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Abstract 

Background/objectives We aim to systematically review and evaluate the current landscape of postgraduate phar-
macy education to a) identify current evidence, best practices, challenges, recommendations, and solutions; and b) 
develop a framework to optimize postgraduate pharmacy programs.

Methods A scoping review was conducted following the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR). Electronic databases, including PubMed, Scopus, 
EMBASE, ProQuest, Web of Science, and Google Scholar were utilized. The search covered studies published from Jan-
uary 2011 to September 2023. Following the principles of Arksey and O’Malley’s framework, data charting and extrac-
tion were performed using a pre-designed data collection tool, followed by the synthesis and grouping of studies 
based on common themes.

Results Of the 5542 articles found, the review included 36 eligible ones focusing on pharmacy postgraduate educa-
tion (PhD and MSc), grouped into three themes: 1) courses and curriculum; 2) training and skills development; 3) 
assessment and mentorship methods. Utilized methodologies included descriptive analyses, questionnaires, surveys, 
trials, and focus groups/interviews. The studies underscored the need for competency-based curricula with regu-
lar evaluations, career planning, and diverse course offerings. Identified key skills and competencies in the studies 
included soft skills, communication, research, desperate skills (e.g., leadership and management), and critical thinking. 
The studies also emphasized the value of comprehensive evaluation and peer review methods. Challenges included 
balancing academic and real-world requirements, training, limited resources, time constraints, and faculty workload.

Conclusion Evidence-based suggestions to improve postgraduate pharmacy education include the implementation 
of practice-oriented courses, value of tailored/or comprehensive assessments, focus on real-world skills, effectiveness 
of advanced teaching methods, and mentorship role. The proposed framework can guide program enhancement 
and highlight the need to improve programs holistically, entailing the three themes.
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Background
Pharmacy is a dynamic discipline of science, rapidly 
expanding with a rising number of students pursuing 
postgraduate studies in the field [1]. Postgraduate edu-
cation is pivotal in shaping and advancing pharmacy 
practice across diverse settings, effectively addressing 
significant challenges and bridging crucial gaps. Such 
a specialized knowledge would ultimately contribute 
to improved patient care and population health out-
comes. Further, postgraduate education programs must 
ensure the provision of teaching across diverse spe-
cialized domains. These include, but are not limited 
to, professional education, drug discovery, medicinal 
chemistry, pharmaceutics, biotechnology, biochemistry, 
pharmacogenetics, pharmacokinetics, pharmacognosy, 
pharmacology, pharmacotherapy, pharmacoepidemiol-
ogy, pharmacoeconomics, and pharmacoinformatics. 
Additionally, these programs should aim to contribute 
to advancing and improving healthcare systems, phar-
macy laws and ethics, and proficiency in working with 
advanced machines and analytical techniques [2, 3], all of 
which have positive impacts for the quality and safety of 
patient care and the overall health of populations.

Postgraduate pharmacy education faces a range of 
challenges. These include the surplus of postgradu-
ates in traditional disciplines as compared to available 
emerging jobs in the market, curricula that fail to align 
with the demands of pharmaceutical practice settings, 
maintaining traditional teaching methods despite the 
dynamic change in the pharmaceutical industry, and 
advanced global practice and technology [4–6]. Notably, 
pharmacy  postgraduate education  in  low- and middle-
income nations confronts  numerous  challenges  and 
gaps related to education, systems, and practice. Fur-
ther, teaching methods at different universities are 
diverse [7–10]. As a result, it is unclear whether these 
universities are effectively optimizing and tailoring 
their educational strategies to meet the current needs 
of postgraduate students and align with the demands 
of pharmaceutical industries and healthcare systems 
[3]. Nevertheless, institutions offering postgraduate 
education have a fundamental responsibility to provide 
high-quality education, necessitating the continuous 
evaluation and enhancement of their curricula to align 
with the developing needs of future graduates and pro-
spective employers. This holds particular significance as 
postgraduate students carry the expectation that their 
universities have designed high-quality educational pro-
grams to fulfill their diverse needs [4].

There is a noticeable absence of a definitive guide on 
how universities can effectively address the expand-
ing challenges within pharmacy postgraduate educa-
tion. This is primarily because accreditation bodies 

focus predominantly on evaluating and reviewing under-
graduate curricula, neglecting the unique challenges 
of postgraduate education in pharmacy. Furthermore, 
international experiences and needs in pharmacy educa-
tion vary significantly between countries. This raises the 
following research question: what insights, perspectives, 
challenges, and recommendations can inform the opti-
mization of postgraduate (PhD and MSc) pharmacy pro-
grams at universities worldwide? To answer this question, 
it is essential to conduct this scoping review to system-
atically chart the available evidence and understand the 
current body of knowledge about pharmacy postgraduate 
education. Through this endeavor, our objectives are a) 
to identify current insights, perspectives, challenges, and 
recommendations that can assist various postgraduate 
pharmacy programs in addressing potential gaps within 
their systems and possibly refining their existing educa-
tional structures (e.g., curricula) and approaches (e.g., 
educational methods) to enhance the overall learning 
process for their students; and b) to develop a framework 
to optimize postgraduate pharmacy programs.

Methods
Study design
We conducted a scoping review to synthesize and 
map the available evidence and identify a framework 
for improving educational programs for postgraduate 
degrees in pharmacy. Scoping reviews tackle broad sub-
jects and usually aim to recognize research gaps in the 
existing literature [11]. While conducting this review, 
we followed the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses extension for Scoping 
Reviews (PRISMA-ScR) checklist, which contains 22 
reporting items [12]. Our filled PRISMA-ScR checklist 
for this scoping review is included in Supplementary 
Material 1.

The study protocol was drafted and reviewed using 
the Preferred Reporting Items for Systematic Reviews 
and Meta-analysis Protocols (PRISMA-P) checklist [13]. 
While it was not previously published, it is available as 
supplementary material (Supplementary Material 2).

Eligibility criteria
Eligibility criteria for studies included in this scoping 
review: i) Studies published in peer-reviewed journals; 
ii) The primary focus of the studies should be on cur-
riculum and education development within MSc and 
PhD Pharmacy programs; iii) Studies needed to discuss 
related aspects such as competencies, assessment meth-
ods, and courses; iv) They need to be published in English 
between the period of January 2011- September 2023; 
v) To encompass various aspects of graduate pharmacy 
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education, studies were included if they employed quali-
tative, quantitative, or mixed-method study designs.

Conversely, studies were excluded if they: i) Focused 
on public health, PharmD, diploma, or clinical practice-
based master programs that do not include research/
thesis, as these programs often have distinct educational 
objectives compared to research-based postgraduate 
programs; ii) Addressed initiatives to improve  research 
unrelated to postgraduate programs, because the focus 
of this review is solely on postgraduate education; iii) 
Were centered on dual  pharmacy (PharmD)/master of 
public health (MPH), as these programs are mainly inter-
disciplinary in nature and do not specifically reflect the 
unique challenges of research-oriented programs; iv) 
Focused on genetic counseling, because this field has a 
distinct aim and is not directly related to postgraduate 
research-based pharmacy education; v) Were associated 
with other non-pharmacy-related programs, as our focus 
is on Pharmacy; vi) Focused solely on university facilities, 
because our target is the educational content; vii) Were 
categorized as commentaries or review articles, to avoid 
bias in reporting and prioritize original research content.

Information sources/literature search
The search for relevant studies was conducted on Pub-
Med, EMBASE, Scopus, ProQuest, Web of Science, 
and Google Scholar to identify relevant studies pub-
lished between January 2011 and September 2023. The 
search strategy utilized related keywords: postgraduate, 
higher education, graduate, PhD, MSc, masters, educa-
tion, curriculum, courses, syllabus, skills, competencies, 
assessment, evaluation, pharmacy, and pharmaceutical 
sciences. Search limits were applied to the title/abstract 

and English language. Three investigators independently 
performed the initial screening of the titles and abstracts 
to identify eligible articles. Discrepancies were resolved 
through discussion and agreement. Specialized journals 
were also specifically reached to identify relevant arti-
cles, specifically the American Journal of Pharmaceutical 
Education, Journal of Medical Education and Curricu-
lar Development, Currents in Pharmacy Teaching and 
Learning, Pharmacy Education, European Journal of 
Education, Journal of Pharmacy Practice and Research, 
and Health Education Journal. The final search strategy 
for each database is presented in Table  S1 (Supplemen-
tary Material 3). Finally, the removal of duplicates, title/
abstract screening, and full-text screening were con-
ducted using the Rayyan application [14].

Studies selection and data charting
Three reviewers independently screened all included 
citations and full-text articles and agreed on their eligibil-
ity. A standardized data extraction tool was created using 
Microsoft Excel and utilized to chart data from all eligible 
articles. In addition, the following information was col-
lected independently by three reviewers: authors, year of 
publication, focus of the study, title, relevant/irrelevant, 
objectives, country, challenges, recommendations, and 
conclusion. Discrepancies were resolved through discus-
sion and agreement between the authors.

We followed the framework proposed by Arksey and 
’O’Malley for data synthesis and charting [11]. Eligi-
ble studies were grouped based on common themes. 
Our grouping focused on the following three themes in 
Table 1: i) Courses, curriculum, and syllabus; ii) Training, 

Table 1 Key definitions of the three identified themes employed in this scoping review

Theme Definition

Courses, curriculum, and syllabus In general, articles focus on one or more of the following educational terms:
a) Courses are the individual units within a program that focus on specific areas of knowledge 
and skills
b) Curriculum is the entire program of study required to earn a specific degree, encompassing all 
courses, learning experiences, and assessments
c) A detailed syllabus provides information on a specific course, required learning objectives, major 
topics, assessments, and other information

Training, competencies, and skills development In general, articles focus on one or more of the following terms:
a) Training encompasses structured learning experiences implemented through various training pro-
grams, which can be both formal and informal, to gain the necessary knowledge, skills, and attitudes 
necessary for competent professional practice
b) Competencies are the observable, demonstrated, and measurable ability or skill required to per-
form specific tasks and apply knowledge through practical exercises and real-world experiences
c) Skill development is the process of acquiring and continuously refining one’s practical abilities 
and skills by utilizing various learning methods needed for competent professional practice and other 
professional related tasks

Assessment, evaluation, and mentorship methods Articles focusing on the structured processes, multiple methods, various tools, and evaluation strate-
gies used to measure the students’ knowledge, skills, competencies, and attitudes as well as their 
learning progress throughout the program
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competencies, and skills development; and iii) Assess-
ment, evaluation, and mentorship methods.

Development of the conceptual model
To develop a comprehensive conceptual model guiding 
the creation of collective, high-quality pharmacy post-
graduate (MSc/PhD) programs, we conducted a rigorous 
literature review focusing on the challenges, recommen-
dations, factors, and successful interventions. To syn-
thesize this information, we employed the Arksey and 
’O’Malley framework for data synthesis and charting. The 
model development process involved the following steps:

1. Identification of key themes: Based on the literature 
review, three primary themes emerged as critical for 
postgraduate pharmacy program development:

• Courses, curriculum, and syllabus
• Training, competencies, and skill development
• Assessment, evaluation, and mentorship methods

2. Model construction: A conceptual model was con-
structed around these themes, incorporating essen-
tial components, including:

• Curriculum design and development, including 
necessary and optional elements

• Competency-based curriculum development
• Training and skills development aligned with stu-

dent, program, and job market needs
• Diverse assessment and evaluation methods to 

measure program effectiveness, student learning, 
and job market impact

• Successful interventions and international experi-
ences

3. Model enrichment: To ensure comprehensiveness, 
the model was expanded to include additional fac-
tors and emerging trends deemed important to the 
study team. For instance, under the "courses and cur-
riculum" theme, we incorporated elements like needs 
assessment, regular evaluation, and program refine-
ment to promote the concept of program sustainabil-
ity. Additionally, we explored the potential of using 
advanced tools like artificial intelligence for assess-
ment, evaluation, and mentorship, based on what has 
been reported within the included studies.

Overall, this systematic approach, grounded in both 
literature and practical examples, resulted in a robust 
conceptual model to inform the development and evalu-
ation of collective, high-quality pharmacy postgraduate 
programs.

Results
Literature search
After removing duplicates, 5542 articles were identified 
from the different searched databases (Fig. 1). After titles 
and abstracts screening, 5461 citations were excluded 
because they matched our exclusion criteria, leaving 
81 full-text articles to be further assessed for eligibil-
ity. Among them, 45 were excluded and summarized 
with their exclusion reasons in Table  S3 in Supplemen-
tary Material 3. The remaining articles (n = 36) matched 
our inclusion criteria and were included in this scoping 
review.

Study characteristics
Based on their primary focus, the included studies were 
classified into three commonly identified themes, as 
defined in Table 1. Study characteristics are summarized 
in Table 2, including the study authors, publication year, 
focus, objectives, place of origin, design, and main find-
ings. Among them, 14 addressed courses, curriculum, 
and syllabus issues; 9 discussed training, competencies, 
and skills development; and 13 targeted topics pertain-
ing to assessment, evaluation, and mentorship methods 
(Fig. 2). The studies implemented various designs, includ-
ing quantitative, qualitative, and mixed-method (Fig. 2).

The included publications on various pharmacy post-
graduate educational programs (MSc, PhD, or both) 
were segregated based on their focus on the three themes 
(Fig. 3). Notably, most research articles concentrated on 
master’s programs compared to PhD programs, validat-
ing that more research is conducted on this program 
type (Fig.  3). In addition, the distribution of research 
on Master programs across the three themes revealed a 
larger number of publications focusing on courses, cur-
riculum, and syllabus (Fig.  3). In contrast, research on 
PhD programs disclosed that training, competencies, and 
skills development garnered the most attention, implying 
a distinct focus on research efforts and underlining the 
necessity of competencies/skills development for PhD 
graduates (Fig. 3). Details on the distribution of the arti-
cles by country are outlined in Fig. 4a.

Courses, curriculum and syllabus
As outlined in Fig.  2, 14 publications were dedicated to 
enhancing courses and curricula for various specialized 
MSc and PhD programs. These originated from nine 
countries, and as outlined in Fig. 4b, most of these stud-
ies were conducted in the USA (n = 5, 35.71%), followed 
by Australia (n = 2, 14.29%). Additional contributing 
countries encompassed Jordan, Iran, Portugal, Malaysia, 
the Netherlands, Switzerland, and China (Table  2). Five 
of the identified studies emphasized the importance of 
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specialized courses for improving postgraduate educa-
tion (Table  2), such as research ethics, preparation for 
future faculty roles, pharmacoinformatics, and laboratory 
experience [15–19]. In the context of curriculum devel-
opment, nine studies specifically addressed the design, 
format, review, and restructuring of postgraduate phar-
macy programs to meet students’ present and future 
needs [20–28]. Methodologies utilized in these studies 
included descriptive analyses, cross-sectional question-
naires, and surveys, as well as the incorporation of focus 
groups and interviews (Table 2).

Training, competencies and skills development
Nine published studies evaluated specific skills neces-
sary for inclusion in postgraduate curricula (Fig. 2). Most 
of these studies originated from the USA (n = 7, 77.7%), 
with the remaining two published in India and Poland 
(Fig.  4a). Most studies (n = 8, 88.9%) primarily focused 
on PhD students, while only two included MSc students 
(Fig. 3). The studies shed light on the need for develop-
ing competencies and skills in research, curriculum 
development, communication, health administration and 

leadership, industrial training, and critical thinking and 
problem-solving (Table 2). Study designs were varied and 
encompassed mixed-methods, cross-sectional surveys, 
retrospective studies, interviews, and descriptive studies 
(Table 2).

Assessment, evaluation and mentorship methods
The third group of studies (n = 13) embraced approaches 
and criteria for assessing students’ performance, methods 
for delivering certain lectures, and mentorship (Table 2). 
Consistent with the previous themes, the majority of the 
studies (n = 5, 38.46%) were based in the USA, while two 
articles originated from Jordan (n = 2, 15.38%) (Fig.  4). 
The remaining studies originated in the United Kingdom, 
India, Denmark, China, Australia, and Ukraine. Six stud-
ies within this group focused on assessment methods, 
emphasizing the importance of comprehensive evalu-
ation and peer review (Table  2) [38–43]. Two studies 
specifically emphasized the significance of evaluating stu-
dents’ performance without merely focusing on testing 
theoretical understanding [41, 42] (Table  2). Addition-
ally, four studies advocated the added value of artificial 

Fig. 1 PRISMA flow diagram of the studies selection process
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intelligence and computer-based tools in delivering 
lectures and elucidating certain life sciences concepts 
[44–47] (Table  2). Three studies evaluated postgraduate 
mentorship models, highlighting the positive impact of 
dual mentors [48–50] (Table 2).

The conceptual model content
To visualize the relationships among the identified 
themes and relevant key components, we developed a 
conceptual model (Fig.  5). Figure  5  presents the final 
summary derived from our comprehensive literature 
review of the core elements proposed for a collective 
high-quality pharmacy postgraduate (MSc/PhD) educa-
tional program. To our knowledge, this is the first model 

to be developed and published on the specific topic of 
pharmacy postgraduate educational programs. All the 
identified insights, perspectives, challenges, and recom-
mendations that can inform the optimization of post-
graduate pharmacy programs at universities worldwide 
have been grouped together to allow for the development 
of this coherent model outlining the following themes:

Courses, curriculum and syllabus
This theme encompasses curriculum design and develop-
ment. Studies investigating the key concept of curricu-
lum design and development, particularly emphasizing 
the importance of aligning the curriculum to concepts of 
competency-based learning, job market demands, career 

Fig. 2 Distribution of the research methods employed in the included studies per identified theme

Fig. 3 A radar chart comparing the three identified themes based on the postgraduate program type
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planning, collaboration, research, specialization areas, 
and others. It was noted that a number of concepts are 
needed to develop a comprehensive postgraduate pro-
gram that is essential for graduates’ success and meets 
the needs of the job market.

Training, competencies and skill development
This theme included the main components a program 
could target to implement effective change in students’ 
knowledge, skills, attitudes, and competencies required 

in real-world practice. It was noted that skills relevant 
to other disciplines, e.g., leadership and management, 
data science, as well as various non-science communica-
tion skills, are highly essential for the modern job mar-
ket. Additionally, the necessity of providing students 
with training on additional non-academic career skills 
was deemed crucial and had a positive influence on stu-
dents’ skills and competencies, as well as the effective-
ness of programs to produce graduates who can meet the 
demands of employers in the modern job market.

Fig. 4 Distribution of research articles: (a) Overall 36 articles by country; (b) Articles based on country and identified theme
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Assessment, evaluation and mentorship methods
This theme features the role of effective assessment and 
mentorship in program development and student suc-
cess. Various assessment strategies, such as mentorship, 
advanced assessment tools, merged assessment, and peer 
assessment, were all positive experiences reported in the 
literature with the potential benefit of conducting suc-
cessful assessments of students learning and intervention 
effectiveness, both of which are related to successful pro-
gram implementation and development.

Discussion
Principal findings
This scoping review aimed to map the existing literature 
on postgraduate education in pharmacy systematically. 
We identified 36 primary studies addressing the curricu-
lum, skills development, and/or assessment approaches 
of postgraduate (MSc and PhD) pharmacy programs on 
an international scale. The studies were categorized and 
will be discussed based on their primary focus into three 

distinct themes: i) courses, curriculum, and syllabus 
issues; ii) training, competencies, and skills development; 
and iii) assessment, evaluation, and mentorship methods.

Courses, curriculum and syllabus
A group of studies explored the importance of different 
universal and specific courses within diverse pharmacy 
postgraduate curricula.

One of the crucial topics explored in the literature for 
its critical value in pharmacy postgraduate education is 
research ethics (RE). RE education is an integral com-
ponent that equips students with the necessary skills to 
adhere to ethical standards when designing and con-
ducting clinical and biomedical research [51, 52]. Unfor-
tunately, the findings indicate that ethics training in 
postgraduate programs related to pharmacy and medical 
sciences remains insufficient, particularly in developing 
countries such as Jordan and Iran [17, 19, 42]. Ahmed 
et  al. also reported that, on a global scale, only 10% of 
research-based master programs offered standalone 

Fig. 5 A conceptual framework for developing a collective high-quality Pharmacy postgraduate (MSc/PhD) educational program. This illustration 
was developed based on the recommendations discussed in the literature from the relevant identified themes
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research ethics courses, and 40% offered some discus-
sions within their curriculum [19]. Consequently, it is 
recommended that postgraduate schools consider inte-
grating comprehensive research ethics training into their 
curricula, especially in developing countries. Further-
more, there is a need for additional studies in developed 
countries to explore this aspect further.

While many students pursue higher education to 
enter academia, postgraduate schools often prioritize 
research skills over teaching skills [53]. Teaching assist-
antships can offer students interested in academia practi-
cal teaching experiences [54]. However, not all students 
can access such opportunities, necessitating a compro-
mise. For instance, integrating embedded lectures and 
courses into the curriculum can provide a viable solution. 
Preparing Future Faculty (PFF) was a valuable course to 
prepare graduate students and postdoctoral fellows for 
academic teaching [15]. The course syllabus included 
practical teaching experience and lecture delivery under 
dual supervision [15]. By the end of the course, many 
PFF graduates could secure faculty positions, and the 
course was distinguished as sustainable and valuable for 
students planning to work in academia [15]. The same 
course was taught to doctoral public health students and 
it showed excellent outcomes [55]. Similar courses can 
be adopted in postgraduate programs, especially PhD, as 
optional electives for students interested in academia.

A study by Fox et  al. highlighted the urgent need to 
include pharmacoinformatics courses in pharmacy mas-
ter’s programs [18]. In particular, careers in pharmacoin-
formatics require students to have advanced conceptual 
knowledge and hands-on experiential education [56]. 
Recommended lecture topics encompass drug formulary 
management, advanced pharmacy and medical informat-
ics, supply chain management, evidence-based medi-
cine, and health policy [18]. Notably, the study revealed 
higher expectations for pharmacoinformatics knowledge 
for MSc graduates compared to their BSc counterparts, 
emphasizing the necessity for developing a comprehen-
sive postgraduate pharmacoinformatics curriculum [18].

Another important curricular element is laboratory 
experience, particularly in basic sciences postgradu-
ate programs. For example, the Non-Stop Lab Week 
(NSLW) was formed as part of the master’s program at 
the University of Aveiro, Portugal, to equip students with 
real-life lab experience [16]. Over 1 week, students inde-
pendently conducted molecular assay projects in an envi-
ronment mirroring a real laboratory setting [16]. Most 
students found the NSLW’s intensity very suitable and 
beneficial for their careers [16]. After graduation, they 
found this exposure to be similar to their experience in 
their current workplaces [16]. Often, postgraduate stu-
dents focus solely on specific skills aligned with their 

thesis supervisor’s area of expertise, potentially missing 
out on essential skills for future roles in the pharmaceuti-
cal industry. Therefore, experiences like the NSLW help 
expose students to the actual work environment. Like-
wise, programs may add curricular modules for students 
to get hands-on exposure to different research projects 
during their first semester, offering insights into potential 
future careers and a great scientific breadth while con-
necting with potential thesis supervisors.

Concentrating on a few specific courses is insuffi-
cient, and crafting a comprehensive curriculum poses a 
complex challenge [57]. There is a notable shift towards 
Competency-Based Education (CBE) in contempo-
rary postgraduate and undergraduate pharmacy and 
medical education systems due to its demonstrated 
effectiveness [58–60]. CBE occurs when a curriculum 
incorporates comprehensive tasks, such as systems 
of instruction, didactic and experiential courses, and 
assessments to demonstrate proficiency in taught skills 
and concepts [60]. Various studies advocated incorpo-
rating CBE when developing postgraduate pharmacy 
curricula [21, 25–27]. Keller et al. suggested some cur-
ricular components and building blocks to be included 
in postgraduate pharmacy education, encompassing the 
decision on core competencies, foundational concepts, 
lectures, syllabus, thematic training, research seminars, 
research integrity, supervision, student feedback, eval-
uation, assessment, stipends and financial support, and 
alumni networking [25]. They also proposed a set of 
competencies to be taught in PhD health sciences pro-
grams, categorized into three domains [25]:

1. Scientific knowledge: information literacy, research 
methods, scientific writing, ethics and integrity, and 
professional conduct.

2. Management and Organization: self-management, 
project management, and teaching.

3. Leadership and personal: leadership and communi-
cation.

Pharmacy education continues to adapt to the evolv-
ing needs of diverse pharmacy career paths. Initiatives 
for developing curriculum recommendations have been 
undertaken, focusing on equipping graduates with 
knowledge and skills for future career paths. A key 
initiative is the American Association of Colleges of 
Pharmacy (AACP) Research and Graduate Affairs Com-
mittee report [20]. The AACP report was developed 
based on data from different universities within the 
USA [21]. It addressed universal skills applicable to all 
pharmacy disciplines to be incorporated into different 
curricula [21]. These identified skills were grouped into 
five domains [21]:
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1. Foundational knowledge.
2. Research.
3. Scientific communications.
4. Education.
5. Leadership and management.
6. Personal and professional development.

The three key proposals endorsed by the report were 
the need to concentrate on career guidance, external 
peer review, and preparing students for roles in academia 
[21]. In another study by Koster et al., three distinct phar-
macy-related master’s programs tailored for community 
or hospital pharmacists were described [27]. These pro-
grams were adapted to pharmacy education based on 
the CanMEDS framework, which originally describes 
the required skills for physicians to effectively address 
the needs of the individuals they serve [27]. In addition, 
the authors highlighted the importance of experiential 
(workplace) education over traditional on-campus edu-
cation and the need to expose the students to a mixture 
of both [27].

A very important curriculum component is career 
planning and professional skills development. This is 
particularly important because many postgraduates 
move into postdoctoral training, even if they do not 
plan to take a research career path [61]. Regrettably, 
career discussions usually happen close to graduation 
[20]. Indeed, early career guidance and mentoring, ide-
ally at the program’s commencement, would empower 
students to make more informed decisions about their 
future career paths. Traditionally, pursuing a PhD was 
synonymous with academic positions. Still, this per-
ception has evolved in the last decade, necessitating an 
educational shift to prepare students for broader career 
options [20]. The current job market reveals a grow-
ing "supply–demand" gap, with limited academic sec-
tor vacancies and an increasing number of postgraduate 
students graduating annually. Therefore, there must be a 
shift to diversify curriculum content, gearing it towards 
paths beyond traditional academic careers. For example, 
in a study by Fuhrmann et al., biomedical PhD students 
indicated that they were considering various career paths 
(research and non-research), which underlines the neces-
sity for a comprehensive doctoral curriculum [20]. To aid 
students in achieving their career goals, the development 
of their plans, including career planning and professional 
skills training, can be encouraged through discussions 
with program mentors. Moreover, programs may allow 
flexible mandatory electives where students can select 
their preferred courses based on their constructed career 
plans.

It is crucial to have regular curriculum revisions to 
ensure that the educational content remains current 

and aligns with the expanding industry requirements 
and needs. An example of these revisions was published 
by Allen et al., in which a pharmaceutical medicine cur-
riculum was reviewed at an Australian university based 
on cross-sectional survey findings to identify required 
updates to the program [24]. They developed a two-year, 
part-time, fully online program with interactive assess-
ments to support students’ career goals [24]. In another 
study, Barrett et al. presented a qualitative description of 
an established Master’s program in drug discovery and 
development [22]. The program was initially a course that 
was refined and expanded based on student and market 
demands, covering various stages of drug development 
[22]. The curriculum encompasses topics delivered as 
courses by different colleges, including epidemiology, 
nanotechnology, pharmacogenomics, and project man-
agement [22]. The authors reported that most program 
graduates secured jobs in the pharmaceutical industry 
upon graduation, emphasizing the significance of regu-
lar program evaluations and refinement [22]. Similarly, 
Lypson et al. outlined the newly adopted program evalua-
tion process at the University of Michigan Health System, 
involving dedicated faculty and formal resident members 
[23]. This process also benefits from standardization of 
meetings, content experts, a transition from paper to 
electronic committee materials, and a focus on continu-
ous improvement efforts for the program [23].

To uphold the quality of pharmacy postgraduate pro-
grams, supervisors must ensure students meet program 
requirements and graduate efficiently. Incorporating 
blended learning, which combines online and on-campus 
classroom experiences, has been suggested as a valuable 
learning tool [62, 63]. Furthermore, introducing dual 
postgraduate degrees alongside undergraduate educa-
tion in pharmacy programs can enable students to attain 
advanced degrees in a shorter duration efficiently. Imple-
menting a hybrid teaching format can also be helpful, 
particularly for working professionals.

Training, skills and competencies development
Student preparation should extend beyond curricular 
coursework to encompass practical training and skill 
development, including cultivating critical thinking skills. 
Postgraduate pharmacy students must acquire skills and 
competencies to excel in their future roles. While some 
skills may be specific to student specialization, others 
are universally applicable and should be integrated into 
most specialized medical and pharmaceutical programs. 
Furthermore, the current job market demands more than 
traditional scientific research skills. Students may also 
need to demonstrate disparate skills in business, policy 
management, and advanced technologies. Therefore, the 
curriculum should incorporate relevant course content to 
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address these multifaceted requirements. Competencies 
are frequently defined as meaningful job-related skills, 
knowledge, attitudes, and abilities essential for compe-
tent performance in distinct professions [60]. Key skills 
and competencies highlighted in the literature regarding 
pharmacy postgraduate education encompass research 
competencies, curriculum development training, com-
munication skills, health administration and leadership 
training, industrial training, and critical thinking and 
problem-solving.

In a study published by Poloyac et  al., core research 
competencies for a PhD program were developed in 
a clinical pharmaceutical sciences curriculum [29]. 
Eight major competencies were identified for students 
to integrate preclinical and clinical evidence into their 
research successfully [29]. These competencies included: 
i) literature review and evaluation; ii) hypothesis genera-
tion; iii) research methods and study design; iv) statisti-
cal methods and data evaluation; v) grantsmanship; vi) 
presentation and delivery of oral and written scientific 
information; vii) ethical conduct of research; viii) leader-
ship, management, and multidisciplinary teamwork [29]. 
Each category features subcategories of competencies, 
and evaluation rubrics were created to assess students’ 
performance [29]. These competencies provide a valuable 
framework that can be adapted for other research-based 
postgraduate programs.

As previously discussed, some students pursue higher 
education to enter academia, emphasizing the need to 
acquire essential competencies to excel in their potential 
roles. Given that curriculum development and revision 
are ongoing and dynamic processes, training postgradu-
ate pharmacy students on curriculum development 
becomes invaluable for those aspiring to pursue an aca-
demic career in pharmacy. Newton et  al. demonstrated 
the effectiveness of incorporating a faculty simulation of 
curriculum development seminar for MSc and PhD phar-
macy students, offering a practical and successful tool to 
prepare them for the responsibilities associated with aca-
demic roles [30].

Research, being a multifaceted interdisciplinary field, 
demands excellent communication skills. Thus, stu-
dents must undergo training in presentation, nego-
tiation, and conflict management skills. Additionally, 
employers’ appreciation of diverse soft skills highlights 
the importance of cultivating a broad skill set in gradu-
ates [64]. Studies have highlighted substantial benefits 
for doctoral pharmacy students who received training 
to enhance their communication skills, improve confi-
dence in discussing findings, and enhance public speak-
ing abilities [31, 32]. Therefore, integrating courses and 
lectures focused on communication into the curriculum 
emerges as an invaluable component, aiding students in 

cultivating and strengthening their personal and inter-
personal communication capabilities.

Specialized programs often require students to develop 
unique skills and competencies relevant to their areas 
of study. For instance, a master’s degree in health-sys-
tem pharmacy administration and leadership training 
(HSPAL) was a novel program developed within the 
Eshelman School of Pharmacy at the University of North 
Carolina at Chapel Hill [33]. That program combined 
Master’s education with practical HSPAL residency [33]. 
The program was designed to provide a balanced cur-
riculum encompassing leadership, management, clinical, 
administrative, and didactic courses to prepare students 
for pharmacy administrative positions and leadership 
careers [33]. The program indicated attainment of the 
main core competencies and outcomes by enrolled stu-
dents and graduates [33]. Furthermore, supervisors noted 
a greater likelihood of hiring graduates for administrative 
positions [33].

Many pharmacy programs often encompass laboratory 
components involving traditional basic sciences practice 
labs. However, there is a recognized need to integrate ele-
ments that provide students with the necessary knowl-
edge for pharmaceutical industry practice, particularly 
those aspiring to work in drug discovery and develop-
ment. A study revealed that most graduate programs 
inadequately address industry-related skills, emphasizing 
the importance of incorporating experiences that bet-
ter prepare graduates for non-academic careers [35]. In 
another study by McLaughlin et  al., a qualitative analy-
sis of employers’ expectations for pharmaceutical sci-
ences PhD graduates was conducted to understand the 
skills sought by employers [34]. The authors identified 
themes such as depth and breadth of knowledge, collabo-
ration, communication, adaptability, experiential train-
ing, research productivity, and motivation [34]. Thus, 
integrating a holistic lab experience throughout the study 
duration, rather than limiting exposure to technical skills, 
can add significant value. This could be implemented by 
placing students in local and international pharmaceuti-
cal industries for mandatory practical experiences.

Critical thinking and problem-solving are among the 
highly desired skills in pharmacy postgraduates and are 
key to successful research conduct and evaluation of pub-
lished evidence. However, various barriers may hinder 
their acquisition, including students’ perceptions, limited 
metacognitive skills, biases, and the need for effortful 
thinking [65]. Though challenging, developing and nur-
turing these skills is not impossible in a thoughtful and 
encouraging educational environment. Research from 
India and Poland explored these skills in pharmacy post-
graduate education [36, 37]. Research from India inves-
tigated the performance and perception of students and 
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their instructors regarding utilizing critical appraisal tools 
[37]. Both students and instructors reported that jour-
nal club (JC) criticism activities were vital in pharmacy 
postgraduate education, contributing to an enhancement 
in critical appraisal skills among participating students 
[37]. Research from Poland reported that graduates had 
insufficient knowledge of and attitudes toward evidence-
based pharmacy, especially in their critical appraisal of 
scientific articles and problem-solving skills [36]. The 
study suggested that blended learning, combining class-
room and online multi-module courses, could enhance 
the learning experience [36]. Further research evaluating 
critical-thinking and problem-solving training in phar-
macy postgraduate education across diverse countries is 
essential to draw wide-ranging conclusions and recom-
mend improvements in relevant curricula.

Assessment, evaluation and mentorship
Competency-based education proves beneficial when 
students’ competence is continually assessed through-
out the program [66, 67]. A well-defined course sylla-
bus should outline the timeline, assessment approaches, 
deadlines, and submissions and emphasize feedback and 
constructive criticism [66, 67]. Course instructors should 
decide on the course objectives and identify potentially 
relevant embedded assessment tools to achieve these 
goals [40]. For instance, a program-level assessment pro-
cess was developed for an MSc in Pharmaceutical Sci-
ences program using an iterative data collection process, 
peer evaluation, and discussions [40]. The main assess-
ment domains were cognitive (knowledge-based), affec-
tive (emotion-based), and psychomotor (action-based) 
[68]. The assessment was developed utilizing Bloom’s 
taxonomy, which includes cognitive (knowledge-based), 
affective (emotion-based), and psychomotor (action-
based) domains, and can guide the setting of course goals 
based on complexity and specificity [40, 68]. Program 
success can be evaluated through student evaluations and 
feedback on course content, format, assessment meth-
ods, and suggestions [40, 68].

A set of publications explored the performance assess-
ment of pharmacy postgraduate students. In a descriptive 
study by Robinson et  al., a comprehensive competency 
review assessing postgraduates’ competencies was dis-
cussed [38]. Students were required to provide written 
evidence for each competency, and the instructor would 
either accept it if found satisfactory or reject it while 
requesting a rewritten version to ensure the development 
of the required competencies [38]. Based on students’ 
performance, the faculty member may suggest elective 
courses during the program’s second half [38]. Similarly, 
in a National Institutes of Health (NIH) Grant Applica-
tion Writing Assessment for pharmacology postgraduate 

students, grades improved considerably upon resubmis-
sion, with survey responses indicating increased student 
confidence in grant writing capability [39]. The study 
emphasized improving writing skills through writing, 
revision, submission, constructive feedback, rewriting, 
and resubmitting [39]. Together, these findings underline 
the importance of midpoint evaluations for various com-
petencies. While this process may be time-consuming for 
students and faculty, it is considered a worthwhile invest-
ment in time, cost, and effort.

Assessing students’ understanding of theoretical con-
cepts alone may not be sufficient; they should also be 
evaluated based on their actions and practical applica-
tions. For instance, a study conducted in Jordan reported 
a high theoretical understanding of plagiarism among 
pharmacy postgraduate students. However, when given 
practical assignments, overall performance was unsat-
isfactory, revealing a high prevalence of plagiarism [41]. 
Therefore, educational institutions should ensure stu-
dents learn various paraphrasing methods and are edu-
cated on useful references for plagiarism checking. In 
another study conducted in the same country, the adher-
ence rate of postgraduate students to ethical standards 
related to data confidentiality and informed consent 
when dealing with human subjects was also inadequate 
[42]. Hence, assessing students’ performance in applying 
theoretical concepts is also recommended to ensure they 
are highly competent in real-world settings.

The careful selection of tools and methods for deliv-
ering lectures is crucial, especially in the context of 
advancing technologies and artificial intelligence. In 
postgraduate education, 3D virtual computer simulation 
methods were deemed advantageous [44, 46]. In a rand-
omized controlled study, using 3D technology to demon-
strate drug-receptor interactions significantly enhanced 
students’ understanding and performance compared 
to traditional 2D graphics [44]. Similarly, a computer-
simulated method in experimental animal modeling in 
postgraduate pharmacology improved the experimen-
tal outcomes and confidence when conducted before an 
isolated live tissue-based bioassay [46]. Moreover, a pilot 
study assessing the value of technology (Lecture Tools) 
as an active learning method in teaching pharmacoki-
netics and pharmacodynamics demonstrated a positive 
experience [45]. Lecture Tools is a cloud-based system 
that permits various question designs, student participa-
tion, and in-class evaluations [45]. Students can use any 
smart device, like laptops, tablets, or mobile phones, and 
take notes within the same slide of the teaching presenta-
tion [45]. Despite the provision of real-time interactions, 
there are limitations, including weak faculty prepared-
ness for using this tool, the time required for preparing 
the lecture slides, and limited lecture time [45]. Other 
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tools have also proven valuable for undergraduate and 
postgraduate pharmacy education, offering interactive 
and easily accessible sessions, such as Coursera and EdX 
platforms, Socrative, Yammer, and the Lecture Capture 
System [69–71].

Postgraduate supervision is crucial to students’ suc-
cess, emphasizing the need for high-quality and suffi-
cient mentorship. Swedish PhD students indicated that 
poor supervision prolonged their studies and delayed the 
completion of their thesis projects [49]. Every student has 
the right to guarantee that their mentorship is provided 
by qualified supervisors capable of effectively mentor-
ing postgraduate students. When interviewed, supervi-
sors expressed a need for training regarding the required 
instructions, guidance, and clarification of their roles as 
mentors [49]. In a study by Yue et al., which investigated 
Master’s mentor competence, it was reported that a men-
tor’s development can be encouraged via supportive pol-
icy, time, and appropriate programs [50]. Secondly, the 
mentor’s competencies should be assessed through men-
tor training and evaluation [50]. Lastly, mentors should 
endorse all competencies voluntarily [50]. The dual-men-
torship model is a promising key initiative to improve 
mentorship in postgraduate education. Soucy et al. advo-
cated for the dual-mentored PhD model, where each stu-
dent is supervised by two expert mentors from different 
organizations, leading to superior outcomes [48]. Gradu-
ates of this program demonstrated great success, gradu-
ating two years earlier than traditional Ph.D. program 
students without compromising the outcomes [48].

After discussing each theme in detail, we employed 
a visual presentation to summarize the major identi-
fied challenges (Fig.  6), offering educators and readers 
an overview of the current potential challenges. Under-
standing these barriers can ensure that postgraduate 
pharmacy programs are effective and subject to con-
tinuous improvement. Table  S4 (Supplementary Mate-
rial 3) provides a detailed explanation of the identified 
challenges.

Study recommendations
Based on the insights driven from this scoping review, 
we have synthesized and developed a conceptual frame-
work outlining an optimal structure for Pharmacy post-
graduate programs (Fig.  5). This framework elucidates 
evidence-based recommendations for universities to 
improve the educational experience for students and for 
refining pharmacy postgraduate programs. While imple-
menting this framework, it is noteworthy that research 
and improvement efforts should be tailored to each pro-
gram context and capacity.

This model can be utilized by various stakehold-
ers. The use of such a model should be tailored to the 

specific target audience and the overall context. Several 
stakeholders could benefit from the model; for example, 
investigators could focus their research on a theme or a 
subcategory to develop and examine the effectiveness of 
an intervention. Likewise, postgraduate students could 
use this model to identify the key knowledge areas, skills, 
and competencies they need to master in order for them 
to stay ahead of the continuously changing demands of 
the job market. Additionally, educators, management 
teams, and administrators at postgraduate programs 
could use the model for the continuous development and 
refinement of their postgraduate programs.

This scoping review highlights various recommenda-
tions to be explored in future research efforts. First, all 
included studies were observational and descriptive, with 
only one randomized controlled trial (RCT) and a limited 
number of mixed-method studies. Thus, we suggest the 
need for well-designed RCTs and mixed-method research 
studies evaluating postgraduate programs focusing on 
the three presented themes. RCTs would provide valu-
able high-level evidence to support future research and 
practice applications. At the same time, mixed-method 
studies can facilitate the collection and evaluation of 
unique quantitative and qualitative data in individual 
program contexts. Second, future research should inves-
tigate educational programs from the need assessment 
and/or program objective development stage to the final 
evaluation of programs and their improvements. Explor-
ing the utilization of well-established frameworks from 
the literature will allow the development of research and/
or program evaluation following a systematic and com-
prehensive approach. Third, there are few publications 
on the assessment and evaluation methods. Accordingly, 
investigating this theme can provide valuable informa-
tion on the effectiveness of the implemented programs 
and guide the process of program improvement and 
development. Fourth, our findings suggest that research 
involving MSc programs focuses more on courses, cur-
riculum, and syllabus topics and less on training, compe-
tencies, and skills development. Given the growing need 
for competent professionals, investigating training and 
competencies within MSc programs will assist in pre-
paring competent graduates. On the other hand, there 
were limited studies exploring courses and curriculum 
topics in PhD programs. Therefore, studies investigating 
the development or evaluation of PhD-tailored curricula 
and courses, particularly those focusing on competency-
based education, should be considered in future research 
efforts. Finally, we have identified a need for additional 
international research efforts, from both developing and 
developed countries, to advance postgraduate pharmacy 
education on a global scale.
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Fig. 6 A summary of the major recognized challenges from each of the three identified themes



Page 21 of 24ElKhalifa et al. BMC Medical Education          (2024) 24:989  

Study strengths and limitations
Strengths and limitations inherent to the scoping review
It is noteworthy that this review is, to our knowledge, 
the first to systematically synthesize and chart available 
evidence on pharmacy postgraduate (MSc and PhD) 
education. Such a systematic approach offered many 
strengths relevant to conceptual and theoretical aspects 
and other strengths relevant to the standard methodol-
ogy utilized in this scoping review. Studies discussed 
educational program implementation in detail, which 
provided a comprehensive overview and opportunity 
to learn from programs at various stages of implemen-
tation (i.e., both programs at advanced stages with 
successful implementation practices and nascent pro-
grams with identified improvement opportunities). The 
details provided in this review and in individual stud-
ies could be utilized to inform the implementation and 
improvement of other programs at the international 
level. Moreover, the included studies utilized diverse 
research methodologies and offered valuable insights 
into the current literature landscape on MSc and PhD 
pharmacy programs. The review also resulted in the 
development of an evidence-based conceptual frame-
work for enhancing pharmacy postgraduate education. 
Further, included herein are outcomes of the examina-
tion of the postgraduate pharmacy educational cur-
riculum, competency development, and assessment 
methods. Another strength of this study is the use of 
these defined themes to guide the framework constric-
tion, analysis and presentation of findings. Addition-
ally, methodological strengths included a) utilization of 
standard methodology (i.e., PRISMA-ScR) to conduct 
this review; b) employment of the framework proposed 
by Arksey and ’O’Malley for data synthesis and chart-
ing; c) utilization of a comprehensive search strategy 
documented in the supplementary material to increase 
the transparency and replicability of the search strat-
egy; and d) utilization of major databases and journals 
relevant to the field of pharmacy education research 
to ensure comprehensiveness. Despite these strengths, 
this review has some limitations. Firstly, due to its 
scoping nature, the outcomes of the studies were not 
assessed using formal quality assessment tools; thus, 
interpretation of findings and efforts to implement any 
intervention or recommendation would require further 
investigation. However, to ensure the inclusion of high-
quality data and to mitigate this limitation, we included 
articles from peer-reviewed journals only. Secondly, the 
included studies were descriptive and observational, 
with only one RCT. Thus, well-designed RCT stud-
ies evaluating pharmacy postgraduate programs are 
recommended for future research efforts. Lastly, the 
inclusion criteria were limited to studies published in 

English between 2011 and 2023; this might affect the 
inclusion of articles published in non-English or before 
2011.

Limitations of the conceptual model
Although this model can provide a valuable foundation 
for developing collective, high-quality pharmacy post-
graduate programs, there are some limitations to take 
into consideration before utilizing or interpreting the 
information provided, which include:

First, concerning methodological rigor, there is a need 
for a more robust and structured methodology for devel-
oping this model, such as the Delphi method, which 
would ultimately enhance its robustness. Nevertheless, 
the development of the model relied on a comprehensive 
literature review and synthesis. The model utilized a rich 
dataset originating from primary studies and implement-
ing various research methodologies, e.g., survey research, 
qualitative interviews, and mixed-methods research. The 
various methodologies used in the primary studies, the 
various types of data originated and data qualities, as well 
as the unique experiences of various postgraduate pro-
grams, enriched this model and improved its quality.

Second is the issue of contextual applicability. Develop-
ing countries can find it difficult and costly to implement 
or adapt this model into their educational programs, 
mainly due to the cost and availability of necessary 
resources. For instance, certain components of the model 
could require expensive resources that are not read-
ily affordable in low-income countries. Therefore, these 
educational programs should customize this model in a 
cost-effective approach, taking into consideration their 
available resources.

Finally, the consideration of stakeholders’ perspectives 
is crucial. Various stakeholders are required to provide 
their perspectives and input effectively to evaluate this 
model before its utilization. To elaborate, educators, pro-
gram administrators, and employers representing the job 
market may find the model or some aspects of the model 
not applicable to their scope of interest or resources or 
may identify additional factors or priorities that are not 
explicitly addressed in the model.

Conclusions
Postgraduate pharmacy education represents a vital 
transition from undergraduate learning to unique, 
practice-oriented knowledge, preparing graduates for 
exceptional service across diverse pharmacy areas, 
topics, pursuits, and settings. Therefore, tailored phar-
macy programs at higher education institutions must 
constantly evaluate various aspects of their educa-
tional systems with ongoing updates to remain rel-
evant. This scoping review offered a wide breadth of 
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evidence-based suggestions, recommendations, gaps, 
improvement opportunities, and conclusions pertain-
ing to key areas of a) practice-oriented courses, curric-
ula, and modules; b) performance-based assessments; 
c) real-world competencies, applied skills, and training; 
d) diverse tools and methods for teaching and learning; 
e) programs emphasizing the crucial role of mentorship 
and support in diverse pharmacy postgraduate topics. 
This review resulted in developing a conceptual frame-
work, which can serve as a reverence for improving and 
developing Pharmacy postgraduate educational pro-
grams. Various opportunities for further research were 
also recognized to address various challenges and iden-
tified gaps in pharmacy postgraduate education.
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