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Abstract

This study aimed to construct a competency-based formative assessment system for the 
undergraduate Pain Diagnosis and Treatment course in anesthesiology. By integrating 
internationally authoritative competency frameworks and conducting systematic litera-
ture analysis, five core competency dimensions were identified: clinical pain knowledge, 
pain diagnosis and therapeutic procedural skills, professional responsibility, interper-
sonal communication and collaboration skills, as well as scientific research and innova-
tive thinking. Based on this model, a formative assessment system incorporating various 
tools—such as written tests, Objective Structured Clinical Examination, Mini-Clinical 
Evaluation Exercise, and reflective journals—was designed. The system emphasizes 
ability-oriented, process-based, diverse, feedback-driven, and developmental assessment 
principles. It is accompanied by a phased implementation plan and training for both fac-
ulty and students. This framework aims to shift the assessment focus from knowledge 
memorization to competency application, thereby providing a structured reference for 
enhancing teaching quality and students’ comprehensive clinical abilities. This paper 
proposes a theoretical framework and implementation plan; however, its teaching effec-
tiveness awaits verification through subsequent empirical research.

Keywords: Post competency, Pain medicine, Formative assessment, Teaching reform, 
Medical education

Highlights

● Develops a competency-based framework tailored for pain medicine education, which integrates five core dimensions—clinical 
knowledge, practical skills, professionalism, communication, and innovative thinking—specifically aligned with anesthesiology 
undergraduates’ training needs.

● Introduces a multi-method formative assessment system utilizing tools such as Objective Structured Clinical Examination, Mini-
Clinical Evaluation Exercise, reflective journals, and case-based evaluations to enable continuous, process-oriented, and ability-
focused learning feedback.

● Proposes a structured implementation strategy with phased roll-out and stakeholder training to facilitate the transition from 
traditional summative testing to dynamic, feedback-driven assessment, enhancing both teaching quality and students’ clinical 
readiness.
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1 INTRODUCTION

Post competency is derived from the concept of competency 
proposed by Professor McClelland of Harvard University in 
1973 and regarded as the fundamental quality that resident phy-
sicians should possess [1]. The competence of medical staff is 
influenced by various factors such as professional knowledge, 
clinical skills, values and attitudes, and to a certain extent, it is 
an observable ability. Formative assessment is involved in all 
aspects of teaching process, but due to practical constraints 
such as limited teaching hours, it cannot be implemented in 
every part [2, 3]. At present, there is no unified standard for 
defining the post competency of anesthesiologists in China. We 
reviewed two key frameworks: the six core competencies for 
medical student defined by the American Council for Graduate 
Medical Education—(patient care, medical knowledge, prac-
tice-based learning and improvement, interpersonal communi-
cation skills, professionalism, and systems-based practice)—
and the seven competencies outlined by the University of 
Minnesota Medical School based on its own educational 
requirements and experience, including medical knowledge, 
clinical skills and patient care, professionalism, scientific and 
clinical inquiry, interpersonal communication skills, health-
care systems, and reflective practice [4, 5]. Through a synthesis 
and analysis of these frameworks, we concluded that the post 
competency for anesthesiology (specifically within the Pain 
Diagnosis and Treatment course) essentially encompasses the 
integrated development of five key dimensions: clinical pain 
knowledge, pain diagnostic and therapeutic procedural 
skills, professional responsibility, interpersonal communica-
tion skills, as well as scientific research and innovative think-
ing (Figure 1). However, for undergraduate anesthesiology 
students at the collegiate level, the educational objective 
extends beyond acquiring solid foundational knowledge. It 
should also focus on developing their comprehensive profes-
sional competence, self-development potential, and awareness 
of lifelong learning in preparation for future professional activ-
ities [6].

Pain Diagnosis and Treatment, as a secondary discipline of 
anesthesiology, has been increasingly valued by clinicians for 
its multi-disciplinary integration (including neurology, anes-
thesiology, interventional radiology, and orthopedics, among 
others), strong practicality (such as injection therapy, minimal-
ly invasive interventional therapy, and ultrasound-guided ther-
apy), and its emphasis on humanistic care as well as communi-
cation and collaboration in solving patients’ pain problems in 
clinical practice [7]. Currently, the trend of globalization in 
medical education standards emphasizes the cultivation of 
medical professionals with core post competencies, rather than 
mere memorizers of knowledge. Traditional assessment meth-
ods for pain diagnosis and treatment focuses more on theoreti-
cal knowledge, which fails to comprehensively and dynami-
cally evaluate students’ key post competencies, such as clinical 
thinking, decision-making ability, and communication skills. 
Formative assessment of courses is an evaluative approach 
characterized by continuity, depth, and diversity throughout 
the students’ learning process. It monitors and provides feed-
back on student learning during the course, thereby promoting 
learning effectiveness and autonomy, and ultimately enhancing 
learning outcomes [8]. Therefore, the design of post competen-
cy-based formative assessment and its value orientation hold 
core advantages in providing timely feedback, guiding learn-
ing direction, and promoting ability development. In this study, 
we propose a scientific, systematic and operational formative 
evaluation framework for the Pain Diagnosis and Treatment 
course based on post competency. This framework aims to 
establish a close connection between the evaluation content and 
clinical position demands, thereby enhancing both teaching 
quality and students’ comprehensive clinical abilities.

2 ANALYSIS OF EXISTING EVALUATION METHODS

2.1 Current situation

In the current undergraduate anesthesiology education system 
in China, 91.3% of institutions offer Pain Diagnosis and 
Treatment course. This course is typically a required compo-
nent of the anesthesiology major, with class hours ranging 
from 16 to 54, of which practical teaching accounts for 4 to 18 
hours [9]. Consequently, the constrained curriculum time often 
results in students’ learning remaining at a superficial, theory-
focused stage.

The evaluation method employed in the Pain Diagnosis and 
Treatment course mainly focuses on summative assessment, 
which assesses students’ outcomes at the end of an instruction-
al period. The main approach consists of a final written test. 
The content of this exam largely focuses on the memorization 
and understanding of theoretical knowledge points, such as the 
pathophysiology of pain (e.g., pain mechanisms), diagnostic 
criteria for common pain diseases, principles of pharmacother-
apy, and mechanisms of nerve blocks. Typical question formats 
include multiple-choice items, definition of terms, short-answer 

Figure 1. Five key dimensions of job competence in anesthesiology 
(pain diagnosis and treatment course).
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3 CONSTRUCTION AND DETAILED EXPLANATION 
OF THE POST COMPETENCY MODEL

Post competency is regarded as the fundamental quality that 
resident physicians should have. The development of compe-
tency must be strongly connected to clinical practice to guide 
physicians in observing and using it to assess the actual ability 
of the trainees [10]. Based on the above inductive analysis, the 
core competencies required for the anesthesiology major (spe-
cifically in the field of pain diagnosis and treatment) can be 
summarized as the integrated development of the following 
five aspects, including clinical pain knowledge, pain diagnostic 
and therapeutic procedural skills, professional responsibility, 
interpersonal communication skills, scientific research and 
innovative thinking. To align with this model, a clinical prac-
tice assessment will be conducted every 20 class hours. The 
following section will explain and elaborate on each of these 
core competency dimensions in conjunction with the require-
ments of pain diagnosis and treatment positions (see Table 1). 

The construction of the post-competency model in this study 
was based on a systematic literature analysis. The research 
team established the core competency dimensions through the 
following steps:

Literature search and screening: Using Chinese and English 
keywords such as “pain medicine education”, “anesthesiology 
competency”, “clinical pain assessment”, and “medical educa-
tion curriculum design”, a systematic search was conducted in 
the PubMed and CNKI databases for literature published 
between 2015 and 2025. The preliminary search yielded 314 
articles in Chinese and 643 in English. Following a sequential 
screening process based on title, abstract, and full-text review, 
28 high-quality articles relevant to pain medicine education 
were ultimately included (14 Chinese and 14 English articles).

Content analysis and dimension extraction: Thematic analysis 
and content synthesis were conducted on the included litera-
ture, with a focus on three key areas: (1) descriptions of pain-
related abilities within internationally recognized general med-
ical competency frameworks; (2) explicitly stated knowledge, 
skill, and attitude requirements in specialty pain medicine edu-
cation literature; and (3) specific competency requirements for 
physicians in pain diagnosis and treatment within the Chinese 
clinical context. Through an iterative process of comparison, 
induction, and clustering, preliminary clusters of competency 
elements closely aligned with the pain management role were 
identified.

Dimension integration and model formation: The preliminary 
competency clusters were cross-referenced and integrated 
with the requirements for the pain module as outlined in 
China’s undergraduate medical education syllabus. After mul-

questions, and case analyses. While these traditional methods 
have played a certain role in assessing students’ knowledge 
acquisition and fundamental understanding, a significant gap 
remains between their design and the goal of “post competen-
cy-oriented” emphasized by modern medical education.

2.2 Existing problems

The evaluation content is fragmented and disconnected from 
the requirements for integrated clinical competence. Classroom 
exercises and final written examinations often deconstruct the 
holistic clinical knowledge system into isolated, fragmented 
knowledge points for assessment. For example, students are 
required to recite definitions of pain and related diseases, list 
diagnostic methods for pain conditions, memorize side effects 
of certain analgesic drugs, or individually enumerate diagnos-
tic criteria for specific diseases. Consequently, pain case analy-
sis questions have been reduced to mere formalities, lacking 
genuine assessment of critical thinking in the diagnosis and 
treatment of pain cases.

Formative assessment is predominantly teacher-centered, lack-
ing diversity in participation. During practical evaluations and 
classroom exercises, the decision-making authority is entirely 
concentrated with the teachers. Consequently, students—the 
primary learners—are deprived of opportunities for self-
assessment, peer evaluation, and simulated patient feedback 
within the current evaluation system. This limitation leads to 
several issues: students often lack self-awareness and passively 
accept external evaluations, showing insufficient initiative in 
reflecting on their own strengths and weaknesses. The absence 
of peer evaluation prevents them from understanding their 
communication and collaboration skills from a colleague’s per-
spective, hindering the cultivation of teamwork. Furthermore, 
the lack of feedback from simulated patients makes it challeng-
ing to assess students’ levels of humanistic care, empathy, and 
communication skills.

Emphasizing learning outcomes while neglecting the learning 
process leads to the oversight of students’ efforts, progress, and 
cognitive growth. Key formative elements, such as participa-
tion and contribution in PBL/CBL discussions, improvement in 
simulated operations, and the enhancement of medical record 
writing quality, are either omitted from course design or not 
effectively implemented and evaluated. This outcome-orient-
ed approach reinforces undesirable learning behaviors. For 
instance, most students tend to resort to cramming before 
exams, rather than actively participating, thinking deeply, and 
proactively constructing their knowledge system throughout 
the course. Moreover, students who improve slowly may have 
their progress entirely negated by a single exam failure, which 
could undermine their learning confidence and diminish 
enthusiasm.
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Table 1. Construction of evaluation content and indicators

Core competency Content of assessment Specific assessment indicators Main assessment methods 
and tools

Clinical pain 
knowledge

Mastery and application of 
fundamental theories and 
clinical knowledge in pain 
medicine.

Knowledge memorization: Accurately explain the pathophysi-
ological mechanism, classification, and clinical manifestations 
of common pain diseases.
Knowledge comprehension: Explain the mechanisms of action, 
indications, contraindications, and adverse reactions of different 
analgesics.
Knowledge application: Conduct differential diagnosis, analyze 
complex pain cases, and interpret the results of auxiliary exami-
nations (such as imaging and neuro-electrophysiology).

Formative written exams/
tests (focusing on case 
analyses, short-answer 
questions), case analysis 
reports, PBL discussion 
performance, oral/bedside 
questioning

Pain diagnostic 
and therapeutic 
procedural skills

The standardization and 
proficiency in pain-related 
clinical operations and 
diagnosis/treatment pro-
cesses.

Assessment skills: Systematically collect a pain history (using 
scales such as VAS, NRS) and conduct a targeted physical 
examination.
Diagnostic skills: Document a pain medical record and propose 
a preliminary diagnosis with differential diagnoses.
Operation skills: Demonstrate common pain intervention 
techniques (such as nerve block and trigger point injection) on 
models, reflecting aseptic concepts and patient safety awareness.
Treatment skills: Formulate individualized and multi-dimension-
al treatment plans (including pharmacological, rehabilitative, 
interventional, and psychological modalities).

OSCE, direct observation of 
procedural skills, simulated 
treatment/procedures, medi-
cal record writing quality 
assessment

Professional 
responsibility

Demonstration of profes-
sional ethics, empathy, and 
ethical decision-making 
ability in pain practice.

Empathy and care: Demonstrate understanding, respect, and care 
for patients’ pain during communication and operation.
Responsibility: Exhibit rigor and accountability for diagnosis 
and treatment decisions, prioritizing patient first.
Ethical practice: Identify and deal with ethical dilemmas in the 
diagnosis and treatment of pain (e.g., rational use of opioids, 
informed consent).
Professionalism: Adhere to professional norms, protect the privacy 
of patients, and show a positive attitude toward study and work.

Mini clinical evaluation 
exercise, reflection logs (on 
ethical cases or challeng-
ing patients), teacher/tutor 
observation and evaluation, 
360-degree (nurses, peer 
feedback)

Interpersonal 
communication 
skills

Ability to communicate 
and collaborate effectively 
with patients, family mem-
bers, and healthcare team 
members.

Doctor-patient communication: Effectively explain the condition, 
treatment options, risks, and benefits to patients and their families 
in plain language and obtain informed consent.
Teamwork: Communicate effectively with rehabilitation thera-
pists, nurses, psychotherapists and other professionals in simu-
lated or real scenarios to collaboratively develop treatment plans.
Communication skills: Listen effectively and reassure anxious or 
angry patients/family members.

OSCE (communication sta-
tion), mini clinical evalua-
tion exercise, performance 
in simulated group case 
discussions/consultations, 
and feedback from standard-
ized patients 

Scientific research 
and innovative 
thinking

Critical thinking, informa-
tion literacy, and prelimi-
nary research exploration 
capabilities.

Information management: Effectively retrieve, critically evalu-
ate, and apply current best evidence to clinical problems.
Critical thinking: Raise insightful questions in case discussions, 
challenge assumptions appropriately, and avoid blind adherence 
to authority.
Innovation: Propose evidence-based suggestions or questions 
regarding existing diagnosis/treatment plans or processes.
Introduction to research: Complete a small literature review or 
case report in a standard academic format.

Literature critique/report, 
quality of speeches in PBL/
CBL sessions, innovative 
proposals (such as short 
course papers), quality 
awareness of case reports/
review writing

Note: PBL, problem-based learning; CBL, case-based learning; VAS, visual analogue scale; NRS, numeric rating scale; OSCE, objective struc-
tured clinical examination.

tiple rounds of discussion within the research team, these ele-
ments were aggregated, refined, and ultimately consolidated 
into five core dimensions: clinical pain knowledge, pain diag-
nosis and therapeutic procedural skills, professional responsi-
bility, interpersonal communication and collaboration skills, as 

well as scientific research and innovative thinking. These five 
dimensions constitute the theoretical framework of this study.

Clinical pain knowledge: This dimension requires the system-
atic mastery of fundamental theories, clinical knowledge, and 
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diagnostic-therapeutic thinking in pain medicine. It entails pro-
ficiency in the key diagnosis and treatment points of various 
acute and chronic pain diseases. Furthermore, it demands 
strong clinical reasoning skills to extract crucial information 
from complex clinical data, formulate accurate diagnoses, and 
develop individualized treatment plans.

Pain diagnosis and treatment operational skills: This dimen-
sion entails the practical ability to safely and accurately per-
form various pain diagnostic and therapeutic techniques. It 
requires proficiency in mastering and completing intervention-
al procedures under imaging guidance, as well as the compe-
tence to properly manage related complications. Furthermore, 
it emphasizes the commitment to continuously learn and refine 
new techniques [11]. 

Professional responsibility: This dimension encompasses 
adherence to professional ethics, with an unwavering priority 
on patient safety and a commitment to rigorous and evidence-
based practice. It involves a deep understanding of patient suf-
fering, demonstrated through empathy and compassion in all 
interactions. Finally, it includes the intrinsic motivation for 
continuous knowledge update and the enhancement of profes-
sional capabilities.

Interpersonal communication skills: This dimension requires 
the ability to build trust with patients by using plain language, 
demonstrating attentive listening skills, and encouraging 
patient participation in shared decision-making. It also entails 
clear and efficient communication within multidisciplinary 
teams, as well as the competence to appropriately navigate var-
ious sensitive or challenging communication scenarios [12, 13]. 

Scientific research and innovative thinking: This dimension 
necessitates maintaining critical thinking in clinical practice. 
It involves the ability to identify, question, and recognize 
unmet clinical needs, and subsequently to explore solutions. 
Furthermore, it encompasses the ability to conduct research 
and translate practical clinical experience into academic 
achievements [14].

4 THE PRINCIPLES OF DESIGN

4.1 Ability-oriented principle

The core of assessment should shift from “knowledge memori-
zation” to “competency application”, focusing on whether stu-
dents can integrate and apply their acquired knowledge, skills 
and attitudes to solve real clinical pain problems [15]. 
Consequently, the assessments for pain management design no 
longer merely focuses on the rote recall of pain classifications 
or drug mechanisms. Instead, it must concentrate on evaluating 
core competencies in pain diagnosis and treatment, such as 
pain assessment and diagnostic reasoning capabilities, treat-
ment plans formulation and implementation skills, patient 

communication and compassionate care abilities, and multidis-
ciplinary collaboration awareness.

4.2 The principle of process

Assessment is integrated throughout the entire teaching and 
learning process, rather than relying solely on a single final 
exam. It must emphasize the continuous observation and 
recording of students’ learning, practice and reflection. In the 
Pain Diagnosis and Treatment course, evaluation points are 
embedded within each key instructional phase. These range 
from the initial simulation training in pain history-taking, to 
mid-term pain case analysis and discussion, and finally to the 
later clinical internship/simulated operation. This design 
enables the dynamic tracking of each student’s developmental 
progress.

4.3 The principle of diversity

Teachers can employ diverse evaluation methods and tools to 
assess students’ comprehensive abilities from multiple per-
spectives and in various contexts, providing a holistic reflec-
tion of their post competency [16]. This multidimensional 
approach can be structured across three levels. At the knowl-
edge level, traditional written examinations should emphasize 
case analysis questions and in-class quizzes. At the skill level, 
a combination of tools such as the Objective Structured 
Clinical Examination (OSCE), simulated diagnosis and treat-
ment scenarios, and Direct Observation of Procedural Skills 
(DOPS) can be utilized. At the attitude and professionalism 
level, evaluation can be conducted through the Mini-Clinical 
Evaluation Exercise (Mini-CEX), reflective journals (e.g., doc-
umenting reflections on patients with refractory pain or ethical 
dilemmas), and observations of performance in small-group 
case discussions.

4.4 The principle of feedback

The ultimate purpose of assessment is not merely to assign a 
score, but to provide timely, specific, and constructive feedback 
that helps students identify their strengths and weaknesses, 
thereby clarifying the direction for improvement [17]. After 
any evaluative activity, structured feedback should be provided 
by teachers, peers, and standardized patients. For instance, 
after an OSCE station, the teacher should offer more than just a 
grade. The feedback should be specific and actionable, such as 
noting that students’ history-taking covered the nature, loca-
tion, and degree of pain, but they omitted inquiry into the criti-
cally important aggravating and alleviating factors, which are 
essential for formulating a differential diagnosis.

4.5 The principle of development

Assessment should promote students’ future career develop-
ment and stimulate their motivation for autonomous and life-
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long learning [18]. To achieve this, evaluation results should be 
combined with the individual development plans. A practical 
strategy is to establish a “learning portfolio” for each student, 
serving as a comprehensive repository that collects various 
forms of assessment evidence throughout the course. This port-
folio may include their best case reports, reflection journals, 
video reviews of OSCE performances, and teacher feedback 
records. During the mid-to-late stages of the course, instructors 
should guide students to conduct self-assessments based on 
their portfolios. Subsequently, students can collaborate with 
mentors to develop personalized learning and development 
plans. These plans might target specific competencies, such as 

enhancing radiological image interpretation skills or improv-
ing the ability to explain the risks and benefits of interventional 
therapies to patients.

5 FORMATION AND UTILIZATION OF EVALUATION 
RESULTS

The assessment data for each student (such as OSCE station 
scores, Mini-CEX evaluation forms, feedback on reflective 
journals) will be aggregated. We will calculate a standardized 
score for each core competency dimension. For instance, all 
scores related to “Pain Diagnostic and Therapeutic Operation 
Skills” from different assessment tools will be integrated to 
derive a composite score for that dimension. Based on this data, 
a “Post Competency Development Radar Chart” (Figure 2) 
will be generated for each student. This chart provides a visual 
profile of the student’s strengths and areas for development, 
serving as the basis for personalized feedback and development 
plans. Additionally, Figure 3 illustrates the assessment-feed-
back cycle, detailing the process from the implementation of 
multiple assessment tools to data collection and integration, 
followed by the visualization of results (Radar Chart). The 
visualized profile then informs feedback and guidance, ulti-
mately resulting in the development of individualized learn-
ing plans. The evaluation results should include assigned 
scores while emphasizing descriptive assessment, highlighting 
strengths, weaknesses and improvement suggestions. All for-
mative assessment materials should be stored in student’s per-
sonal learning portfolios for reference in the mid-term 
assessment or the final comprehensive grade determination. 
Meanwhile, teaching adjustments should be made based on stu-
dent performance, peer assessment outcomes, and instructor 
evaluations during implementation process. And teachers 
dynamically adjust the teaching content, methods, and strate-
gies by analyzing the prevalent weak links.

6 IMPLEMENTATION PLAN AND EXPECTED 
CHALLENGES

6.1 Selection of pilot classes

One or two representative classes should be selected for pilot 
programs, such as those comprising students with diverse 
backgrounds or varying learning abilities. It is essential to 
ensure that the subject teachers and teaching administrators 
of the pilot classes understand and support this reform. 
Furthermore, formal consent and active cooperation must be 
obtained from college, teaching and research section, as well as 
from the teachers and students of the pilot class. Throughout 
the pilot phase, experience will be accumulated, problems will 
be promptly identified, and the plan will be refined in collabo-
ration with participating instructors before its implementation 
is gradually expanded.

Figure 2. Post competency development radar chart (illustrative 
example).

Figure 3. Flowchart of the assessment-feedback cycle.
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6.2 Training and assessment of teachers and students

Training for teachers: (1) Understand the concept and purpose 
of formative assessment, emphasizing its developmental nature 
rather than summative nature. (2) Master the specific usage 
methods, scoring criteria and common misunderstandings of 
various assessment tools. (3) Learn how to provide effective 
feedback that is specific, timely, based on direct observation, 
and focused on improvement). (4) Develop the ability to guide 
students in conducting self-assessment and peer assessment. 
(5) Learn to use the Feedback Quality Assessment Scale, which 
evaluates feedback across four dimensions: timeliness, speci-
ficity, behavior-based focus, and constructiveness, to ensure 
the effectiveness of feedback (Supplementary Table 1).

Format: case analysis, role-playing, observation and demon-
stration, among other methods.

Training for students: (1) Understand the purpose and signifi-
cance of competency-based formative assessment, and be clear 
that it is a tool to support their learning and growth. (2) Be 
familiar with the processes and requirements of various assess-
ment activities. (3) Learn how to interpret and utilize feedback 
from teachers and peers for self-improvement. (4) Learn how to 
conduct objective and fair peer evaluations. 

Format: course introduction, dedicated orientation meetings, 
distribution of explanatory materials, and live demonstrations.

6.3 Implementation in phases

Phase One (Pre-course): This phase focuses on the assessment 
of basic knowledge and fundamental skills. Activities may 
include simulated pain history collection, observation of basic 
communication techniques, and quizzes on the basic pain 
theories.

Phase Two (Mid-course): This phase emphasizes the assess-
ment of comprehensive application and clinical decision-mak-
ing. Examples encompass the analysis and discussion of com-
plete clinical cases, simulated diagnostic and treatment pro-
cesses, and basic nerve block procedures on models.

Phase Three (Late-course): This phase prioritizes the assess-
ment of knowledge integration, reflective practice, and com-
plex situation management. Tasks may involve handling com-
plex and challenging cases, discussing ethical dilemmas, and 
reviewing and displaying learning portfolios.

Following each phase, concentrated feedback and guidance 
should be provided to help students clarify the learning priori-
ties for the subsequent stage.

6.4 Expected challenges

Teacher’s workload will increase significantly. Designing 
assessment tools, organizing implementation, observing and 
recording student performance, providing feedback, and man-
aging associated data will add extra work for teachers.

Teachers’ feedback skills require systematic training. Not all 
teachers naturally possess the professional skill to provide 
high-quality, learning-focused feedback. Ineffective feedback 
(such as vague or overly critical comments) may hinder rather 
than support student development. 

Student may initially experience discomfort with the new 
assessment model. Accustomed to traditional summative 
assessments, they might feel unfamiliar with frequent forma-
tive evaluations, peer reviews, and self-reflection, potentially 
leading to anxiety or resistance.

7 DISCUSSION

The formative assessment system constructed in this study is 
not created in isolation; rather, it is a systematic integration and 
innovation based on established assessment theories in interna-
tional medical education, adapted to the specific needs of pain 
diagnosis and treatment. The following section compares this 
system with several classic assessment models to clarify its 
theoretical grounding and practical value.

Firstly, this system comprehensively addresses the physician 
competency levels outlined in Miller’s Pyramid [19]. At the 
“knows” level, students’ clinical pain knowledge is assessed 
through formative written tests and oral questioning. At the 
“knows how” level, their clinical reasoning is evaluated through 
case analysis and PBL discussions. At the “shows how” level, 
their procedural and communication skills are directly observed 
through OSCE stations and simulated operations. Finally, at the 
“does” level, their integrated performance and professionalism 
are assessed in real or highly simulated clinical settings via 
Mini-CEX and DOPS. This multi-layered design ensures a 
continuous assessment pathway that spans from theoretical 
knowledge to practical application [20, 21]. 

Secondly, the core design philosophy of this system aligns 
closely with programmatic assessment. Programmatic assess-
ment emphasizes that significant decisions about a learner’s 
competence should be based on numerous, varied assessment 
activities (“small snapshots”) rather than relying on a single 
high-stakes examination. The multiple tools adopted in this 
study—OSCE Mini-CEX, reflective journals, case reports—
precisely embody this philosophy. By systematically collecting 
data from these assessment activities throughout the entire 
course into students’ “learning portfolios” and conducting inte-
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