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Abstract 

Background: Programmatic assessment is an evaluative framework designed to support learner development through continuous, 
multi-source, and integrated data collection, enabling more informed and robust summative decision-making. In medical education, 
it offers a holistic approach to assessing competencies. However, implementation practices and outcomes vary across institutions, 
highlighting the need for a comprehensive understanding of this approach. Objective: This study aims to synthesize the current 
literature on programmatic assessment in medical education by conducting a combined review and bibliometric analysis. The focus 
is on its implementation, core components, challenges, and educational impacts. Methods: This review was conducted in a Scopus, 
database for studies published between 2005 and 2025. Articles were included if they discussed programmatic assessment in 
undergraduate or postgraduate medical education. Thematic analysis was applied to identify recurring concepts. Additionally, from 
1781 articles, a bibliometric analysis of 256 publications from Scopus (2005–2025) was performed to examine publication trends, 
key contributors, institutions, and funding sources. Results: Of 1781 articles screened, eight studies met the inclusion criteria. Key 
components of programmatic assessment included the use of multiple formative tools, structured feedback, mentorship, and panel-
based summative decisions. Implementation challenges involved faculty resistance, administrative burdens, and limited facilitator 
training. Reported benefits included enhanced student engagement and positive learning perceptions. Bibliometric analysis 
indicated increasing research interest, peaking in 2022. Conclusions: Programmatic assessment holds considerable promises for 
enhancing assessment quality in medical education, though sustained institutional support and further research are essential. 

Keywords: Bibliometric analysis, Competency-based assessment, Formative feedback, Medical education, Programmatic 
assessment. 

 رسم خریطة المشھد: مراجعة ببلیومتریة وسردیة للتقییم البرنامجي في التعلیم الطبي 
 الخلاصة

تخاذ قرارات تلخیصیة أكثر  : التقییم البرنامجي ھو إطار تقییم مصمم لدعم تطویر المتعلم من خلال جمع البیانات المستمر والمتعدد المصادر والمتكامل، مما یتیح اخلفیةال
مؤسسة إلى أخرى، مما یبرز الحاجة إلى فھم شامل لھذا    استنارة وقوة. في التعلیم الطبي، یقدم نھجا شاملا لتقییم الكفاءات. ومع ذلك، تختلف ممارسات التنفیذ ونتائجھ من

متري. ینصب التركیز  : تھدف ھذه الدراسة إلى تجمیع الأدبیات الحالیة حول التقییم البرنامجي في التعلیم الطبي من خلال إجراء مراجعة مشتركة وتحلیل ببلیوالھدفالنھج.  
. تم  2025و  2005للدراسات المنشورة بین عامي  Scopus: أجریت ھذه المراجعة في قاعدة بیانات الطرائقعلى تنفیذه ومكوناتھ الأساسیة والتحدیات والآثار التعلیمیة. 

فاھیم المتكررة. بالإضافة إلى ذلك، من تضمین المقالات إذا ناقشت التقییم البرنامجي في التعلیم الطبي الجامعي أو الدراسات العلیا. تم تطبیق التحلیل المواضیعي لتحدید الم
لفحص اتجاھات النشر والمساھمین الرئیسیین والمؤسسات ومصادر التمویل.    Scopus (2005-2025)من  منشورا    256مقالة، تم إجراء تحلیل ببلیومتري ل    1781بین  

والتغذیة  مقالة تم فحصھا، استوفت ثماني دراسات معاییر الاشتمال. تضمنت المكونات الرئیسیة للتقییم البرنامجي استخدام أدوات تكوینیة متعددة،    1781: من بین  النتائج
تدریس والأعباء الإداریة وتدریب المیسرین المحدود. الراجعة المنظمة، والإرشاد، والقرارات الختامیة القائمة على اللوحات. تضمنت تحدیات التنفیذ مقاومة أعضاء ھیئة ال

:  الاستنتاجات.  2022مام البحثي، وبلغ ذروتھ في عام  تضمنت الفوائد المبلغ عنھا تعزیز مشاركة الطلاب وتصورات التعلم الإیجابیة. أشار التحلیل الببلیومتري إلى زیادة الاھت
 حث ضروریان.یحمل التقییم البرنامجي وعودا كبیرة لتعزیز جودة التقییم في التعلیم الطبي، على الرغم من أن الدعم المؤسسي المستمر والمزید من الب
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INTRODUCTION 

Over the past two decades, medical education has 
witnessed a significant paradigm shift in assessment 
practices, moving from isolated high-stakes 
examinations toward more continuous, holistic, and 
integrated approaches  [1,2]. One such approach, 
known as programmatic assessment, has gained 

prominence for its ability to collect multiple low-
stakes data points over time to inform high-stakes 
decisions and support learner development [3,4]. 
Programmatic assessment integrates feedback, 
mentorship, and decision-making in a cohesive 
framework that prioritizes both formative and 
summative purposes [5,6]. The increasing recognition 
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of its potential to enhance educational outcomes has 
led to a growing body of literature examining its 
theoretical underpinnings, implementation challenges, 
and impact on student learning [7,8]. Programmatic 
assessment has emerged as a comprehensive approach 
to evaluating learner competencies in medical 
education, integrating multiple assessment methods 
over time to provide a holistic view of student 
performance and development [9,10]. Unlike 
traditional assessments that often rely on isolated, 
high-stakes exams, programmatic assessment 
emphasizes continuous data collection, learner 
feedback, and reflective practice, thereby supporting 
formative learning and summative decision-making 
processes [11,12]. This approach aligns with the 
growing recognition of competency-based medical 
education, which prioritizes the demonstration of 
clinical skills, professional behavior, and cognitive 
abilities in real-world settings [13,14]. Several studies 
have demonstrated the feasibility and effectiveness of 
programmatic assessment across different stages of 
medical training, including undergraduate internships, 
residency programs, and specialized clinical training 
[10,12,13]. Furthermore, learner perspectives indicate 
that balancing structured assessment frameworks with 
learner autonomy and agency is crucial for fostering 
engagement and motivation [9,11]. Simulation-based 
assessments and tailored feedback mechanisms have 
been identified as valuable adjuncts that enhance skill 
acquisition and promote reflective learning [15,16]. 
Despite these advances, challenges persist in 
standardizing programmatic assessment practices and 
ensuring equitable evaluation across diverse learner 
profiles, particularly in addressing disparities related 
to engagement and performance [14]. Additionally, 
the development and validation of context-specific 
assessment instruments remain essential for 
optimizing feedback quality and educational 
outcomes [16]. Assessment in medical education has 
evolved significantly over recent years, transitioning 
from traditional, episodic examinations to more 
comprehensive, longitudinal approaches that 
emphasize continuous learner development and 
competency-based outcomes [17]. Programmatic 
assessment (PA) represents one such innovative 
framework designed to integrate diverse assessment 
methods systematically over time, providing rich data 
to inform both summative decisions and formative 
feedback [18]. This approach aligns closely with the 
principles of competency-based medical education 
(CBME), promoting a holistic understanding of 
learners’ knowledge, skills, and professional 
behaviors in authentic clinical contexts [19]. The 
rising interest in programmatic assessment is reflected 
in an expanding body of literature that explores its 
theoretical underpinnings, implementation strategies, 
and educational impact [20]. Despite its demonstrated 
potential, the practical adoption of PA poses 
challenges, including resource demands, faculty 
readiness, and the need for robust data management 
systems [21,22]. Moreover, geographic disparities in 
research output suggest that low- and middle-income 
countries may face additional barriers to 

implementation, underscoring the importance of 
context-sensitive adaptations [19]. Recent advances in 
digital technology have further catalyzed the 
development of programmatic assessment by enabling 
efficient data aggregation, learning analytics, and real-
time feedback mechanisms [23]. These technological 
innovations promise to enhance the scalability and 
effectiveness of PA but require rigorous evaluation to 
address concerns related to usability, data security, and 
educational validity [24]. Despite this increasing 
interest, the literature on programmatic assessment 
remains dispersed across multiple disciplines, with 
limited synthesis of prevailing trends and patterns 
[25,26]. Bibliometric analysis offers a powerful 
method for systematically mapping the structure and 
evolution of scientific knowledge within a field 
[27,28]. By analyzing citation patterns, co-authorship 
networks, and thematic clusters, bibliometrics can 
uncover influential publications, emerging topics, and 
collaboration dynamics [29,30]. In contrast, narrative 
reviews allow for a deeper, interpretive understanding 
of complex educational phenomena by 
contextualizing findings and integrating diverse 
perspectives [31,32]. Together, these two 
methodologies can provide a comprehensive 
overview of the development and trajectory of 
programmatic assessment in medical education. A 
number of conceptual frameworks have guided the 
evolution of programmatic assessment, including 
constructivist learning theory, competency-based 
education, and assessment for learning [33,34]. 
Central to this approach is the notion of assessment as 
a continuous learning process rather than a one-time 
event [35,36]. The introduction of assessment for 
learning and feedback literacy into medical education 
has shifted the focus toward how students engage with 
and respond to assessment information [37,38]. 
Consequently, programmatic assessment not only 
evaluates learners but also supports their development 
through meaningful feedback and mentoring [39,40]. 
Although numerous studies have examined specific 
components of programmatic assessment, there 
remains a need for a comprehensive synthesis of the 
literature to map current trends, identify gaps, and 
guide future research. Reviews combined with 
bibliometric analyses provide valuable tools for 
achieving these aims by systematically collating and 
quantitatively analyzing the research landscape 
[18,41]. Nevertheless, the implementation of 
programmatic assessment is not without challenges. 
Issues such as faculty resistance, data overload, 
consistency of judgments, and the logistics of 
managing longitudinal assessment data remain 
significant barriers [9,42]. Furthermore, the success of 
programmatic assessment depends heavily on 
institutional culture, leadership commitment, and 
faculty development [43,44]. Understanding how 
these challenges are addressed across various contexts 
requires a systematic and integrative examination of 
the literature [45,46]. Such analysis can guide 
educators and policymakers in refining assessment 
systems and maximizing the benefits for learners. This 
study therefore aims to conduct a bibliometric and 
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narrative review of the literature on programmatic 
assessment in medical education. The bibliometric 
component will map publication trends, influential 
authors, and thematic structures, while the narrative 
synthesis will explore conceptual themes, 
implementation practices, and contextual enablers and 
barriers. By combining these approaches, we aim to 
provide a comprehensive and evidence-informed 
overview that informs future research, policy, and 
practice in medical assessment [47,48]. Therefore, this 
study undertakes a review and bibliometric analysis to 
comprehensively examine the scope, nature, and 
evolution of programmatic assessment research in 
medical education. By doing so, it aims to inform 
educators, policymakers, and researchers about 
prevailing themes, regional contributions, and 
emerging directions, thereby facilitating the strategic 
advancement of programmatic assessment globally. 

METHODS 

This study employed a combined review and 
bibliometric analysis methodology to 
comprehensively map and quantify the research 
landscape on programmatic assessment in medical 
education. The review approach was chosen to 
systematically identify and characterize the breadth 
and depth of relevant literature, while bibliometric 
analysis facilitated the quantitative examination of 
publication trends, citation patterns, and research 
collaboration networks [49]. The bibliometric 
component followed established protocols for science 
mapping, using Scopus as the primary data source due 
to the comprehensive indexing of medical education 
journals [27,50]. A structured search strategy was 
conducted using the following search terms: 
“programmatic assessment” AND “medical 
education”. Filters were applied to include only peer-
reviewed articles published between January 2005 and 
March 2025 in English, focusing on undergraduate 
and postgraduate medical education contexts [51,52]. 
Bibliometric data such as author keywords, citations, 
co-authorship networks, and journal sources were 
extracted and analysed using VOS viewer [28,30]. The 
narrative component was guided by principles of 
integrative review methodology to identify and 
synthesize recurring concepts, challenges, and 
innovations in implementing programmatic 
assessment (53, 54). Eligible articles for narrative 
synthesis were selected based on relevance to three 
core domains: 1) theoretical foundations, 2) practical 
implementation, and 3) institutional and learner-
related factors. Full texts were independently 
reviewed by two authors, and data were extracted and 
coded using thematic synthesis procedures [55, 6]. 
Disagreements were resolved through discussion until 
consensus was achieved. The narrative synthesis 
focused on key constructs such as feedback practices, 
mentoring roles, data integration, and learner 
engagement, drawing from both qualitative and 
mixed-methods studies [57-59]. To ensure 
methodological transparency and reproducibility, this 
review followed the PRISMA-ScR guidelines [47,60]. 

Screening and eligibility decisions were documented 
using a PRISMA flow diagram. Quality assessment 
was not conducted for the bibliometric data due to the 
descriptive nature of the method [61]. For narrative 
synthesis, article inclusion was based on conceptual 
richness and relevance rather than methodological 
rigor, in line with scoping review principles [62,63]. 
The integration of bibliometric mapping with thematic 
interpretation provides a holistic understanding of the 
scholarly evolution and implementation dynamics of 
programmatic assessment in medical education 
[64,65]. 

Literature Search Strategy 

A comprehensive search was conducted on Scopus 
that ensured coverage of both medical education and 
assessment research domains. The search strategy 
combined controlled vocabulary and free-text terms 
related to “programmatic assessment" and “medical 
education." Searches were limited to articles 
published between January 2005 and March 2025 to 
capture the most recent evidence and developments 
[18,19]. 

Inclusion and exclusion criteria 

Studies were included if they 1) focused on 
programmatic assessment in undergraduate or 
postgraduate medical education, 2) reported empirical 
data, conceptual frameworks, or reviews relevant to 
PA implementation, challenges, or outcomes, and 3) 
were published in English. Excluded were articles 
addressing unrelated assessment types, non-medical 
education contexts, editorials without original data, 
and conference abstracts [17,24]. 

Data Extraction and Charting 

Two independent reviewers extracted data using a 
standardized form capturing publication year, country 
of origin, study design, assessment modalities, 
outcomes measured, and key findings. Discrepancies 
were resolved through discussion or consultation with 
a third reviewer to ensure reliability [21,66]. 

Bibliometric Data Collection 

Bibliometric data, including authorship, citation 
counts, journal impact factors, and institutional 
affiliations, were exported into VOS viewer for 
visualization and network analysis. Key metrics 
analyzed included annual publication trends, prolific 
authors and institutions, keyword co-occurrence, and 
international collaboration patterns [18,23]. These 
analyses provided insights into research productivity, 
influential contributors, and thematic emphasis in 
programmatic assessment literature [22,41]. 

Quality Appraisal 

While the reviews traditionally do not emphasize 
quality appraisal, this study incorporated a critical 
evaluation of methodological rigor in included 
empirical studies using established tools such as the 
Mixed Methods Appraisal Tool (MMAT) to 
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contextualize findings and identify evidence gaps 
[17,19]. 

Ethical Considerations 

As this study utilized publicly available literature, 
formal ethical approval was not required. The review 
adhered to PRISMA-ScR guidelines to ensure 
transparency and reproducibility [67]. This review 
was conducted based on the methodological 
framework developed by Arksey and O’Malley [68], 
further refined by Levac [69] and the Joanna Briggs 
Institute (JBI) [70]. Purpose and Research Question. 
This bibliometric study aims to systematically chart 
the existing body of literature on programmatic 
assessment within medical education, identify key 
thematic trends, and uncover areas that remain 
underexplored. The central research question guiding 
this investigation is, "How is programmatic 
assessment implemented in medical education, and 
what are its core components, models, defining 
characteristics, and methods of evaluation?" 

Study Selection Process 

The selection of studies followed a two-phase 
screening protocol. The initial phase involved 
evaluating titles and abstracts to determine relevance. 
In the second phase, full-text articles were retrieved 
and assessed in detail against the inclusion and 
exclusion criteria to ensure methodological rigor and 
topical alignment (Figure 1). 

 
Figure 1: Study Selection process. 

Bibliometric Analysis 

A bibliometric analysis was conducted to 
quantitatively assess the research landscape, trends, 
and intellectual structure of literature related to 
programmatic assessment in medical education. This 
component complemented the review by providing an 
objective overview of publication productivity, 
citation patterns, collaboration networks, and thematic 
developments in the field. The search included 

publications from 2005 (the approximate emergence 
of the concept in medical education) to 2025 and was 
limited to English-language and peer-reviewed 
journal articles. Editorials, reviews, commentaries, 
letters, and non-peer-reviewed literature were 
excluded. The subjects were limited to medicine and 
health professions and article document types from the 
sources of journals and conference proceedings and in 
the English version. All search results were exported 
in CSV format for further processing. Data extraction 
included extracted data, study objectives, educational 
setting, components of programmatic assessment, 
assessment methods, roles of facilitators/mentors, and 
key findings related to effectiveness or 
implementation challenges. The data were analysed 
descriptively and presented in narrative form as well 
as in tables. The reporting of results followed the 
PRISMA-ScR (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses extension for 
Reviews) guidelines [67].  

RESULTS 

From 1781 articles, a total of 256 were screened, eight 
studies met the inclusion criteria and were analyzed in 
this review. These studies were published between 
2005 and 2025 and originated from various medical 
education systems in the Netherlands, Canada, 
Australia, the United Kingdom, and several Asian 
countries. The majority of the research was conducted 
within the context of undergraduate medical education, 
with some studies derived from clinical or 
postgraduate education settings. The total participants 
in this review were 934 participants. The review 
identified a total of 256 articles and eight studies that 
met the inclusion criteria, spanning publications from 
2005 to 2025. The majority of the literature was 
published in the last decade, reflecting a growing 
interest in programmatic assessment within medical 
education. The bibliometric analysis included 256 
publications retrieved from the Scopus database. 
Annual publication volume increased steadily from 
2005, with a marked acceleration after 2015. The 
highest number of publications was recorded in 2022, 
indicating sustained research interest. Table 1 shows a 
summary of the studies analyzed in the study. The 
chart shows publication trends from 2005 to 2025, 
with a clear growth pattern peaking in 2022 (55 
publications) and 2021 (42 publications). There's been 
steady growth since 2014, with a slight decline in 
recent years (Figure 2). Analysis revealed 300 distinct 
authors, with the top five authors collectively 
contributing to 22% of the publications. Co-
authorship networks indicated strong collaboration 
clusters primarily within North America and Europe, 
with emerging contributions from Asia and Oceania. 

The data shows papers with an average of 5 authors 
with a median of 4. Collaboration has remained 
relatively stable over time, with one outlier paper 
having 37 authors. Most papers have 2-8 authors 
(Figure 3).  
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Table 1: Summary of studies included in the review 

Author 
(Year) Country Study 

design Participants Focus on programmatic assessment/objective Research findings 

Hauf et al. 
(2014) [13] 

America Descriptive 
analysis 

28 internship 
students 

Identifying the feasibility of programmatic 
assessment during the first year of internship in 
emergency medicine 

Multi-source assessment methods 
employed during internships effectively 
identified first-year internship 
competencies, with attainment levels 
between 70% and 80%; however, aseptic 
technique was the area with the poorest 
performance. 

Roberts et 
al. (2022) 
[11] 

Australia Qualitative 112 graduate 
entry students 

To explore students’ perspectives of 
programmatic assessment 

Successful implementation of 
programmatic assessment necessitates 
balancing learner autonomy, assessment 
structures, and institutional culture, 
supported by mechanisms such as 
dedicated learning advisors and regular 
portfolio advisory group meetings to 
facilitate learner guidance and promote 
reflective practice. 

Schut et al. 
(2018) [9] 

Netherlands Qualitative 26 students To explore students’ perspectives of assessment 
stakes using programmatic assessment 

Programmatic assessment impacts both 
assessment outcomes and the effective 
use of learning data to improve student 
learning, with faculty–student 
relationships fostering student autonomy 
to ensure learners feel empowered and 
secure in directing their own educational 
progress through assessment. 

Wilkinson 
et al. (2011) 
[10] 

New 
Zealand 

Descriptive 701 students To describe and evaluate a programmatic system 
to handle student assessment results 

The programmatic assessment detected 
more students in difficulty rather than the 
traditional one particularly problem with 
professionalism. 

Barbagallo 
et al., 
(2024) [12] 

Australia Mixed 
methods  

radiation 
oncology 
medical physics 
registrars 
(trainees) 

To update and enhance the training program for 
radiation oncology medical physicists in 
Australasia by developing a structured, 
programmatic assessment model that ensures 
standardized, consistent, and ongoing evaluation 
of trainees' competencies, while also 
incorporating emerging technologies and 
promoting a dynamic curriculum framework 

This study presents a comprehensive 
update of the radiation oncology medical 
physics training program in Australasia 
conducted by the ACPSEM, describing a 
four-phase approach encompassing 
program review, stakeholder 
engagement, curriculum development, 
and the design of a structured 
programmatic assessment model. 

Rich et al, 
(2022) [14] 

Canada Qualitative 17 medical 
residency 
academic 
advisor  

To explore how resident archetypes 
characterized by engagement and performance 
influence the functioning and processes of 
programs of assessment across multiple medical 
residency programs 

The study revealed that resident 
engagement and performance 
substantially affect assessment processes, 
with less effort required for highly 
engaged, high-performing residents, 
whereas more time is devoted to 
interpreting limited or problematic data 
from disengaged, lower-performing 
residents. These variations can produce 
adaptive or maladaptive consequences 
for program effectiveness, underscoring 
the importance of implementing 
strategies to mitigate disparities and 
ensure equity in assessments. 

Adam et al, 
2022 [15] 

South 
Africa 

Qualitative 20 obstetrics and 
gynecology 
rotation of sixth 
year medical 
students 

To investigate whether the use of medium-
fidelity obstetric simulation scenarios fosters 
cooperative learning among undergraduate 
medical students, 

The study demonstrated that simulation 
serves as a safe and effective complement 
to experiential learning by enabling 
students to identify knowledge gaps, 
enhance clinical skills, and promote 
collaboration and reflective practice. 
Participants reported that simulation 
improved their ability to integrate 
theoretical knowledge with practical 
application, boosted their confidence, 
and facilitated the development of 
essential graduate attributes for 
managing obstetric emergencies. 

Ainin et al. 
(2023) [16]  

Indonesia Quantitative 30 pre-clinical 
undergraduate 
medical students 
in their final year 

This study aimed to develop a valid and reliable 
instrument to evaluate the implementation of 
Programmatic Assessment (PA) from the 
perspective of undergraduate medical students in 
Indonesia. Grounded in psychometric principles, 
the instrument comprised 41 Likert-scale items 
and 3 yes/no questions and was validated by 
experts to support constructive feedback and 
foster dialogue between students and educators. 
The results indicate the necessity for further 
validation across diverse educational settings 
and highlight the critical role of continuous 
feedback and reflective practice in student-
centered learning. 

The results showed that students rated the 
overall questionnaire items positively, 
with an average score of 3.34 out of 4; 
however, they expressed dissatisfaction 
with the supportive activities component, 
underscoring the need to enhance 
continuous feedback and reflective 
opportunities within the assessment 
system. 
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Figure 2: Number of publications by year. 

 

 
Figure 3: Distribution of authors per paper. 

The top 10 most prolific authors were Cheung W.J.: 7 
papers; Palermo C.: 6 papers; Santen S.A.: 5 papers; 
Ross S.: 4 papers; van der Vleuten C.: 4 papers; Chan 
T.M.: 4 papers; Vaughan B.: 4 papers; Moore K.: 4 
papers; Marty A.P.: 3 papers; and Heeneman S.: 3 
papers. The international collaboration rate was 
81.6%. The analysis shows papers average 5 authors 
with high international collaboration (81.6%). Cheung 
W.J. leads with 7 publications. Collaboration has 
remained relatively stable over time. From 300 
authors retrieved from Scopus databases, 12 meet the 
threshold of the minimum 3 documents per author 
(Figure 4). Minimum occurrence keywords: 3 
keywords from 226 keywords, 37 meet the threshold. 
In the programmatic assessment item, there were 30 
links with a total link strength of 71 and an occurrence 
of 21. Top 10 countries by publication count include 
United States: 253 publications; Canada: 166 
publications; Australia: 134 publications; Netherlands: 
113 publications; United Kingdom: 45 publications; 
India: 31 publications; Malaysia: 28 publications; 
Switzerland: 26 publications; Iran: 20 publications; 

South Africa: 20 publications. The average multi-
institutional collaboration rate was 75.2%. The US 
leads with 253 publications, followed by Canada (166) 
and Australia (134). Multi-institutional collaboration 
averages 75.2% across years (Figure 5). Co-citation 
mapping highlighted seminal works by Van der 
Vleuten and colleagues as foundational. Keyword co-
occurrence analysis clustered around themes such as 
"feedback," "competency-based education," 
"formative assessment," and "faculty development," 
indicating core research foci. From 226 keywords, 23 
meet the threshold of the minimum 5 keywords. Mean 
citations per paper was 9.5; median citations per paper 
was 4.0; the most cited paper had 556 citations; and 
papers with 0 citations numbered 46. The top 5 
journals were Medical Science Educator: 18 papers; 
AEM Education and Training: 13 papers; Education 
Sciences: 10 papers; BMJ Open: 8 papers; and 
American Journal of Pharmaceutical Education: 7 
papers. Medical Science Educator leads with 18 
papers. The most cited paper has 556 citations 
(rheumatology treatment guidelines). The average 
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citations per paper is 9.5, with 46 papers having zero 
citations (Figure 6).

 
Figure 4: Network visualization of authors. 

 

 
Figure 5: Geographical distribution of paper. 
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Figure 6: Distribution of citations. 

Recent keyword trends suggested growing attention to 
digital assessment tools, learner autonomy, and 
program evaluation methodologies. The top 10 
emerging themes in medical education were 
assessment (201 mentions), competency (75 
mentions), evaluation (61 mentions), curriculum (58 
mentions), communication (20 mentions), simulation 
(15 mentions), clinical skills (11 mentions), 
professionalism (11 mentions), interprofessional (10 
mentions), and stress (10 mentions). The most 
frequent author keywords were assessment (50 
papers), medical education (33 papers), programmatic 
assessment (20 papers), education (19 papers), and 
curriculum (12 papers). Assessment dominates as the 
primary theme (201 mentions), followed by 
competency-based education and curriculum 
evaluation. Technology adoption shows gradual 
growth, with simulation and digital learning gaining 
traction. Articles are predominantly research papers 
(78.4%) (Figure 7). The integration of and 
bibliometric analyses provides a comprehensive 
overview of the evolution of programmatic 
assessment research in medical education. The field 
has progressively matured from conceptual 
discussions to practical applications involving faculty 
roles and technological innovations. However, the 
bibliometric findings also underscore the need for 
more diverse geographical representation and robust 
empirical studies to validate theoretical models 
(Figure 8). 

DISCUSSION 

Programmatic assessment (PA) has emerged as a 
transformative approach in medical education, 

offering a more comprehensive and developmental 
method for evaluating learners. One of its most 
recognized strengths is the ability to gather multiple 
low-stakes assessments over time, leading to a more 
valid and reliable basis for high-stakes decisions 
[71,72]. This model emphasizes assessment for 
learning, encouraging continuous feedback, learner 
reflection, and professional identity formation 
[37,73,74]. Additionally, the integration of feedback 
and mentorship within PA enhances students’ self-
regulated learning and feedback literacy [57,75]. 
Numerous studies have confirmed that when well-
implemented, PA supports longitudinal competency 
development and aligns effectively with competency-
based medical education (CBME) frameworks [65,76-
78]. Furthermore, PA systems promote shared 
decision-making and collaborative assessment 
cultures, fostering more educationally meaningful 
judgments [58,79]. The reviewed studies 
encompassed a variety of research designs, including 
descriptive, evaluative, qualitative, quantitative, and 
conceptual narrative reviews [2,80]. A key finding 
across the literature is that programmatic assessment 
is not a single assessment tool but a comprehensive, 
longitudinal framework made up of multiple 
components [80]. Consistently, the studies underscore 
the use of diverse assessment instruments—such as 
the Mini-Clinical Evaluation Exercise (Mini-CEX), 
Direct Observation of Procedural Skills (DOPS), 
electronic portfolios, and logbooks—to evaluate 
learners’ progress [81,82]. 
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Figure 7: Distribution of emerging themes. 

 

 
Figure 8: Network visualization keywords co-occurrence. 

Assessments are administered repeatedly over time to 
capture the development of student competencies, 
moving away from reliance on isolated summative 
evaluations. Instead, the framework emphasizes the 
aggregation of formative data collected longitudinally, 
which forms the foundation for detailed and targeted 
feedback [2,83]. Feedback, predominantly provided 
by faculty or mentors, is central to fostering student 
self-reflection and guiding performance enhancement, 
with research highlighting that the quality of feedback 
is more critical than the quantity [80]. Moreover, most 
studies stress the importance of mentorship or 
academic coaching in helping learners interpret their 
assessment results, identify strengths and areas for 
improvement, and formulate individualized learning 
plans [80]. High-stakes decisions within this 
framework are made not on singular data points but 

rather through a holistic review of multiple sources of 
assessment data by an expert panel, thereby improving 
the reliability and fairness of the evaluation process 
[80,84,85]. Among the eight studies assessed for 
quality, five were deemed methodologically sound 
and sufficiently relevant, thus qualifying for inclusion 
in the review. Among these, Schut et al. [9]. The 
quality assessment of the eight studies on 
programmatic assessment indicated that five met the 
established inclusion criteria, demonstrating adequate 
methodological rigor and relevance for inclusion in 
the analysis. Roberts et al. [11] and Hauf et al. [13] 
also scored highly, with totals of 9 and 8, respectively, 
further confirming their reliability and contribution to 
the evidence base. Studies published by Wilkinson et 
al. [10] and Ainin et al. [16] were deemed suitable for 
inclusion, with each attaining a score of 7, signifying 
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adequate quality notwithstanding some minor 
methodological shortcomings. Conversely, studies by 
Adam et al. [15], Rich et al. [14], and Barbagallo et al. 
[12] with scores of 4, 2, and 0, respectively; these 
studies fell below the eligibility threshold, reflecting 
significant methodological limitations that precluded 
their inclusion. The studies emphasized that 
programmatic assessment is primarily intended to 
encourage lifelong learning, enhance the quality of 
feedback, mitigate the pressure of high-stakes 
examinations, and ensure a robust evidentiary basis 
for summative decisions [80,82,86]. Findings indicate 
that programmatic assessment contributes to more 
favorable student perceptions and fosters increased 
learner engagement, but also presents challenges 
related to data handling and administrative demands 
[87]. Several challenges were identified in the 
implementation of programmatic assessment. Many 
institutions lack the infrastructure required to integrate 
and manage multiple sources of assessment data 
effectively. Delivering high-quality feedback 
demands both time and specific competencies, which 
are not always readily available. Furthermore, 
insufficient training for faculty and students regarding 
the principles and practical application of 
programmatic assessment hampers effective adoption. 
Resistance to change is also common, as both 
educators and learners may be more accustomed to 
traditional assessment approaches [5,87]. A review of 
eight studies from diverse international contexts 
demonstrates the growing adoption of programmatic 
assessment (PA) in medical education, driven by its 
potential to promote learner engagement, enable early 
identification of competency-related concerns, and 
contribute to the establishment of sustainable 
assessment frameworks. Hauf et al. [13], in a U.S.-
based study, found that the application of a multi-
source programmatic assessment during emergency 
medicine internships proved feasible, with students 
meeting 70–80% of competency benchmarks; 
however, aseptic technique was consistently identified 
as the area with the lowest performance. In New 
Zealand, research by Wilkinson et al. [10] indicated 
that the programmatic approach outperformed 
conventional assessment systems in detecting students 
at risk, with heightened sensitivity in identifying 
concerns related to professionalism. From the student 
perspective, qualitative studies in Australia and the 
Netherlands [9,11] emphasize the interplay between 
assessment design, learner independence, and 
organizational culture. These studies identified 
support systems—such as dedicated learning advisors 
and positive faculty-student interactions—as essential 
for leveraging assessments as formative learning 
instruments rather than purely evaluative measures. 
Similarly, a study by Rich et al. [14] from Canada 
demonstrated that the level of resident engagement 
and their performance critically influence assessment 
outcomes, underscoring the importance of 
implementing fair and flexible approaches tailored to 
individual learner variability. Furthermore, a study by 
Adam et al. (15) in South Africa revealed that 
simulation scenarios grounded in programmatic 

assessment enhanced students’ self-confidence, 
promoted teamwork, and supported the application of 
theoretical concepts to practical settings. In contrast, 
Ainin et al. [16] in Indonesia created a valid and 
reliable tool to assess programmatic assessment from 
the viewpoint of students. Despite overall positive 
evaluations, students highlighted concerns about the 
limited availability of supportive activities, 
emphasizing the necessity of ongoing feedback and 
opportunities for reflection to enhance learning. 
Meanwhile, Barbagallo et al. (12) in Australia 
documented the effective creation of a modernized 
and structured programmatic assessment framework 
for radiation oncology medical physics training, 
integrating cutting-edge technologies and 
comprehensive stakeholder engagement to harmonize 
curriculum design with assessment methods. The 
programmatic assessment (PA) models described in 
multiple studies illustrate an approach that prioritizes 
continuous evaluation alongside the integration of 
diverse data sources, involvement of multiple 
stakeholders, and systematic feedback processes to 
facilitate holistic and longitudinal learner 
development. The following sections detail the 
models and key characteristics of programmatic 
assessment. Barbagallo et al. [12] and Wilkinson et al. 
[10] highlight the importance of continuous and 
structured evaluation frameworks for monitoring 
learners' development throughout their training. This 
reflects a core principle of PA, which is longitudinal 
monitoring to enable early detection of both progress 
and potential problems. Rich et al. [14], Hauf et al. 
[13], and Wilkinson et al. [10] illustrate how diverse 
assessment data—from direct observations and peer 
evaluations to e-portfolio entries—are systematically 
utilized to inform critical decisions such as 
progression and graduation. The use of multisource 
data enhances the reliability and validity of the 
assessment process. The models developed by Adam 
et al. [15] and Ainin et al. [16] emphasize the 
importance of active learner engagement in the 
assessment process through self-reflection, self-
evaluation, and dialogue. This approach aligns with 
principles of participatory education and authentic 
learning, in which learners are active agents in the 
development of their competencies. Roberts et al. [11] 
introduces a crucial dimension regarding the balance 
between system structure, institutional culture, and 
learner agency. Their findings suggest that the 
effectiveness of PA is not solely dependent on the tools 
and methods employed but also on the social and 
cultural context in which assessment takes place. 
Schut et al. [9]  clarify that PA is designed to aggregate 
low-stakes assessments into meaningful high-stakes 
decisions. This model allows learners to consistently 
receive formative feedback in a low-pressure 
environment while still ensuring that final decisions 
are fair, defensible, and evidence based. Nearly all 
studies emphasize that programmatic assessment (PA) 
incorporates a wide range of assessment methods, 
including direct observation, simulation, e-portfolios, 
video recordings, and written examinations. The use 
of multiple assessment modalities aims to generate a 
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comprehensive picture of learner competence, thereby 
enhancing the validity and reliability of the 
assessment process [12,15,13,10]. A core 
characteristic of PA is its focus on continuous 
feedback, formative learning, and the reinforcement 
of self-reflection. This is underscored by Ainin et al. 
[16], Roberts et al.  [11], and Schut et al.  [9], who 
highlight the importance of student–faculty dialogue 
and opportunities to reflect on assessment outcomes 
as a means of continuous improvement. Schut et al. [9] 
and Roberts et al. [11] highlight the active role of 
students in the assessment process, including their 
initiative in selecting evidence of competence, 
conducting self-assessments, and determining the 
timing of evaluations. This approach supports the 
development of self-regulation skills and fosters a 
stronger sense of ownership over learning. PA is 
inherently longitudinal and includes structured, 
collective decision-making based on aggregated data 
[14,10]. This enhances objectivity and allows for 
remediation opportunities before high-stakes 
decisions are made. Rich et al. [14] emphasize that the 
PA model they implemented is flexible and adaptable 
to the institutional context and learner characteristics, 
such as engagement levels and performance strength. 
This indicates that PA systems are most effective when 
they are responsive to contextual variables. The PA 
model does not solely evaluate cognitive skills but 
also addresses clinical abilities, professionalism, 
communication, and teamwork [10,15]. This 
demonstrates that PA encourages comprehensive 
competence development aligned with professional 
expectations. Numerous studies [10,14,15] 
demonstrate that programmatic assessment (PA) 
encompasses components that are integrated within an 
assessment cycle—beginning with data collection 
(assessment tools), followed by data interpretation 
(progress review), and culminating in decision-
making (promotion/remediation). All models 
emphasize the importance of using a variety of 
assessment methods to generate a comprehensive 
understanding of learner competence. Barbagallo et al. 
[12] implemented staged assessments (Foundation, 
Core, Consolidation). Adam et al. [15] highlighted 
simulations, video recordings, peer evaluations, and 
reflective cycles. Hauf et al. [13] combined direct 
observation, procedural labs, and standardized 
examinations. Programmatic assessment evaluates 
learner development continuously and progressively 
rather than at isolated points in time. This is reflected 
in Schut et al. [9] who emphasize the ongoing use of 
low-stakes assessments. Wilkinson et al. [10] 
integrated long-term data to assess professionalism 
and cognitive domains simultaneously. Several 
models incorporate components that foster learners’ 
self-reflection and self-regulation as part of the 
assessment process; in this regard, Adam et al. [15] 
and Schut et al. [9] utilize portfolios and peer 
evaluations to support reflection, self-awareness, and 
active student engagement in learning, while Roberts 
et al. [11] introduce a learning advisor system to guide 
students through this reflective process. Elements 
such as debriefing sessions, conditional passes, and 

structured feedback are employed to identify and 
address competency gaps without penalizing initial 
failures. These mechanisms support safe and 
progressive learning, as indicated by Wilkinson et al. 
in 2011 [10], who implement the “Conditional Pass” 
as an educational remediation tool. Meanwhile, Adam 
et al. in 2022 [15] used repeated simulation cycles to 
foster continuous improvement. PA operates through 
collaboration, not in isolation, involving students, 
faculty, mentors, and assessment committees; in this 
regard, Rich et al. [14] and Wilkinson et al. [10] 
highlighted the importance of cross-role 
communication in decision-making, while Roberts et 
al. [11] employ an e-Portfolio monitored by educators 
and advisors. PA structures incorporate clear 
documentation to enhance transparency and fairness 
in the assessment process, as shown by Wilkinson et 
al. [10] and Roberts et al. [11], who report the use of 
standardized forms, clearly defined criteria, and open 
communication with students regarding expectations 
and outcomes. Studies demonstrate that programmatic 
assessment (PA) possesses face validity and 
sensitivity to learner profiles (e.g., levels of 
engagement or performance strength). The system is 
also regarded as more reliable in identifying complex 
issues, such as professionalism concerns, compared to 
conventional assessment models [14,10]. However, 
Wilkinson et al. [10] found that a higher proportion of 
students with performance difficulties were 
successfully identified (4.5% compared to 1.1%), with 
fewer occurrences of “failure to fail,” indicating 
improved system accountability and fairness. 
Meanwhile, Rich et al. [14] emphasized the system’s 
sensitivity to differences in student characteristics but 
also revealed that high-performing students may 
benefit less from summative assessments, suggesting 
a need for a more equitable and adaptive system. 
Evaluations by many authors revealed that PA can 
enhance students’ confidence, communication skills, 
and decision-making abilities, particularly within 
clinical simulation contexts [15,12,13]. Adam et al. 
[15] employed a mixed-methods approach 
(quantitative and qualitative) and found that 
simulation-based PA activities improved clinical 
readiness and self-reflection among students. 
Barbagallo et al. [12] utilized standardized rubrics and 
survey data to demonstrate progressive improvements 
in students’ cognitive and behavioral performance 
over time. Several studies highlight the importance of 
students’ perceptions and experiences regarding the 
PA system, as these can influence engagement and the 
effectiveness of implementation; Roberts et al. [11] 
identified discrepancies between the theoretical 
framework of the assessment system and students’ 
experiences, particularly concerning remediation, 
which may hinder the adoption of PA if not addressed 
through effective communication and support. Schut 
et al. [9] reported that although PA is designed as a 
low-stakes assessment, students often perceive it as 
high-stakes, thereby diminishing its formative 
benefits and increasing stress. Studies by Barbagallo 
et al. [12] and Ainin et al. [16] utilized surveys and 
self-assessment instruments to measure students’ 
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perceptions, understanding, and experiences of PA, 
focusing on feedback quality and reflection as primary 
indicators of effectiveness. Ainin et al. [16] developed 
a perception-based self-assessment instrument to 
evaluate PA’s effectiveness, indicating that students’ 
perceptions can serve as a powerful evaluation tool. 
The successful implementation of PA depends on 
factors such as strong leadership, clear 
communication, and staff engagement. Wilkinson et 
al.  [10] noted that the success of PA is influenced by 
institutional support and educators’ readiness to adopt 
this complex and longitudinal system. The studies 
propose several strategies to promote effective 
implementation of programmatic assessment, 
including comprehensive training programs for 
faculty and mentors, the development of integrated 
digital systems for managing assessments, the 
adoption of institutional policies supportive of 
longitudinal evaluation, and the active engagement of 
students in both the assessment process and reflective 
practice. Findings from this review indicate that 
programmatic assessment represents an innovative 
paradigm in medical education, emphasizing 
continuous, formative evaluation based on multiple 
data sources. This approach is considered instrumental 
in bridging the divide between formative and 
summative assessments while fostering holistic 
professional development among learners [5]. The 
philosophy of assessment as an integral part of 
learning forms the foundational basis of this approach 
[82]. Institutions that successfully implement 
programmatic assessment generally integrate digital 
technology, train faculty in feedback skills, and shift 
the assessment culture from one of "punishment" to 
"development." 

Key findings 

Key findings from this review emphasize that 
successful implementation of programmatic 
assessment critically depends on the quality of 
feedback, the active role of mentors in fostering 
learner reflection, the accessibility of valid and 
diverse assessment data, and robust institutional 
support systems that facilitate longitudinal evaluation. 
To address these factors, the studies recommend 
comprehensive faculty training, the development of 
integrated digital platforms, and curricular as well as 
institutional policy reforms aimed at sustaining 
longitudinal assessment practices as well as 
maintaining students’ well-being [88-90]. This review 
and bibliometric analysis affirm programmatic 
assessment as a transformative and student-centered 
approach in medical education, emphasizing 
continuous learner development through 
comprehensive, formative evaluation. Effective 
implementation requires addressing contextual 
adaptations, fostering faculty engagement, and 
establishing rigorous outcome measurements to 
realize its full potential in enhancing medical training 
and ultimately improving healthcare delivery 
worldwide. 

 

Study limitations and challenges 

Despite its conceptual appeal, several challenges 
hinder the effective implementation of programmatic 
assessment. One of the most frequently cited barriers 
is faculty resistance, particularly due to perceived 
workload, unclear assessment criteria, and lack of 
institutional support [91,92]. The management of 
large volumes of assessment data and ensuring 
consistency of judgment across assessors can be 
technically and logistically complex [42,93]. 
Additionally, learners may initially struggle to adapt 
to the frequent feedback model, especially if feedback 
is inconsistent or not actionable [94,95]. The 
successful implementation of PA also requires 
substantial investments in faculty development, 
information technology systems, and mentoring 
structures, which are not always readily available in 
all contexts [25,96]. Moreover, concerns about 
assessment fairness and equity persist, particularly in 
high-stakes decisions derived from subjective or 
narrative data [17,97]. To maximize the benefits of 
programmatic assessment, institutions should adopt a 
systems-based approach that integrates curriculum 
design, faculty training, feedback literacy, and learner 
engagement [58,98]. Strengthening a feedback-rich 
culture and promoting a growth-oriented mindset 
among learners and faculty are essential components 
for long-term success [99,100]. Future research 
should explore scalable models for implementing PA 
across diverse educational settings, particularly in 
low-resource contexts where infrastructure and 
mentoring capacity may be limited [42,72]. There is 
also a need for more longitudinal studies evaluating 
the long-term outcomes of PA on clinical competence, 
professional identity, and lifelong learning behaviors 
[58,78]. Ultimately, while programmatic assessment 
presents challenges, its potential to transform learning 
and assessment cultures in medical education remains 
substantial. However, several significant challenges 
persist, including resistance to change, increased 
faculty workload, and limitations within assessment 
information systems. These barriers highlight the 
necessity for systemic educational reform that goes 
beyond mere changes in assessment tools to 
encompass holistic institutional transformation. 
Furthermore, the relative scarcity of studies from 
developing countries—with their unique resource 
constraint indicates a pressing need for research 
focused on these settings. 

Conclusion 

Programmatic assessment represents a paradigm shift, 
integrating multiple sources of formative data, 
delivering high-quality feedback, and involving 
mentorship to promote fairness, validity, and 
sustained learning. Yet, technical and cultural 
obstacles must be overcome through targeted faculty 
development, policy reforms, and investment in 
assessment infrastructure. Future research should 
prioritize long-term outcome evaluations and tailor 
programmatic assessment to local contexts, 
particularly in resource-limited environment. 
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