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Abstract Background/purpose: The scenario-based clinical examination (SBCE) is a struc-
tured assessment used in orthodontic certification to evaluate candidates’ clinical reasoning,
decision-making, and problem-solving abilities. This study compared the implementation of
SBCE in Taiwan (Taiwan Board of Orthodontics, TBO) and the United States (American Board
of Orthodontics, ABO) to determine whether their examination structures aligned with clinical
practice demands.
Materials and methods: The TBO and ABO certification processes were analyzed based on their
examination structure, scoring criteria, and pass rate trends from 2019 to 2024. Both organi-
zations incorporated a written examination and an SBCE, but TBO required additional self-
completed case submissions, whereas ABO did not. The TBO SBCE process included examiner
training, collaborative question development, and structured scoring criteria based on prede-
fined competency benchmarks.
Results: TBO pass rates remained stable between 75 and 87.8 % after implementing SBCE,
whereas ABO pass rates showed greater variation (64e91 %), potentially due to COVID-19
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disruptions. The structured TBO SBCE process ensured fairness, transparency, and standardiza-
tion, maintaining stable examination outcomes.
Conclusion: SBCE has proven to be a reliable and objective method for orthodontic certifica-
tion. By implementing a criterion-referenced scoring system, TBO ensures that its examination
aligns with professional standards. The study suggests that SBCE enhances orthodontic compe-
tency assessment and should be considered for broader adoption in certification programs
worldwide.
ª 2025 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction

The scenario-based clinical examination (SBCE) aims to
objectively assess orthodontists’ knowledge, skills, and
clinical reasoning abilities. The purpose of SBCE is to ensure
that candidates can apply evidence-based medicine in
clinical decision-making. It provides a structured and
measurable testing method to reduce subjective scoring
bias. Through case analysis and simulated scenarios, can-
didates can engage in self-assessment and reflection, ulti-
mately enhancing their clinical decision-making skills.

The American Board of Orthodontics (ABO) has long been
recognized as the premier certifying body for orthodontists
globally, upholding the highest standards within the spe-
cialty. Among both medical and dental certifying boards,
the ABO holds the distinction of being the first specialty
board in dentistry and the third in either field in the United
States. Its planning and design for education and clinical
certification have served as a model for many countries.

In 2017, the ABO conducted a survey among its members,
revealing that the traditional certification examination
posed unnecessary barriers for candidates. These barriers
included educational challenges and difficulties related to
the practice environment. By 2019, the ABO transitioned its
clinical examination from a case-based clinical examination
to a scenario-based oral clinical examination, an approach
endorsed by the American Association of Orthodontists
(AAO). This change aimed to enhance accessibility while
maintaining high standards.1,2 Due to the pandemic, the ABO
administered its first scenario-based virtual clinical exami-
nation in November 2020 at testing centers worldwide. This
transition is part of the ABO’s SBCE initiative.3

Inspired by the ABO, the Taiwan Board of Orthodontics
(TBO) has designed its own certification examination sys-
tem. The TBO examination aims to objectively assess can-
didates’ comprehensive orthodontic knowledge within a
shorter time frame, leveraging predefined standardized
answers for objective scoring. This system also enables
training institutions to refine or adjust their clinical
teaching methods to align with examination requirements.

On December 3, 2024, during the Asia Pacific Orthodontic
conference and the Taiwan Association of Orthodontists
(TAO) annual meeting, the TAO invited Dr. John Callahan,
president of the AAO, and Dr. Jae Hyun Park, president of the
ABO, to participate in a summit meeting in Taiwan. This
summit facilitated discussions between the AAO and TAO,
with a particular focus on SBCE, providing a platform for
exchanging ideas and refining examination formats (Fig. 1).
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The Taiwan ministry of health and welfare department
(MHWD) aims to safeguard public health and the quality of
dental care. To achieve these objectives, it has established
a specialized certification system in dentistry. Graduates
from dental schools are required to complete a two-year
postgraduate training program (postgraduate year training)
before applying for entrance to the orthodontic specialty
training program. The specialty training spans three years
of full-time education and is only conducted at institutions
accredited by the TBO following evaluation. The TAO was
founded in 1987, and in 2008, the first official board ex-
amination under the TBO was recognized by the Taiwan
MHWD. In 2024, the TBO introduced its first SBCE to assess
orthodontic specialists (Fig. 2).

According to the 2012 World Federation of Orthodontists
(WFO) survey, the majority of countries worldwide have not
yet incorporated scenario-based oral examinations into
their orthodontic certification processes.4 A review of the
most recent available data indicates that, to date, only the
United States and Taiwan have formally adopted SBCE as a
prerequisite for orthodontic specialty certification.

Given this context, the present study aims to conduct a
comparative analysis of the SBCE frameworks employed in
TBO certification system and the ABO certification process.
By systematically evaluating the outcomes of these exam-
inations, this study seeks to determine whether their con-
tent and structure are aligned with the demands of clinical
practice. Ultimately, this research aims to ensure that or-
thodontic specialists who undergo these assessments meet
high clinical competency standards, both in theoretical
knowledge and practical application.
Materials and methods

Structure of the TBO certification examination

Since its establishment in 1987, the TBO certification pro-
cess for orthodontic specialists has comprised two main
components: a written examination and a clinical oral ex-
amination. Applicants for the written examination must
hold a valid dental license in Taiwan and have completed
orthodontic training at a TBO-accredited institution. Can-
didates meeting these criteria are eligible to take the ex-
amination. Foreign orthodontic specialists certified by TBO-
recognized organizations may be exempt from the written
examination and proceed directly to the clinical oral
examination.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Figure 1 On December 3, 2024, the AAO president and ABO president attended the AAO/ABO & TAO/TBO summit in Taipei,
Taiwan. A: Dr. John Callahan, president of the AAO. B: Dr. Jae Hyun Park, president of the ABO. C: Chia Tze Kao, TBO oral ex-
amination committee chair. D: TBO committee and AAO, TBO president discussion venue. E: 2024 Asia Pacific dental conference
brochure.

Figure 2 The history and milestones of the establishment of TAO and TBO.
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The clinical oral examination consists of two parts:

1. Presentation of five self-completed cases by the
candidate.

2. Evaluation of cases assigned by TBO.

Beginning in November 2024, the oral examination will
transition to a scenario-based format, allowing for a more
comprehensive assessment of clinical decision-making and
problem-solving skills.
1650
Structure of the ABO certification examination

The ABO certification process includes:

1. Written examination: A 240-question multiple-choice
exam evaluating fundamental knowledge in basic sci-
ences and clinical orthodontics, conducted annually.

2. SBCE: Introduced in 2019, this component assesses can-
didates’ clinical decision-making and problem-solving
abilities through structured clinical scenarios. It
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follows a c criterion-referenced scoring system to ensure
objective and standardized evaluation.5
TBO scenario-based clinical examination
preparation process (Fig. 3)

The TBO SBCE is developed under an oral test committee
using a structured, multi-phase process: examiner training,
selection of examiners, question development, topic final-
ization, question bank review and consensus meetings. This
structured process ensures the SBCE effectively assesses
candidates’ clinical judgment, problem-solving abilities,
and orthodontic expertise.

TBO oral examination process

Candidates who pass the written examination become
eligible for the oral examination, which consists of two
components.

1. Self-prepared case examination (40 % weight): Candi-
dates must present five self-prepared cases, including:
a. Patient treatment records
b. Cephalometric analysis data
c. Pre-, mid-, and post-treatment photographs
Figure 3 The preparation process fo
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d. Pre- and post-treatment dental models
2. TBO-assigned case examination (60 % weight): Candi-

dates participate in a scenario-based examination using
TBO-assigned cases. Provided materials include:
r the
a. Patient treatment records
b. Cephalometric analysis data
c. Pre-, mid-, and post-treatment photographs
d. Pre- and post-treatment dental models
The SBCE assesses candidates’ knowledge and clinical
decision-making skills.

Scoring criteria for TBO scenario-based clinical
examination

The assessment system follows a criterion-referenced
scoring approach to ensure fairness, objectivity, and con-
sistency. The evaluation framework consists of five key
domains (Fig. 4):

a. Accuracy e Evaluates the candidate’s ability to establish
an accurate diagnosis and formulate an effective treat-
ment plan.

b. Problem-solving e Assesses the capability to design
appropriate diagnostic tests and select optimal treat-
ment modalities based on clinical presentation.
simulated oral examination.



Figure 4 The scoring sheet and scoring explanation for the simulated oral examination.
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c. Communication e Measures active listening skills and
the ability to provide clear and appropriate responses in
patient interactions.

d. Adaptability e Examines the ability to manage patient
emotions, resistance, and compliance issues with reas-
surance and professionalism.

e. Professional knowledge e Assesses the candidate’s pro-
ficiency in explaining relevant medical concepts, diag-
nostic methods, and evidence-based treatment
approaches.
Figure 5 Extraoral photographs of the patient before treatment i
history of traumatic injury to the head or neck. Chief complaint (C
protrusion.
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This structured evaluation model ensures that exam-
inees meet high clinical and professional standards, align-
ing with contemporary orthodontic practice.
Case example from the TBO scenario-based clinical
examination (Figs. 5e10)

Candidates are provided with a board case that includes
initial patient photographs, cephalometric analysis, and a
n the simulated oral examination. A 23-year-old female with no
C) were crowded dentition, left canine blocked labially, and lip



Figure 6 Intraoral photographs of the patient before treatment in the simulated oral examination. The patient presents with
mild upper occlusal plane canting, exhibiting a right-side downward tilt. Tooth 23 is buccally blocked out with transposition, while
teeth 12 and 22 exhibit peg-shaped morphology. A 1.5 mm diastema is noted, along with distal buccal bone plate collapse at tooth
22. Additionally, tooth 16 was extracted due to severe caries more than five years ago.

Figure 7 Pre-treatment photographs of the patient showing the relationship between the dental midline and facial midline. The
incisor show was 100 %, with the maxillary incisor midline coinciding with the facial midline, while the lower incisor midline was
shifted to the left.
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dental model. The examination process is structured into
three main steps.

Step 1: Case review and diagnosis

Candidates review patient data, perform cephalometric
tracing, record tracing data, and formulate a diagnosis and
treatment plan.

Step 2: Candidate presentation and examiner interaction
1653
Candidates present their findings and respond to exam-
iner questions in the following domains.

1. Diagnosis & treatment goals:
a. Describe the diagnosis, classification, and possible

etiology of canine transposition.
b. Explain treatment goal considerations, including

skeletal, dental, and soft tissue aspects.
c. Discuss soft tissue considerations when treating an

ectopically erupted maxillary canine.



Figure 8 3D scanned model of the patient before treatment, providing tooth size data and Bolton analysis values.

Figure 9 Panoramic X-ray of the patient before treatment in the simulated oral examination.
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d. Outline management approaches for a high canine
soft tissue attachment.

2. Treatment plan & mechanics:
a. Explain the biomechanical principles for moving an

ectopically positioned maxillary canine.
b. Discuss interdisciplinary treatments required for

periodontal health and esthetics.
c. Evaluate the pros and cons of closing versus retaining

the space of a missing molar.
d. Design orthodontic mechanics for space closure if

necessary.
3. Stability & retention:

Design a retention appliance considering long-term
occlusal stability.
1654
Step 3: Scenario-based questions and case summary
(Figs. 11 and 12)

Following candidate responses, additional scenario-
based questions are provided:

Scenario 1: After three months of continuous traction,
the maxillary canine shows no movement.

a. Explain the possible reasons for this issue.
b. Describe the necessary steps, including patient expla-

nation, additional diagnostic procedures, and revised
treatment strategies.
Scenario 2: The patient had early appliance removal,
resulting in midline discrepancy.
c. Identify potential areas of occlusal improvement.



Figure 10 Lateral cephalometric X-ray and cephalometric analysis form of the patient before treatment in the simulated oral
examination. S: Sella, N: Nasion, A: Subspinale, B:Supramentale, Go: Gonion, Gn: Gnathion, SNA: Sella-Nasion-A point angle, SNB:
Sella-Nasion-B point angle, ANB: A Point-Nasion-B point angle, MP (Go-Gn): Mandibular plane angle.

Figure 11 Intraoral photographs of the patient during treatment in the simulated oral examination, with accompanying ex-
amination questions. TMA wire: Titanium Molybdenum Alloy wire.
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d. Propose a revised treatment plan if the patient requests
non-extraction correction.

The TBO’s scenario-based oral examination aligns with
principles outlined by Park et al. in the development of
scenario-based clinical examinations for the ABO.5 This
framework ensures a comprehensive assessment of clin-
ical reasoning and decision-making skills in a realistic
context.
1655
Results

Comparative analysis of scenario-based clinical
examination in orthodontic certification: The
United States. and Taiwan

Orthodontic certification varies globally, with some nations
incorporating scenario-based examinations (SBCE) to assess
clinical competencies.



Figure 12 Intraoral photographs of the patient after treatment in the simulated oral examination, with accompanying exami-
nation questions.
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United States (ABO)

a. Certifying body: American Board of Orthodontics (ABO)
b. Certification process: Requires completion of an

accredited orthodontic program and a multi-phase
assessment:

c. Written examination: Evaluates theoretical knowledge.
d. Oral examination: Assesses clinical decision-making

through case discussions.
e. Scenario-based assessment: The ABO incorporates SBCE

through clinical case presentations and oral exams,
ensuring evaluation of diagnosis, treatment planning,
and execution within real-world contexts.
Taiwan (TBO)

a. Certifying body: Taiwan Association of Orthodontists
(TAO)

b. Certification process: Requires three years of specialty
training, followed by:

c. Written examination: Covers fundamental and clinical
orthodontic knowledge.

d. Oral examination: Conducted by a panel of evaluators,
including scenario discussions.

e. Scenario-based assessment: While TBO’s oral examina-
tion includes case discussions, hands-on clinical simula-
tion is not explicitly required.

Scenario-based assessment is more structured in the ABO
system, while the TBO approach primarily combines written
and oral evaluations. This reflects evolving testing strate-
gies in orthodontic competency assessment.
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TBO and TAO membership status

As of November 2024, Taiwan has 790 certified orthodontic
specialists, with 41 new specialists passing the latest TBO
board examination. There are 20 accredited training in-
stitutions and 119 supervisors (58 full-time, 61 part-time).
Regional distribution includes (Fig. 13):

1. Full-time supervisors: 34 (north), 12 (central), 12
(south).

2. Part-time supervisors: 36 (north), 14 (central), 11
(south).

TBO’s scenario-based oral examination aligns with the
principles established by Park et al. in developing SBCEs for
the ABO, ensuring structured assessment of clinical
reasoning and decision-making.

Comparison of TBO and ABO pass rates (Fig. 14)

TBO pass rates (2019e2024): 75 %e86.79 %, with 83.67 % in
2024 after SBCE introduction, indicating stable certification
outcomes. ABO pass rates (2019e2024): 68 %e91 %,
reflecting some variation, possibly due to COVID-19 dis-
ruptions. Despite differences in structure, both examina-
tions effectively assess candidate competencies without
significantly impacting overall pass rates.

Discussion

The SBCE framework is structured around key principles,
including assessment objectives, which evaluate candidates’



Figure 13 The number and geographic distribution of full-time and part-time supervising physicians in orthodontic specialist
training institutions in Taiwan.
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ability to apply knowledge, solve problems, communicate
effectively, and make sound clinical decisions. Scenario
design emphasizes authenticity, ensuring cases are based
on real-world clinical situations to assess practical com-
petencies; clarity, providing clear and standardized de-
scriptions for consistent interpretation; and complexity,
tailoring difficulty levels to orthodontic training standards
while incorporating layered challenges to assess depth of
understanding. In terms of exam requirements, TBO still
requires candidates to submit and undergo a review of
their completed clinical cases, whereas ABO no longer
mandates such submissions. However, the preparation,
administration, and scoring methods for scenario-based
examinations are largely similar between the two
organizations.

In the TBO SBCE, steps 1 and 2 assess the candidate’s
ability to independently analyze clinical data, establish a
diagnosis, and formulate a treatment plan. Step 3 in-
troduces hypothetical or observable clinical challenges,
presented through examiner-generated scenario-based
questions. These scenarios are designed to evaluate the
candidate’s critical thinking skills and problem-solving
abilities when addressing complications that may arise
during or after treatment.

Unlike traditional oral examinations, the SBCE is
designed to evaluate candidates across multiple compe-
tency domains, including data gathering and diagnosis,
which assess their ability to systematically collect and
interpret diagnostic data; treatment objectives, planning,
and prognosis, which evaluate their capacity to establish
appropriate treatment goals and predict potential out-
comes; treatment implementation, evaluation, and man-
agement, which measure their ability to execute and
monitor treatment progress effectively; and outcomes
assessment and critical analysis, which examine their
ability to assess treatment results and make necessary ad-
justments based on clinical findings. By aligning the ex-
amination content with these core competencies, the TBO
1657
ensures that the assessment accurately reflects candidates’
clinical reasoning and decision-making abilities.

Candidates must be given sufficient time to respond
during the scenario-based oral examination. The TBO
scenario-based oral examination lasts 30 min and is divided
into two sections: Case presentation (5 min): Candidates
summarize, analyze, and propose a treatment plan for a
case provided by TBO. Followed by 15 min of examiner
questioning based on the presentation. Scenario-based
response (10 min): Candidates review case details pro-
vided by TBO, analyze case images, and respond to dis-
played questions. Each question is allocated 5 min for
response. TBO ensures that candidates have ample time to
comprehend the questions and articulate their responses.
To maintain fairness in the examination process, examiners
are generally restricted from posing follow-up questions
beyond the predefined scope of the test items. Conse-
quently, this structured approach contributes to consistent
and stable exam performance over time.

In the scenario-based oral examination, the objectivity
of scoring is crucial, as it directly determines whether a
candidate meets the passing criteria. To ensure a fair and
standardized assessment, the examination employs a
criterion-referenced scoring system, a widely accepted
methodology in professional certification, competency-
based evaluations, and licensing examinations within
healthcare and education. Unlike norm-referenced assess-
ments, which rank candidates against a peer group,
criterion-referenced evaluations measure performance
against predetermined competency benchmarks to ensure
an objective and consistent evaluation.

Key attributes of the criterion-referenced scoring sys-
tem include:

a. Absolute performance standards: The passing threshold
is established before the examination (e.g., a candidate
must achieve �70 % to pass), independent of score dis-
tribution among examinees.



Table 1 Comparison of criterion-referenced and norm-referenced scoring.

Scoring method Criterion-referenced (Standard-
referenced)

Norm-referenced (Comparative-referenced)

Evaluation standard Based on pre-established criteria Based on the performance of the examinee group
Scoring method Absolute score (e.g., passing at 70 %) Relative ranking (e.g., top 30 % pass)
Result interpretation Reflects whether the examinee has

mastered specific skills
Reflects the examinee’s relative position within the group

Application areas Licensing exams, professional
certifications, skill assessments

School tests, standardized exams (e.g., SAT, GRE)

SAT:Scholastic assessment test. GRE:Graduate record examination.

Figure 14 The pass rate of the orthodontic specialist certification examination over the past five years.
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b. Objective competency assessment: Candidates are
evaluated based on their attainment of specific knowl-
edge and skills, rather than being ranked relative to
other participants.

c. Defined clinical competency benchmarks: The assess-
ment ensures that candidates demonstrate proficiency
in orthodontic diagnosis, treatment planning, and clin-
ical execution (Table 1).

This structured evaluation methodology enhances fair-
ness, transparency, and standardization, ensuring that or-
thodontic specialists meet the highest clinical competency
standards required for professional practice.

After incorporating scenario-based questions into the
exam scoring, the TBO pass rate remained within the
2019e2024 range of 75e87.8 %, showing no significant
variation. However, the ABO pass rate during the same
period (2019e2024) displayed a wider range (64e91 %)
(Fig. 14).3 It is hypothesized that this greater fluctuation in
ABO scores may be attributed to the impact of COVID-19, as
the exam results varied significantly between the two test
administrations within the same year due to pandemic-
1658
related factors. In addition, we also believe that the
following factors may contribute to the fluctuations in
scores: Updates and adjustments to examination standards
(practice analysis study influencing the exam framework).
Changes in scoring criteria and evaluation methods (crite-
rion-referenced scoring, examiner scoring consistency).
Diversity in candidates’ backgrounds (domestic vs. inter-
national candidates, training from different schools).
Changes in exam content (clinical practice-oriented vs.
traditional written knowledge tests).

It is crucial to recognize that the final outcomes of
scenario-based assessments may be affected by multiple
factors, including the selection of examination topics, the
formulation and structure of questions, the implementation
of standardized scoring criteria, and the consistency of
examiner evaluations. Maintaining strict and uniform stan-
dards across these aspects is essential to ensuring fairness,
validity, and reliability in the assessment process.
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