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ABSTRACT:

Assessment is central to medical education, influencing learning behavior, curriculum alignment,
and professional competence. Over recent decades, assessment has evolved from predominantly
summative, knowledge-based examinations to multifaceted systems aligned with competency-
based medical education (CBME). This review critically examines traditional and contemporary
assessment methods used in undergraduate and postgraduate medical education, emphasizing their
validity, reliability, educational impact, and feasibility in large cohorts. Written assessments,
Objective Structured Clinical Examinations (OSCEs), workplace-based assessments (WBAs),
portfolios, peer and self-assessment, and technology-enhanced tools are compared across
competency domains. Emerging concepts such as programmatic assessment, assessment for
learning, and multisource feedback are discussed in relation to modern healthcare demands.
Persistent challenges, including faculty workload, standardization, and equity, are highlighted.
The review concludes that an integrated, programmatic approach to assessment is essential to
ensure the development of competent, reflective, and practice-ready medical graduates.

1. Introduction

Assessment lies at the heart of medical education and is
widely acknowledged as a key driver of student learning
[1]. Traditionally, assessment practices focused on
measuring knowledge acquisition through high-stakes
summative examinations. While such approaches
ensured standardization and accountability, they were
limited in their ability to assess complex clinical
competencies required in contemporary medical
practice [2].

The global shift toward competency-based medical
education (CBME) has transformed expectations from
assessment systems. Assessment is now expected not
only to certify competence but also to support learning,
provide meaningful feedback, and ensure patient safety
[3]. Consequently, medical education has witnessed a
transition from isolated assessment tools toward
longitudinal, integrated assessment systems that better
reflect real-world clinical practice [4].

This review synthesizes current evidence on assessment
methods in medical education, critically examining their
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theoretical foundations, practical applications, and
educational impact. The aim is to inform educators and
institutions seeking to design robust, learner-centered
assessment systems aligned with CBME principles.

2. Conceptual Foundations of Assessment

Assessment in medical education is best understood as a
system rather than a collection of individual tools [5].
Miller’s Pyramid provides a useful framework for
mapping assessment methods across levels of
competence: knows, knows how, shows how, and does
[6]. Written examinations predominantly assess
knowledge, whereas performance-based and workplace-
based assessments target higher levels of clinical
competence.

Modern validity theory emphasizes that validity is a
unified construct encompassing content, response
process, internal structure, relationships to other
variables, and consequences of assessment [7]. This
perspective underscores that assessment quality depends
not only on psychometric properties but also on
educational impact and fairness.
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3. Formative and Summative Assessment
3.1 Formative Assessment

Formative assessment aims to support learning by
providing timely, specific, and actionable feedback [8].
Evidence suggests that effective formative feedback can
significantly improve learner performance and promote
self-regulated learning [9]. Common formative tools
include reflective portfolios, mini-CEX, DOPS, peer
assessment, and low-stakes OSCE stations.

Despite its educational value, formative assessment
requires substantial faculty engagement and institutional
support. Without a strong feedback culture, formative
assessments risk becoming superficial administrative
exercises rather than meaningful learning encounters
[10].

3.2 Summative Assessment

Summative assessment serves certification, progression,
and accountability purposes [11]. Traditionally,
undergraduate medical education relied heavily on end-
of-year high-stakes examinations. However, excessive
reliance on summative assessment has been associated
with surface learning and increased learner anxiety [12].
Contemporary best practice supports the integration of
summative decisions with aggregated formative data to
enhance validity and educational impact [13].

4. Written Assessment Methods
4.1 Essay and Modified Essay Questions

Long essay and modified essay questions allow
assessment of integrative knowledge and clinical
reasoning [14]. However, they demonstrate lower
reliability due to examiner variability and limited
content sampling. Consequently, their role in high-
stakes assessment is increasingly questioned [15].

4.2 Short Answer Questions, MCQs, and EMQs

Multiple-choice questions (MCQs) and extended
matching questions (EMQs) remain widely used due to
their feasibility and scalability [16]. When well
constructed, these formats can assess higher-order
cognitive skills and demonstrate strong reliability.
However, they are limited in their ability to assess
clinical performance and professional behaviors [17].
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5. Performance-Based Clinical Assessment

5.1 Objective Structured Clinical Examination
(OSCE)

The OSCE is a well-established method for assessing
clinical competence at the “shows how” level of
Miller’s pyramid [18]. Reliability improves with
adequate station sampling, with studies reporting
Cronbach’s alpha values exceeding 0.80 when 12-16
stations are used [19]. Despite strong validity, OSCEs
are resource-intensive and challenging to implement in
large cohorts [20].

5.2 Oral Examinations and Case-Based Assessments

Traditional viva voce examinations and long cases
provide authenticity but suffer from poor reliability and
susceptibility to examiner bias [21]. Structured oral
examinations and standardized scoring rubrics have
been proposed to improve objectivity, though
widespread adoption remains limited [22].

6. Workplace-Based Assessment

Workplace-based assessments (WBAs) aim to capture
authentic clinical performance in real practice settings
[23]. Tools such as mini-CEX, DOPS, case-based
discussion, and multisource feedback are integral to
CBME frameworks. Research suggests that multiple
observations across contexts and assessors are required
to achieve acceptable reliability [24]. The educational
value of WBAs is highly dependent on the quality of
feedback provided [25].

7. Portfolios, Peer, and Self-Assessment

Portfolios support longitudinal documentation of
competence and reflective practice [26]. When
integrated with mentoring and feedback, portfolios
enhance professional identity formation and lifelong
learning skills [27]. Peer and self-assessment promote
critical reflection and collaborative learning, though
concerns regarding bias and credibility persist [28].
Structured rubrics and faculty oversight are essential to
ensure trustworthiness [29].

8. Programmatic Assessment

Programmatic assessment represents a paradigm shift in
medical education assessment [30]. It integrates
multiple low-stakes assessments over time, with high-
stakes decisions based on aggregated data rather than


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(6), 3735-3738 | ISSN:2251-6727

single examination events. This approach enhances
validity, supports learning, and aligns closely with
CBME principles [31]. However, implementation
requires institutional commitment, faculty development,
and robust data management systems [32].

9. Challenges in Medical Student Assessment

Medical schools face increasing student numbers,
limited faculty availability, and growing clinical service
demands [33]. These challenges threaten the
sustainability of resource-intensive assessment methods.
Technology-enhanced assessments and peer-supported
models offer potential solutions but raise concerns
regarding standardization, equity, and data security
[34].

10. Future Directions

The future of assessment lies in intelligent integration.
Learning analytics, artificial intelligence—supported
feedback, and entrustment-based decision systems are
emerging innovations [35]. While promising, these
technologies must be grounded in educational theory
and ethical practice to ensure fairness and transparency
[36].

Conclusion

Assessment in medical education has evolved from a
measurement-focused activity to a complex, learning-
oriented system central to professional development. No
single assessment method can adequately capture the
multidimensional nature of clinical competence. A
programmatic, competency-aligned approach that
integrates formative and summative elements offers the
most robust solution. Ongoing research, faculty
development, and institutional support are essential to
ensure assessment systems remain valid, fair, and
educationally impactful, ultimately safeguarding patient
care.
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