowed pre-
and post- self-assessment by senior pharmacy students in two distinct degree programs. While previous
research has questioned the value of competency self-assessment in pharmacy education and
practice, 8 19.23 the findings of this study suggest that self-assessment against a structured competency
framework may reveal insightful results. Competency self-assessment is an important skill for
professional practice and lifelong learning'® and perhaps implementation of competencies self-
assessment in pharmacy students would better prepare them for more accurate and reflective self-

assessment as practising professionals.



Strengths and limitations

A major strength of this study was the high response rate over the three-year study. The
opportunity to conduct a comparative trial in education is uncommon. As the trial was conducted within
the same School of Pharmacy, students had similar entry requirements. Other than the gamified
simulation (in BPharm) and the semester-long team research project (in MPharm), students were
exposed to comparable teaching practices and course content from the same academic staff, limiting
the influence of these elements. Furthermore, the consistency of results year on year adds strength to
our findings. The outcomes are broadly translatable to others, given the focus on skills and capabilities,
rather than country-specific knowledge.

This study was conducted at a single Australian university, based on the National Competency
Standards Framework for Pharmacists in Australia, and as such may have limited applicability in other
contexts. That said, there is much commonality between the Competency Standards of Australia and
other countries.'! 4243 The Australian adaptation of the gamified simulation was designed to comply
with Australian healthcare legislation, prescribing requirements and medicines availability and
subsidies; therefore, these findings may not be generalisable to other countries. A further limitation of
the study was the relatively small sample size. While the response rate was high, and enough students
participated to generate statistically significant results in relation to some competencies, larger samples
may have overcome type Il errors and revealed wider impacts of the gamified learning activity. The
comparison of grades between the intervention and comparison cohorts needs to be viewed with
caution as the different cohorts did not undertake identical assessments. As grades are multifactorial,
changes in grades can not solely be attributed to participation in the gamified simulation.

The qualitative component of the study revealed no difference in the approach to self-assessment
of competencies between the intervention and comparison groups. Participants considered both current
abilities and their future vision of practice when self-assessing. This is a potential area for further
research, to determine whether a standardized and globally applicable self-assessment tool could be
developed that might be applied at different time points of practice.

Conclusions

An extended, gamified pharmacy simulation, conducted as a capstone activity, allows students to

learn by experience and from consequences in a safe environment, enhancing the development of their

self-assessed professional competencies.
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