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Abstract 
Objectives Gamification involves applying game attributes to non-game contexts and its educational use is increasing. It is essential to review 
the outcomes and the efficacy of gamification to identify evidence to support its use in pharmacy education.
 This article systematically and quantitatively reviews and evaluates the alignment of learning outcomes and the quality of peer-reviewed litera-
ture reporting gamification in pharmacy education.
Key findings A literature search was undertaken in February 2022 using CINAHL Complete, MEDLINE, Science Direct, Scopus and ERIC 
databases, via keywords (game* OR gaming OR gamif*) AND pharmac* AND education. Google Scholar was searched using ‘gamification of 
pharmacy education’ and ‘serious games in pharmacy education’. Data extracted included type of gamified intervention, mode of delivery, game 
fidelity, intended learning outcomes and outcomes reported. Quality assessments aligned with key aspects of the SQUIRE-EDU Reporting 
Guidelines. Of 759 abstracts and 95 full-text papers assessed, 66 articles met the inclusion criteria. They described gamification from 12 coun-
tries in the education of 8272 pharmacy and health professional students. Gamified interventions ranged from board games to immersive 
simulations, with escape rooms most frequently reported. Reporting quality was inconsistent, with observed misalignment between intended 
learning outcomes and outcomes reported, an apparent overreliance on student perceptions as primary data and a lack of reference to reporting 
guidelines.
Summary Gamification is included in the curricula of many pharmacy degrees, across multiple subject areas. This review identified evidence 
gaps and reinforces the need for improved quality of gamification research, critical alignment of learning outcomes with evaluation, and use of 
reporting guidelines.
Keywords: pharmacy education; gamification; systematic quantitative literature review

Background
Gamification means applying game attributes to something 
that is essentially not a game. A common definition is ‘the use 
of game design elements in non-game contexts’.[1] The use of 
the term gamification in research publications has dramati-
cally increased in the last decade, with a Scopus search on the 
term revealing 1814 results in 2021 compared with 26 results 
in 2011. Other terms for gamification include serious gaming, 
educational gaming and game-based learning.[2] Gamification 
has been applied to industry, academia and at all levels of in-
struction in education.

Structural elements of gamification include rules, compe-
tition, conflict, challenge and representation of the story.[3] 
Deeper concepts may include autonomy and a sense of 
achievement.[4] Learning is optimised by the presence of 
gamified mechanisms, such as immediate feedback, active 
participation, repeated practice, motivation and teamwork as 
these support a socioconstructivist pedagogy that is respon-
sive to the needs of contemporary learners.[5] In higher edu-
cation, the uptake of gamification has been most common in 
health professional education, offering the ability to provide 
authentic situated learning without risk of harm to patients.[6] 

Advantages of gamified environments include the ability to 
learn from mistakes, collaborative learning, critical thinking 
and validation of ideas, all capabilities transferrable to real-
world contexts.[6, 7] Learning via gamification can enhance the 
acquisition of new skills and knowledge, and the develop-
ment of professional attitudes and behaviours.[5]

Many reviews have been conducted on the topics of gam-
ification, game-based learning and serious games.[2, 4, 8–17] In 
higher education, positive impacts on learning goals and 
opportunities for active and collaborative learning were re-
ported in a review of gamification across multiple academic 
disciplines and subjects, offset by the challenges of high 
costs.[8] In health professional education, mixed reports on 
the efficacy of gamification have been published. Several sys-
tematic reviews were unable to confirm or refute the utility 
of educational games and identified the need for high-quality 
research to explore their impact on patient and perfor-
mance outcomes.[9, 10] Gentry et al.[11] discussed the benefits 
of gamification to registered health professionals but re-
ported that most evidence was of low quality and the authors 
recommended more ‘rigorous, theory-driven research’. These 
findings aligned with medical education reviews, which 
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identified the need for further validation before gamification 
is incorporated into curricula.[12, 13] Maheu-Cadotte et al.’s[4] 
systematic review and meta-analysis reported no significant 
improvement in engagement, learning outcomes or overall 
efficacy for software games, when compared with other ed-
ucational interventions in healthcare professions education. 
Another 2021 systematic review suggested that gamification 
could improve learning outcomes in ‘health professions ed-
ucation’ but that most studies lacked well-defined control 
groups and were not theory-driven.[14]

Reviews specific to pharmacy education have reported a 
variety of findings. Positive aspects were that gamification 
in pharmacy education may enhance preparation for real-
world practice, while improving critical thinking and com-
munication skills,[15] that incorporation of gamified activity 
could provide active learning approaches to meet pharmacy 
accreditation standards,[16] and that many areas of pharmacy 
curricula might be appropriate for the inclusion of digital 
gamification.[2] Negative aspects included that the assessment 
of student learning outcomes had not been well-defined in 
literature,[16] and that evidence of learning outcomes from ed-
ucational games in pharmacy education was lacking.[17]

Overall, most previous reviews had narrowly-defined in-
clusion criteria. Several reviewed only randomised controlled 
trials,[4, 9, 10] some reviewed only digital or virtual educational 
games,[4, 12, 13] while another excluded qualitative research.[14] 
To capture a comprehensive understanding of the use and ap-
plication of gamification in pharmacy education, the inclusion 
criteria for this review were purposefully broad. The review 
intended to capture all types of gamification used in phar-
macy student education, all types of studies and even those ar-
ticles that were descriptive and may have contained minimal 
or no evaluations. Additionally, contemporary accreditation 
requirements for pharmacy programs necessitate robust, evi-
dence-based outcomes and skills-based reporting. Therefore, 
it is essential to review the outcomes and efficacy of gamifica-
tion in pharmacy education, as its uptake increases.

Aim
To assess the peer-reviewed corpus of publications on gami-
fication in pharmacy education and to identify key research 
trends and gaps.

Objectives
The aim was addressed by a systematic, quantitative evalua-
tion of the pharmacy discipline literature assessing the topic 
of gamification/gaming/simulated gaming; identification of 
authors and geographical spread of the research; the types 
of methods employed and subjects examined; the types of 
variables assessed and the patterns found in results; alignment 
of learning outcomes and the quality of research reporting.

Methods
To determine the range of academic literature on gamifica-
tion in pharmacy education, a systematic quantitative liter-
ature review was conducted following the methods detailed 
by Pickering et al.[18] and using the flow diagram developed 
by the Preferred Reporting Items for Systematic Review 
Recommendations (PRISMA)[19] (Figure 1). A systematic 
quantitative review methodology was adopted as it allowed 

for the inclusion of quantitative, qualitative and mixed 
methods literature, which were coded and quantified ‘to as-
sess the scope, depth and breadth of research on a topic’.[18] 
This review type was deemed suitable to summarise and 
quantify the existing field of research, to identify research 
trends and also identify gaps. Data extracted included the 
type of gamified intervention, mode of delivery, game fidelity, 
intended learning outcomes and outcomes reported. Quality 
assessments aligned with key aspects of the SQUIRE-EDU 
Reporting Guidelines.

Databases
Original journal articles published in peer-reviewed journals 
were obtained by searching scientific and educational 
databases including CINAHL Complete (EBSCOHost), 
MEDLINE (Ovid), Science Direct, Scopus and ERIC 
(ProQuest) on 4 February 2022. Google Scholar was also 
searched on 8 February 2022, to detect any newer publications 
not yet indexed in the other databases. An analysis of the 
search strategy employed in this review has been published 
separately.[20]

Search terms
The keywords used in the database searches were: (game* 
OR gaming OR gamif*) AND pharmac* AND education. 
Science Direct did not allow wild cards so the search terms 
were modified to: (game OR gaming OR gamify OR gami-
fication) AND (pharmacy OR pharmacist) AND education, 
and the search results were limited to: Research Articles, 
with subject areas of Nursing and Health Professions and 
Pharmacology, Toxicology and Pharmaceutical Science. The 
search in ERIC used (game OR gaming OR gamify OR gam-
ification) AND (pharmacy OR pharmacist) AND education. 
Scopus was limited to subject areas Pharmacology, Toxicology 
and Pharmaceutics, plus Health Professions. Google Scholar 
searches were conducted on the search terms ‘gamification 
of pharmacy education’ and ‘serious games in pharmacy ed-
ucation’ and were limited to publications from 2020 to 8 
February 2022. The first 100 results for each Google Scholar 
search were included in the identification step of the review. 
Searches were limited to English-language journal articles 
involving human subjects.

Inclusion criteria
Journal articles were included that detailed the application 
and use of gamification or game elements in student pharma-
cist education. Gamified interventions were identified using 
the definition detailed by Deterding et al.[1] Quantitative, 
qualitative and mixed-methods studies were included, as were 
descriptive articles. The abstracts and methods of the articles 
were initially read to determine whether the articles met the 
inclusion criteria. The primary researcher screened the arti-
cles and if there was uncertainty regarding inclusion or exclu-
sion, other research team members were consulted to reach a 
consensus.

Exclusion criteria
Articles were excluded if they focused on patient or reg-
istered practitioner education, were literature reviews or 
commentaries on the topic, or did not report any use or ap-
plication of gamification in pharmacy education. Several 
studies that evaluated pharmacy student attitudes towards, 
and perceptions of, serious games but did not discuss their 
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faculties’ use of any gamified interventions in the educa-
tional context were excluded. Studies that used subgroups of 
pharmacy students to pilot or provide feedback on gamified 
interventions were excluded.

Reporting guidelines
Reporting guidelines provide structure for describing and 
interpreting research information and the reporting of 
interventions. The SQUIRE-EDU (Standards for QUality 
Improvement Reporting Excellence in Education) guidelines 
were selected to guide this review as they focus on the spe-
cific contexts of health professional education.[21] These 
guidelines encourage educators to report the improvement 
and impact of health professional educational interventions 
on extended stakeholders, including patients, families and 
communities.[21]

Coding of documents regarding publication
A database was constructed in Microsoft® Excel® to record 
the details for each article in the review. Variables included the 
year of publication, name of the journal, number of authors 
and country of author affiliations.

Coding of documents regarding gamification
Data extracted and tabulated for each article included the 
name or identification of the gamified intervention (if known), 
the type of study (e.g. experimental, observational), research 
methods (quantitative, qualitative, mixed-methods or none), 
data collected (e.g. survey, reflection), mode of delivery (e.g. 
face-to-face, online, individual, team-based), discipline (phar-
macy or multidisciplinary), focus of the article (i.e. gamifica-
tion as the main focus or gamification as part of a broader 
educational strategy such as active learning), primary purpose 

Figure 1 Preferred Reporting Items for Systematic Review Recommendations (PRISMA) flowchart outlining the process followed and actions taken to 
compile the systematic quantitative literature review.[19] n = number of original journal articles.
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of the intervention (e.g. capstone, subject-specific learning), 
fidelity of game (high, medium or low, depicting the degree 
of realism), type of intervention (e.g. gamified simulation, es-
cape room, board games), number of subjects, proposed out-
come variables and those measured plus an assessment of the 
quality of reporting (see below).

While fidelity is a term commonly used in simulation 
to indicate the level of realism, it is also used in reporting 
guidelines to indicate the degree of compliance with planned 
interventions. In the context of this review, the researchers 
attempted to determine the degree of realism represented 
in the gamified interventions reported. For example, high-
fidelity coding was limited to fully immersive games or 
gamified simulations focused on health professional contexts, 
including virtual reality in health professional environment/s; 
medium-fidelity coding was applied to escape rooms and role-
play or virtual reality in non-health professional environments 
(e.g. classroom) and games such as the Geriatric Medication 
Game; low-fidelity coding was applied to board games, game 
show-type games and gamified quizzes.

Coding of professional knowledge, skills and attitudes 
assumed that skills were defined as both the physical per-
formance and application of knowledge in professional 
contexts. In contrast, outcome measures that relied on stu-
dent perceptions, attitudes, enjoyment, or perceived value 
were coded as ‘educational experience’.

Coding of documents regarding quality of 
reporting
Articles were evaluated for quality of reporting via assess-
ment (yes, limited or no) of five aspects of the SQUIRE-
EDU guidelines, selected for their specificity to educational 
interventions and gaps identified in previous research. These 
were the provision of an adequate description of the interven-
tion [EDU 8a], evidence of links to guiding theory [EDU 5] and 
the three items characteristic of these particular guidelines: 
identification of the local gap or problem description [EDU 
3], impact on broad stakeholders (e.g. patients, the com-
munity or the healthcare system) [EDU 9a] and explanation 
of iterative quality improvement [EDU 13a].[21] If literature 
was cited that might suggest theoretical considerations that 
were not overtly addressed in the article, then this attribute 
was coded as limited. For quality improvement, any articula-
tion of issues identified for potential change, whether or not 
they had been enacted in following iterations, were coded 
as positive for quality improvement, which varied slightly 
from the SQUIRE-EDU guidelines. This coding was applied 
as many of the articles reviewed described the first iterations 
of interventions. In coding, if issues were overtly identifiable, 
then they were coded as yes. If there was some suggestion that 
a concept was considered but not overtly elucidated, then it 
was coded as limited. If they could not be identified, then they 
were coded as no.

All articles were initially coded by the primary researcher 
(DLH) and a random sample (n = 8) was coded independ-
ently by another member of the research team (MAK). Any 
uncertainty in initial coding was discussed mutually by both 
researchers to reach a consensus. The researchers discussed 
the coding and gaps identified following the first coding itera-
tion. Additional columns were added to the database, for ex-
ample, whether the article cited the New Media Consortium’s 
(NMC) 2013 Higher Education Report,[22] which discussed 
the advantages of gamification in higher education, or the 

2013–2014 report of Academic Affairs Committee of the 
American Association of Colleges of Pharmacy (AACP), 
which each encouraged the use of gamification in pharmacy 
and interprofessional education.[7] Articles were also coded as 
to whether the gamified intervention had been described in 
previous studies. Both researchers (DLH and MAK) then re-
peated the above process.

Results
The six databases screened resulted in the retrieval of 66 articles 
that met the inclusion criteria (Figure 1). The list of references 
is provided in Supplementary File S1.[23–88] To systematically 
quantify the attributes of the reviewed articles, most of the 
results are presented in tabular form. Gaps identified included 
misalignment of intended learning outcomes with those 
evaluated and suboptimal reporting quality. Table 1 provides 
a summary of publications reviewed, indicating the gamified 
intervention, number of student participants, the intended 
learning outcomes and reported learning outcomes, plus the 
three quality attributes characteristic to the SQUIRE-EDU 
guidelines, namely local gap, stakeholder impact and iterative 
change. Intended learning outcomes in Table 1 were sourced 
from the original descriptions and were separately coded, 
with all other data, and are provided in Supplementary File 
S2.

Publications by year and source
The frequency of articles published on gamification in phar-
macy education has dramatically increased in recent years 
(Figure 2).

The reviewed articles were published in 18 different 
journals, with the majority appearing in Currents in Pharmacy 
Learning and Teaching (n = 29, 44%) and the American 
Journal of Pharmaceutical Education (n = 16, 24%). Three 
(5%) were published in Pharmacy and Pharmacy Education, 
and two (3%) in the Journal of the American College of 
Clinical Pharmacy. The remaining 13 (20%) were published 
in separate journals, including the International Journal of 
Pharmacy Practice and Health Professions Education.

Most articles were from the United States of America (n = 
49, 74%). Author affiliations (n = 262) were from 12 different 
countries with the majority being American (n = 174, 66%). 
The next most frequent affiliations were the United Kingdom 
(n = 19, 7%), Australia (n = 15, 6%), Brazil (n = 14, 5%) and 
the Netherlands (n = 14, 5%).

Gamification
The 66 reviewed articles discussed gamified interventions 
involving 8272 pharmacy and other health professional 
students. Most articles published focused solely on the dis-
cipline of pharmacy (n = 59, 89%), with the remainder (n = 
7, 11%) being multidisciplinary. The majority of articles (n 
= 57, 86%) reported on specific games or gamification, with 
nine articles (14%) reporting on the use of games as part of a 
broader educational strategy, such as active learning.

Gamified interventions
Gamified interventions were often used as strategies in par-
ticular subject areas, with pharmacy practice (n = 13, 20%), 
pharmacotherapy (n = 10, 15%) and diabetes management 
(n = 4, 6%) being the most frequently reported. Other foci 
(n = 3, 5% each) included inter-professional curriculum, 

http://academic.oup.com/ijpp/article-lookup/doi/10.1093/ijpp/riac099#supplementary-data
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introductory pharmacy, pharmacology, pharmacy manage-
ment and the Pharmacy Game.

Eight (12%) of the gamified interventions reviewed were 
considered high-fidelity, which included face-to-face health 
professional simulation and virtual simulation in a pharmacy 
context. The majority of interventions were medium fidelity 
(n = 33, 50%), such as escape rooms, or low fidelity (n = 25, 
38%), which included card games, board games and online 
quizzes.

The most frequently reported gamified intervention types 
were escape rooms (n = 20, 30%). Escape rooms were applied 
in varying learning contexts, including orientation, pharmacy 
practice, pharmacy management, non-sterile compounding, 
Advanced Pharmacy Practice Experiences (APPEs), inter-
professionalism and professional development. They were 
also delivered with a focus on specific curricular topics, in-
cluding chemistry, drug information, diabetes, heart failure, 
cancer, substance use disorder and disaster preparedness. 
Escape rooms commonly involved teamwork and were re-
ported to successfully deliver multiple learning outcomes.

The next most frequently reported interventions were 
gamified simulations (n = 12, 18%), computer games (n = 8, 
12%), board games (n = 8, 12%) and gamified quizzes (n = 
7, 11%). Some of the same or similar gamified interventions 
were used at different institutions or at the same institutions 
at different times and were reported across multiple articles. 
Examples included the Geriatric Medication Game (n = 5, 
8%), a Diabetes Escape Room (n = 4, 6%), the Pharmacy 
Game (GIMMICS) (n = 6, 9%), SPENT (n = 2, 3%) and 
Medication Mysteries Infinite Case Tool (MMICT) (n = 2, 
3%).

Twenty articles (30%) included reference to some of the 
descriptions of their gamified interventions having been re-
ported elsewhere. The most common mode of delivery was 
face-to-face or in person (n = 45, 68%) while 19 articles (29%) 
described mobile, digital or online gamified interventions. 
A greater number of interventions were identifiable as 

team-based (n = 48, 73%) than individual (n = 16, 24%), 
although the mode of delivery could not always be discerned 
from the articles (n = 6, 9%).

Learning outcomes
The primary purpose of the gamified interventions varied, 
with the most common being knowledge improvement, 
followed by teamwork and skills acquisition (Table 2). Four 
of the seven articles that reported self-perceived knowledge 
as an outcome used this data as the sole knowledge outcome, 
without reference to objective knowledge assessment.[54, 70, 77, 

88] Self-reporting was also used to measure engagement and
motivation. Of the seven studies reporting engagement as an
outcome, five asked students to self-report.[27, 53, 68, 73, 83] Barber
et al.[24] reported computer analytic data as a measure of en-
gagement and Hope et al.[50] reported engagement sourced
from student reflection. Of the four articles that reported mo-
tivation as an outcome, three asked students to self-report,[33, 

35, 86] while Barber et al.[24] used students’ perceptions of value
and enjoyment as indicators of motivation.

Five articles focused on describing gamified interventions 
and only reported outcomes from Student Evaluations 
of Course and/or course grades.[36, 43, 50, 77, 85] Furthermore, 
Eukel et al.[39] cited learning outcomes for their activity that 
were assessed and reported in previous work,[40] Jones and 
Wisniewski[52] provided participation data and anecdotal 
reports of students’ enjoyment and engagement with their 
trivia game, while Chavez et al. and Fens et al. reported no 
outcomes.[28, 42]

Some of the studies acknowledged that intended learning 
outcomes had not been achieved from gamification, yet the 
authors reported value in their gamified approaches. These 
included studies in which gamified interventions did not sig-
nificantly improve students’ knowledge, yet were viewed 
positively by participants.[31, 71, 82] Rose[76] reported students’ 
increase in knowledge but accepted that it could not be 
attributed to their gamification.

Figure 2 Number of reviewed articles by full year of publication.
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All reported outcomes were re-coded into four broad 
overarching areas: the game experience/perceptions (n = 
59, 89%), improved knowledge (n = 38, 58%), improved 
skills (n = 16, 24%) and improved professional attitudes/
behaviours (n = 10, 15%). Forty-six (70%) of the articles re-
ported outcomes in more than one of these broad areas and 
two articles (3%) reported none (Supplementary File S2).

Research methodologies
One article (2%) described the use of a control group,[69] and 
no articles reported a randomised controlled methodology. 

The most common type of study adopted pre- and post-
testing of criteria (n = 27, 41%). Forty-three articles (65%) 
reported quantitative methodologies, 11 (17%) used mixed 
methods and two (3%) reported a qualitative methodology. 
The most frequently reported data collection method was stu-
dent survey or evaluation (n = 52, 79%).

Quality of reporting
Quality of reporting was judged on five attributes derived 
from the SQUIRE-EDU Reporting Guidelines, namely, an 
adequate description of the intervention, identification of 

Table 2 Most frequently reported intended learning outcomes and outcome variables reported

Intended learning uutcomes n (%)* Outcome variables reported n (%)*

Improved knowledge 38 (58) Perceptions 53 (80)

Teamwork and collaboration 22 (33) Value, benefit, usability 35 (53)

Improved skills 15 (23) Knowledge 30 (45)

Student perceptions 15 (23) Enjoyment, satisfaction 29 (44)

Engagement 13 (20) Attitudes 14 (21)

Communication 12 (18) Engagement 7 (11)

Active learning 10 (15) Self-confidence 7 (11)

Improved attitudes, behaviours 8 (12) Self-perceived knowledge 7 (11)

Attitudes towards older adults 6 (9) Teamwork 6 (9)

Confidence 6 (9) Performance in activity 5 (8)

Capstone learning 6 (9) Empathy 5 (8)

Fun, enjoyment, satisfaction 6 (9) Ease of use 5 (8)

Leadership 5 (8) Motivation 4 (6)

Critical thinking 4 (6) Participation 4 (6)

Empathy 4 (6) Skills improvement 3 (5)

Problem solving 4 (6) Staff analyses 3 (5)

Interprofessionalism 4 (6)

Competency 3 (5)

Management 3 (5)

Motivation 3 (5)

Review of learning 3 (5)

*Percentages add to more than 100% as multiple learning outcomes or variables may have been reported in a single article.

Figure 3 Detection of quality criteria in reviewed articles.

http://academic.oup.com/ijpp/article-lookup/doi/10.1093/ijpp/riac099#supplementary-data
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guiding theory, problem description or local gap, impact on 
stakeholders and identification of changes for iterative quality 
improvement. The latter three, which are characteristic of the 
SQUIRE-EDU Guidelines, are reported in Table 1 and the 
results for the five criteria are summarised in Figure 3.

One article made reference to structured reporting guidelines 
and was the only one coded as yes on all five quality criteria.[44] 
A detailed description of gamified interventions was the most 
frequently identified quality criterion (n = 53, 80%). Two arti-
cles provided no description of their gamified interventions.[47, 

62] More than half of the articles (n = 35, 53%) discussed it-
erative changes that could be made to their interventions and
half (n = 33, 50%) also described a local problem or gap that
motivated the use of gamification. Six of 15 articles that cited
the 2013 NMC Higher Education Report or the 2013–2014
AACP report of the Academic Affairs Committee provided
citations as impetus or justification for gamification without
describing any local problem or gap.

The quality criteria that were less frequently detected re-
lated to the identification of guiding theory and impacts on 
stakeholders. More than half of the articles did not address the 
underlying theory in the discussion of gamified interventions 
(n = 39, 59%) or discuss the impact of the interventions on 
stakeholders, such as patients and the broader healthcare 
system (n = 40, 61%).

Discussion
The gamification of pharmacy education has dramatically 
increased in recent years, becoming a commonplace tool in 
the curricula of many pharmacy programs. The reviewed arti-
cles revealed diverse and creative applications of gamification 
to deliver complex components of pharmacy education, such 
as empathy, orientation, inter-professionalism and capstone 
learning. The novel and innovative learning approaches were 
applied to a broad range of pharmacy and multidisciplinary 
topics across a range of fidelities, to deliver multiple and varied 
learning outcomes, from the ubiquitous desire to enhance 
knowledge to engage students in interesting and original ways 
of learning. This suggests that gamification may provide flex-
ibility in the design of learning activity, however, there were 
significant costs reported in association with gamification, in 
time, faculty, resources and funds.[2] Educators must be sure 
to align gamification with competency, outcomes and skills-
based reporting. Therefore, the use of gamification needs to 
be clearly justified through evidence of efficacy and outcomes. 
Many gaps were identified in this review, including the misa-
lignment of intended learning outcomes with those evaluated, 
lack of research rigour, and suboptimal reporting quality.

A strength of this evaluation is a comprehensive review 
of pharmacy-focused gamification. The systematic quantita-
tive methodology effectively revealed gaps in current prac-
tice.[18] The findings of this review are strengthened by the 
depth of the systematic search and use of multiple databases, 
with the adjunctive use of Google Scholar to capture more 
recent publications. The systematic quantitative methodology 
provided for detailed investigation of the scope, trends and 
gaps in the gamification research published in the pharmacy 
discipline. Concerted attempts were made to ensure that this 
review covered all relevant articles on gamification in phar-
macy education, however, some publications may not have 
been identified using the search strategies employed. While 
attempts were made to standardise article coding, professional 

judgment was applied in the assessment of the presence or ab-
sence of certain attributes, such as problem description or a 
local gap, and at times may have been subjective.

The educational outcomes reporting was inconsistent and 
the review revealed an apparent overreliance on student 
perceptions as primary data. For student perceptions to be 
credible outcome measures, they need to link to discipline-
specific outcomes, such as the acquisition of knowledge and 
skills that benefit patients. Despite their frequent reporting, 
there is limited evidence that student enjoyment and satisfac-
tion enhance learning. This finding aligns with the Aburahma 
and Mohamed[17] review and a 2022 article recognising that 
the assessment of student game-based learning outcomes 
was poorly defined in pharmacy education.[16] A challenge 
in gamification research is the subjectivity of reported out-
come measures, and the potential for educator bias in making 
interpretations of their outcomes. In this current review, where 
games were presented as part of broader strategies, for ex-
ample, active learning or to enhance engagement, it was diffi-
cult to discern the impact of gamification as the evaluation of 
interventions did not necessarily assess the gamified compo-
nent independently of other strategies. Oestreich and Guy[16] 
detailed other challenges in assessing the educational goals 
of gamification, such as post-activity knowledge recall being 
an unlikely surrogate for higher-order intended outcomes of 
gamified interventions. They recommended ‘more defined and 
connected methods for assessment’ in future research.[16]

The use of course evaluations as data might be criticised, 
as much research questions their validity, reliability and po-
tential bias and whether they measure course outcomes 
or instead are glorified customer satisfaction surveys.[89] 
However, other research has reported a positive relation-
ship between students’ experiences of learning and learning 
outcomes, as reported in course evaluations.[90] It has been 
recommended that scholars of teaching and learning use stu-
dent evaluations as adjunct data sources, ensuring critical and 
reflexive approaches to research are maintained.[91] While it is 
claimed that gamification enhances engagement and motiva-
tion, assessing these outcomes may prove quite challenging. 
If engagement and motivation are the primary outcomes, 
they should be tested and measured. Some authors appeared 
to equate attendance or participation with engagement but 
perhaps more robust measures of engagement could be em-
ployed in future research. Digital or computer data analytics 
may provide a source of objective data on student engage-
ment and performance in activity, as evidenced in the review 
by Barber et al.[24] This aligns well with the 2022 research in 
which authors provided details on using digital analytics to 
monitor student participation, engagement and performance 
during gamified pharmacy simulation.[92]

Education research does not appear to be approached with 
the same degree of planning and rigour as other types of phar-
macy research. There was an absence of randomised controlled 
trials, and the inclusion of only one study reporting a con-
trol group, which confirms the findings of the broad review 
of gamification in health professions education published by 
van Gaalen et al.[14] In this current review, the lack of con-
trol was sometimes acknowledged by authors as a limitation 
of their work, and a gap in objective data collection. Most 
reported research was quantitative, dominated by surveys, 
evaluations, student grades and knowledge assessments. Few 
mixed methods studies were reported and only two qualita-
tive studies. These findings were similar to the 2017 review 
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of higher education gamification, which also reported a pre-
dominance of quantitative methods and pre-test and post-test 
evaluations.[8] This highlights the opportunities for alternative 
data collection methods in pharmacy education, such as focus 
groups, interviews and student or staff reflection, which have 
the potential to reveal higher learning.

The quality of reporting of educational interventions 
assessed in this review was poor, with only one article 
citing guidelines for improved reporting of educational 
interventions. Guidelines such as SQUIRE-EDU,[21] GREET 
(Guideline for Reporting Evidence-based practice Educational 
interventions and Teaching)[93] or CRe-DEPTH (Criteria for 
Reporting on Development and Evaluation of Professional 
Training interventions in Healthcare),[94] are accessible via 
the EQUATOR (Enhancing the QUAlity and Transparency 
Of health Research) Network,[95] and provide valuable struc-
tured guidance to support research planning and reporting.[96] 
Of the three characteristic SQUIRE-EDU reporting guidelines 
measures assessed in this review (Table 1), the two with the 
most obvious gaps were describing the impact on stakeholders 
and identifying theory. SQUIRE-EDU encourages authors of 
educational research to describe the impact on stakeholders, 
including patients, the healthcare professions and the broader 
healthcare system.[21] However, few of the articles reviewed 
discussed the impact of their findings on stakeholders. In this 
review, the lack of reporting around theory related to the 
gamified interventions employed, or the research undertaken, 
is consistent with previous research.[8, 11, 14] While half of the 
reviewed articles provided adequate problem description or 
identification of a local gap, this was not always clearly artic-
ulated and these findings highlight opportunities for improve-
ment. Of note, many authors referred to the AACP report,[7] 
or the contemporaneous NMC Horizon Report,[22] as the 
sole impetus for the development of their reported gamified 
intervention/s rather than identifying a specific curricular 
need at their local institution.

Implications and future research
Positive aspects of this systematic review that could be 
disseminated and adopted by others include the various novel 
gamified approaches to teaching and learning and the use of 
innovative strategies to evaluate the impact and outcomes of 
their gamification. Examples include the use of validated tools 
to measure student empathy,[30] or perceptions of poverty,[79] 
the use of student reflection to explore interprofessionalism[57] 
or experiential learning[51] and the many applications of es-
cape rooms, including for student orientation.[68]

It is recommended that pharmacy educators evolve from 
reporting student perceptions and attitudes to assessing 
measurable outcomes, critically aligned with the intentions 
of their educational practice, to establish the real benefit of 
such interventions. Research could expand in scope to em-
brace more qualitative and mixed methods approaches, and 
the use of a broader range of data, such as interviews, focus 
groups, and student reflection. Structured and purposeful 
staff reflection and observation may provide a more in-depth 
exploration of gamified interventions and their impacts, espe-
cially in relation to resource requirements and use. Pharmacy 
educators should embrace the rigour and structure of con-
temporary reporting guidelines, such as SQUIRE-EDU and 
GREET, to better plan research and enhance the quality of 
their findings. They should embed research in theory, clearly 
identifying local gaps, describing interventions in detail and 

resultant iterative quality improvements. Overall, reported re-
search should explain the impact of educational interventions 
on patients, the profession, the healthcare system and the 
community at large.

Conclusion
Evidence-based health professionals should employ evi-
dence-based educational practices. There is a great need for 
improvement in intervention description and quality of re-
porting. Scholars of teaching and learning could enhance the 
understanding, impact and transferability of their gamifi-
cation interventions through critically aligned and targeted 
evaluative research.
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