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Abstract

Background Summative assessments in dental education are important for evaluating competencies and ensuring
that graduates meet the required standards for independent practice and regulatory expectations through standard-
setting. This scoping review aimed to appraise the current evidence on the use of the Angoff standard-setting
method in dental education.

Methods This scoping review followed the framework developed by Arksey and O'Malley, incorporating five key
stages: formulating research questions, identifying and selecting relevant studies, charting the data, and collating

and summarising results. The review involved a systematic search of six databases (Google Scholar, Scopus, Web

of Science, PubMed, Cochrane Library, and EMBASE) and two major dental education journals up to May 2024

using specific search terms, with duplicates removed via EndNote X9 software. Two investigators (GSSL & ARBH)
independently applied the inclusion and exclusion criteria to select relevant studies published in English language,
with a third investigator (MNAM) resolving any disagreements. Data extraction was performed independently by four
investigators (GSSL, ARBH, MNAM, CCF) using a Google Spreadsheet, and findings were analysed through quantitative
frequency and qualitative thematic analysis.

Results Out of the 1412 records, ten articles were selected after screening. The Angoff and Modified Angoff methods
showed good reliability and pass rates, although the results varied between studies. Factors such as exam difficulty,
panel-item interaction, age, and repeated test attempts might have influenced score variation, while inter-rater
reliability remained strong across studies using Angoff methods.

Conclusion Although the Angoff and Modified Angoff methods provide flexible, expert-driven approaches to
standard-setting, their effectiveness depends on contextual factors such as assessment design, panel training, and
educational objectives. Dental educators should therefore tailor implementation to programme and assessment
needs rather than adopting a one-size-fits-all approach.
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Background

Summative assessment and evaluation of competence
within dental education are essential to not only gauge
the progress of aspiring oral health professionals but also
play a fundamental role in shaping their future trajec-
tories [1]. These high-stakes assessments serve as gate-
keepers, ensuring that individuals who graduate from
dental programmes meet the necessary standards to
provide safe and effective oral healthcare. Unlike forma-
tive assessments, summative assessments are designed
to evaluate whether candidates have acquired the com-
petencies needed for independent dental practice and
may also inform their suitability for advanced training
[2, 3]. In this context, it is essential that the evaluation
process is robust and transparent, with the methodolo-
gies employed for standard-setting being key to ensuring
precision [4].

Standard-setting is an important step in summative
assessments, involving the systematic establishment of
a minimum acceptable performance level, known as the
cut-off score [5, 6]. Most commonly, this is carried out
by a panel of subject-matter-experts [7], and defines the
boundary between success and failure. Importantly, at
graduation, this process serves as a benchmark to ascer-
tain whether candidates possess the necessary competen-
cies for independent dental practice [4, 8]. Institutions
and accrediting bodies set standards to maintain the
quality and integrity of dental education, ensuring that
professionals entering the field are adequately prepared
for the challenges of modern dentistry and the delivery
of safe care [9].

The calculation of the cut-off score depends on
whether candidates are being evaluated relative to their
peers or against the test content [6]. Two main categories
of standard-setting methods exist: the norm-referenced
or relative method, where cut-off scores are determined
based on assessment results; and the criterion or absolute
method, where the cut-off score is set independently of
assessment results [10]. Norm-referenced methods com-
pare test-takers or candidates to their peers, assessing a
specific portion required to pass. However, this method
focuses on a relative comparison of performance, and it
is not widely used for high-stakes examinations [11]. On
the other hand, criterion-referenced methods, such as
the Angoft or Ebel methods, evaluate candidates based
on their performance relative to the test content, consid-
ering item difficulty [12]. This type of assessment neces-
sitates a standard-setting process to establish a valid
cut-off score for the assessment [10]. Another category
of standard-setting is the compromise method, including
Hofstee and Hostee-Angoff methods. This method com-
bines both norm- and criterion-referenced in standard-
setting [13, 14].
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Among the various methods available, the Angoff
standard-setting method stands out as a widely utilised
and respected technique in criterion-referenced assess-
ments [15-17]. The Angoff method, developed by Wil-
liam H. Angoff in the mid-20th century [18], offers a
systematic approach to determining the passing thresh-
old in educational assessments. This method engages a
panel of subject-matter experts who, through a thought-
ful and rigorous process, estimate the probability that
a minimally competent candidate would answer each
test item correctly [16]. This collective judgment is then
aggregated to establish the cut-off score, delineating the
boundary between success and failure in the assessment.
The strength of the Angoff method lies in its reliance on
expert judgment [19], which considers the intricate and
specific requirements of dental education.

Given the complexity and uniqueness of dental
education [20], exploring how the Angoff method is
applied within this specific domain becomes essen-
tial for assessing its suitability, challenges, and poten-
tial enhancements. Dental education is characterised by
its multidimensional nature, encompassing theoretical
knowledge, clinical skills, communication, ethics and
professionalism [21]. The diverse nature of these compe-
tencies necessitates a thorough examination of the stan-
dard-setting methodologies to ensure that they align with
the expectations of regulatory bodies and the profession
[22]. While there is an existing body of research on stan-
dard-setting in general, the specific nuances and intrica-
cies of the Angoff method in dental education warrant
focused attention. This scoping review aims to appraise
the current evidence on the use of the Angoff standard-
setting method in dental education and contribute to the
ongoing dialogue on refining assessment practices to bet-
ter meet the needs of dental education programmes.

Methods

The review protocol was prospectively registered on the
Open Science Framework (OSF) Preregistration platform
(https://osf.io/pwbnz). The study design was guided by
the scoping review framework developed by Arksey and
O’Malley [23], which includes the following stages (Fig.
1): (1). formulating research questions; (2). identifying
potentially relevant studies; (3). selecting relevant stud-
ies to be included; (4). charting the data; and (5) collating,
summarising, and reporting results. The present scoping
review also adhered to the reporting guidelines outlined
in the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Scoping Review extension (PRISMA-
ScR) [24].

Stage 1: formulating research questions
The present scoping review aimed to answer the fol-
lowing research questions: (1). What is the currently
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Stage 2: Identifying
potentially relevant studies

. Two investigators search six
online databases and major
dental education journals using
specific keywords.

« Duplicates were removed and »
relevant articles were retrieved - =
up to May 2024.

Stage 4: Charting the data

. Google Spreadsheet was used
for data extraction from primary
articles, with four investigators
independently conducting the
process, resolving
discrepancies through
discussion, and contacting
authors when necessary

Fig. 1 The present scoping review framework

available evidence on the application of the Angoff stan-
dard-setting method in dental education? (2). How has
the Angoff method been used to refine assessment prac-
tices in dental education? (3). Are there any challenges
and potential improvements required in its implementa-
tion across dental educational programmes?

Stage 2: identifying potentially relevant studies

Two independent investigators (GSSL & ARBH) ini-
tially searched six online databases (Google Scholar,
Scopus, Web of Science, PubMed, Cochrane Library,
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Stage 1: Formulating research
questions

. Three research questions have
been formulated to explore the
evidence of the Angoff standard-
setting method in dental
education

Stage 3: Selecting relevant
studies

The inclusion and exclusion
criteria were developed and
refined throughout the
screening phase

Full-text assessment of the
articles was done, and inter-
rater reliability was measured
using Cohen’s Kappa

Stage 5: Collating,
summarising, and reporting
results

. The general findings from each
included primary article were
analysed and categorised based
on quantitative frequency
analysis and qualitative thematic
analysis

and EMBASE) to identify relevant primary articles pub-
lished up to May 2024 based on the titles and abstracts
(Appendix 1). The search strategy also included the two
major dental education journals, the European Journal of
Dental Education and the Journal of Dental Education.
The search strategy employed in each database included
the following terms: ((“Angoff” OR “Modified Angoft”)
AND (“dental” OR “dentistry” OR “oral health” OR “oral
care”)). EndNote X9 software (Clarivate Analytics, Phila-
delphia, PA, USA) was used for reference management.
Duplicated articles were also removed at this stage using
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the EndNote X9 software. This approach ensured that
articles relevant to Angoff or Modified Angoff methods
in the context of dental education were systematically
retrieved and reviewed.

Stage 3: selecting relevant studies

The inclusion and exclusion criteria were initially devel-
oped according to the research questions. These criteria
were further refined and adjusted as necessary through-
out the screening phase, ensuring that they effectively
captured the relevant aspects of the primary articles
under review. The inclusion criteria were: (1). Articles
related to the use of Angoff or Modified Angoftf method
of standard-setting in dental education; (2). Involving
either undergraduate or postgraduate dental students;
(3). Published in the English language; (4). Randomised
or non-randomised study designs, which include cross-
sectional, cohort or case-control designs. Meanwhile, the
exclusion criteria were: (1). Articles pertaining to stan-
dard-setting other than the Angoff or Modified Angoff
method; (2). Involving students from health professional
programmes outside dentistry; (3). Articles published in
languages other than English; (4). Reviews, case reports,
letters to the editor, commentaries, editorials, perspec-
tives, and short communications; (5). Full-text unavail-
able. Two investigators (GSSL and ARBH) conducted
independent evaluations of the full text of all primary
articles based on the inclusion and exclusion criteria.
Moreover, reference lists of the included primary arti-
cles were scrutinised to enhance the comprehensiveness
of the search strategy. In cases of disagreement, a third
investigator (MNAM) facilitated consensus. Inter-rater
reliability was quantified using Cohen’s Kappa coefficient
to ensure the robustness of the selection process.

Stage 4: charting the data

A Google Spreadsheet data collection form was used to
extract various details from the primary articles. These
included publication information (authors, publication
year, and country), study characteristics (study design,
standard-setting methodology used), participant details
(panels and student involvement), specific interventions
and evaluation metrics (test items and overall findings).
Four investigators (GSSL, ARBH, MNAM, CCF) inde-
pendently performed data extraction from all included
primary articles and any discrepancies were resolved
through discussion among all investigators. The data
extraction process was iterative, where investigators con-
tinuously added and edited columns on the spreadsheet
as needed throughout the process. In the event that any
primary study lacked essential information or if the infor-
mation was not supplied, ‘not available’ or ‘N/A’ will be
noted in the extraction form.
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Stage 5: collating, summarising, and reporting results

The general findings from each included primary article
were analysed and categorised based on quantitative fre-
quency analysis and qualitative thematic analysis using
NVivo 12 software. First, (GSSL and ARBH) carefully
read through the data multiple times to familiarise them-
selves with it. Initial codes were identified and grouped
into coherent axial codes, consolidating similar aspects
of Angoff or Modified Angoft utilisation in dental educa-
tion. Next, they categorised these axial codes into broader
themes that encapsulated the main ideas and findings
from the data analysis. Cross-checking agreements was
conducted with the third investigator (CCF), and any dis-
agreements were discussed with all investigators.

Results

Selected studies

An initial search of the online databases revealed a total
of 1412 records. After duplicates were removed, 781 arti-
cles remained. 760 records were then excluded following
titles and abstract screenings. The remaining 21 articles
were assessed in full text, and only ten articles were
selected for the present scoping review. During screen-
ing, the agreement between raters was substantial, with
a Kappa score of 0.78 [25]. Fig. 2 illustrates the PRISMA-
ScR flow diagram for identifying articles and reasons for
article exclusion.

Study characteristics
The characteristics of each included primary study are
summarised in Table 1. The present scoping review
included ten primary studies conducted between 2009
and 2023. Most studies used retrospective designs, with
only one being prospective [8]. Three studies originated
from Saudi Arabia [26-28] and two from the United
Kingdom [29, 30]. Meanwhile, there was one published
study from Pakistan [31], Sweden [32], Malaysia [33],
South Korea [34], and the Netherlands [8], respectively.
The findings from these studies represent a wide spec-
trum of dental students, various dental programmes
across the world, different dental disciplines, and types
of assessments. The candidates included in the primary
studies ranged from undergraduate dental students at
different academic levels, from first year to final year [8,
26-31, 33, 34]. One study examined foreign-trained den-
tists taking the Swedish proficiency test for licensure [32].
Several studies gathered data over multiple years. Nota-
bly, Kim J et al. [34]. analysed data from two years of final
competency examinations, while Yousef MK et al. [27].
examined preclinical operative dentistry across three
years of different cohorts. The findings also provided
insight into assessment in different dental disciplines,
including operative dentistry, endodontics, prosth-
odontics, and paediatric dentistry [26—28]. The types of
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Identification of studies via databases and registers
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Fig. 2 PRISMA-ScR flow diagram of the present scoping review

assessments that were evaluated included clinical exami-
nations (e.g., Objective Structured Clinical Examination
or OSCE) [8, 29], and theoretical examinations (e.g.,
Multiple Choice Question or MCQ, Short Answer Ques-
tion or SAQ) [26-28, 30-32]. There were also studies
which presented findings from combinations of clinical
and theoretical examinations [33], with MCQ assessment
practices most common [26-28, 30, 33].

Angoff standard-setting comparisons

Two studies compared the Angoff method with other
standard-setting methods. Khalid MN et al. [31]. con-
trasted Angoff with relative/norm-referenced Hofstee
and Cohen methods to determine cut-off scores for den-
tal students completing written assessments. Another
study applied both Angoff and Hofstee methods to estab-
lish cut-off scores for dental summative examinations,
comparing these to the traditional fixed passing score of
60% [27]. Meanwhile, Ali K et al. [30]. discussed using
Angoff and Hofstee methods to evaluate students’ level

of learning and progress within an undergraduate dental
programme.

Four studies focused on the implementation and refine-
ment of the Angoff method in dental education. For
instance, Dalum J et al. [32]. evaluated its effectiveness in
the Swedish proficiency test for foreign dentists. Baham-
man LA et al. [28]. determined the cut-off scores of three
final-year endodontic course examinations using the
Angoft rating method. Kim J et al. [34]. sought to improve
the reliability of cut-off scores in dental education by
comparing the Yes/No and percentage rating approaches
used in Angoft’s method. Similarly, Yousef MK et al
[26]. evaluated Angoff’s standard-setting method across
five dentistry programme courses in the fifth academic
year, using data from two consecutive student cohorts to
determine appropriate cut-off scores.

The remaining three articles explored the use of a Mod-
ified Angoff method. Moreno-Lopez R et al. [29]. com-
pared the reliability of the Borderline Regression method
and the Modified Angoff method for standard-setting in
OSCEs, particularly in small sample sizes. Furthermore,
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Table 1 The characteristics of each included primary study
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Author (Year) Type of Country Standard— Panels Students  Test general findings
study setting Items
Method
Khalid MN et~ Non-ran- Pakistan Absolute Experi- UG: SAQs  The Angoff method resulted in lower failure
al. (2021) domised (Angoff) vs. enced pan- Year1(81); rates and higher pass rates in early and middle
experimental com- els received Year 3 (81); years. Cohen and Modified Cohen methods led
promise 2 days of Year 5 (75) to higher cut—off scores and lower pass rates.
(Hofstee training In exit exams, Angoff and relative methods had
and Cohen) similar pass rates (81%—86.8%), while Cohen
vs. relative and Modified Cohen methods approached
(Mean, SD) 100%. The Hofstee method had higher pass
methods rates than Angoff but lower than Cohen, with
Angoff and relative methods showing higher
failure rates overall.
Dalum Jetal. Retrospective Sweden Absolute Dentists foreign— Theo-  The study confirmed the reliability of the Modi-
(2022) Cohort method working trained den- retical  fied Angoff method for setting pass marks, with
(Modified asclinical  tiststaking  exami- strong agreement among panel members on
Angoff) vs.  supervi- the Swedish nations item difficulty. Those who failed performed
com- sors and licensure (Swed-  significantly worse in professional qualifica-
promise teachers. exam ish pro- tions and dental subjects, demonstrating the
method 10-15 ficiency test’s effectiveness in distinguishing qualified
(Hofstee experts for test) candidates. Higher scores were associated with
and Cohen) each test. younger age and repeated attempts, while
vs. relative male participants scored slightly lower than
method females.
(Mean, SD)
Moreno-Lopez Retrospective United Borderline  N/A dental OSCEs  Borderline Regression method proved valid for
etal. (2022) Kingdom Regression students in standard—setting OSCEs when station quality
method vs. years 2, 3, was high, though a significant gap between it
Modified and 4 and Modified Angoff was noted. The Borderline
Angoff Regression method is considered an accept-
method able alternative for small cohorts.
Abd—Rahman  Retrospective Malaysia convention- 2 profes- 40 dental MCQs,  Passing rates and passing scores varied by
ANA etal. alvs.norm—sors, 4 students OSCEs, method: the Modified Angoff method had a
(2021) referenced  special- from the SAQs  passing rate of 80% with a passing score of
vs. Modified ists from final year 54.6%, the norm—referenced method had a
Angoff different (5th year) 62.5% passing rate with a score of 59.3%, and
disciplines, the absolute standard had a 100% passing rate
2 clinical at a 50% score. The Modified Angoff method
senior demonstrated strong reliability.
lecturers, 2
preclinical
lecturers
(mix of
race, gen-
der, and
seniority)
KimJ&Yang  Retrospective Korea Yes/Novs.  11-13 68and 65  Final Increasing the number of items enhances the
JS (2020) Percentage  experts students Com-  quality of cut—off scores. Meanwhile, the per-
methods in 2017 pe- centage method offers lower error and higher
within the and 2018,  tency reliability than the Yes/No method, making it
Modified respectively Exam  preferable. Consistent panel training across
Angoff (PCE) rounds and years enhances cut—off score reli-
ability in any context.
Yousef MKet  Retrospective Saudi Arabia Yes/No 4 panels for 5th—year MCQ  The Angoff method yielded significantly differ-
al.. (2020) Angoff each dental students ent cut—off scores compared to the fixed 60%
method discipline  (two passing mark used by the dental school, with a
consecutive pass—fail rate differential of up to 41%.

years)
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Table 1 (continued)
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Author (Year) Type of Country Standard— Panels Students  Test general findings
study setting Items
Method
Yousef MK et Retrospective Saudi Arabia Angoffvs.  Four panels 3rd year MCQ  The cut—off scores from both methods were
al. (2017) Hofstee students consistently higher than the fixed 60% passing
methods from 2012 score. The Angoff method is preferred over
compared to 2014 the Hofstee method, and the Angoff method
with fixed yielded a higher score (66.75 vs. 62.25 for
passing Hofstee) in the third year.
score of
60%
Bahammam Retrospective Saudi Arabia Angoff 6 qualified  5th—year MCQ  Judgmentis key in setting standards. Though
LAetal.(2017) method panels UG students the Angoff method is easy to implement, it can
who have be time—consuming due to frequent meetings.
attended All cut—off scores must be validated as small
training for deviations can greatly affect student outcomes.
1 year
AliKetal. Retrospective  United Angoffand  N/A Allyear 1-4  MCQ  Angoff method was used to assess question
(2016) Kingdom Hofstee students difficulty for borderline students and the
methods Hofstee method to set pass/fail marks. Despite
being resource—intensive, using these methods
progress testing is a valid and reliable way to
assess knowledge growth in dental education.
Schoonheim— Prospective  Netherlands Angofflvs.  N/A 119 third OSCE  The Borderline Regression method produced
Klein M etal.. Modified year more favourable results than the two Angoff
(2009) Angoff Il vs. students methods, with higher pass rates. Angoff | and
Borderline I had pass rates of 86.6%, while the Borderline
Regression Regression method achieved 97.5%.
method

SAQ Single answer question, MCQ Multiple choice question, OSCE Objective structured clinical examination, PCE Final Competency Exam, UG undergraduate, N/A

Not available

Schoonheim-Klein M et al. [8]. compared the Angoff,
Modified Angoff with reality check, and Borderline
Regression methods in an OSCE assessment to deter-
mine the optimal standard-setting method and differenti-
ate between competent and incompetent dental students.
On the other hand, Abd-Rahman ANA et al. [33]. com-
pared conventional norm-referenced methods and the
Modified Angoft standard-setting method by analysing
the grades and pass/fail rates of final-year dental students
across different assessment formats.

Panels

Most studies involved panels of 2 to 15 subject-matter
experts from various specialities, including oral radiol-
ogy, prosthodontics, periodontology, endodontology,
oral medicine, and paediatric dentistry [26, 27, 30—34].
Some panels received training to familiarise themselves
with the standard-setting process [28, 31]. For instance,
Bahamman LA et al. [28]. involved four panels, two pro-
fessors and two associate professors, who were trained
in the Angoff method for a year. They found the method
to be feasible and easy to implement, supporting its use
for a fair assessment. However, the process was reported
as time-consuming due to frequent meetings [28].
Most included studies mentioned that the panels were

experienced educators familiar with dental curricula,
with one study highlighting the panels’ diversity in race,
gender, and seniority [33].

Comparison of Angoff standard-setting methods

The Angoff method resulted in lower cut-off scores, lead-
ing to higher pass rates and lower failure rates, especially
in early and middle clinical years [31]. In contrast, the
Cohen and Modified Cohen methods produced higher
cut-off scores, while the Hofstee method showed variable
results, with pass rates higher than Angoft but lower than
the Cohen methods. In addition, the relative method pro-
duced similar results to Angoff, with comparable pass/fail
rates across all years. One study reported that the Modi-
fied Angoff method led to a passing rate of 80%, with a
cut-off score of 54.6%, allowing more students to pass
[33]. Although it resulted in lower overall grades com-
pared to the absolute standard method, the Modified
Angoft method still showed higher overall grades than
the norm-referenced method. Furthermore, the Angoff
and Modified Angoff methods demonstrated similar
pass/fail standards with no statistically significant differ-
ences, while the Borderline Regression method generally
produced lower pass/fail standards [8].



Lin et al. BMC Oral Health (2026) 26:793

Nonetheless, when evaluating the effectiveness of the
Angoff method, there were contrasting findings, with
one study revealing that when the Angoff method was
used across different academic years, the cut-off scores
were consistently higher than the commonly used arbi-
trary 60% benchmark [27]. Indeed, the Angoff method
significantly affected student outcomes; for instance, a
cut-off score of 74.31% would have led to a 41% failure
rate in an endodontic examination [26]. Conversely, the
Hofstee method encountered challenges in setting cut-off
scores. This was due to the malalignment between the
cumulative distribution curve and rater score bound-
aries, resulting in the use of the average minimal pass-
ing score as the cut-off [27]. Overall, when combined
with the Hofstee method, the Angoff method proved
effective in setting cut-off scores for progress testing
in dental education [30].

Bahamman LA et al. [28]. noted the effective use of the
Angoff method in setting cut-off scores for MCQ-based
exams. Kim J et al. [34]. found that different response for-
mats in the Angoff method (Yes/No vs. Percentage) sig-
nificantly impacted pass rates, which ranged from 40.3%
to 89.6%. On the other hand, Moreno-Lopez R et al. [29]
observed discrepancies between the Angoff and Bor-
derline Regression methods, suggesting potential con-
cerns with the application of Angoff, particularly in small
OSCE cohorts, possibly due to poor use of grading scales.

Reliability and validity of the Angoff method

The evaluation of the Angoff method showed good reli-
ability between the panel of experts. Indeed, the inter-
rater reliability for the Angoff standard-setting process
varied from 0.65 to 0.88, indicating good agreement
among the panels [32, 33]. Abd-Rahman ANA et al. [33].
reported excellent consistency, with an Intraclass Cor-
relation Coefficient (ICC) and Cronbach’s alpha of 0.94.
Meanwhile, Dalum J et al. [32]. found a correlation coef-
ficient ranging from 0.69 to 0.77. The high agreement
between raters and the strong correlation with candi-
dates’ performance support the practicality and validity
of the Modified Angoff method. However, two of the ten
primary studies lacked specific details about the panels’
contributions [8, 29]. Overall, discussions and consensus-
building were essential to ensuring validity throughout
the process [26].

The Angoff method also demonstrated strong cor-
relations between predicted item difficulties and the
expected and actual student performance [32]. Its reli-
ability was enhanced with an increased number of pan-
els [8]. Moreover, there was a significant correlation
between the panels’ estimates and the difficulty index of
the items [28]. A previous study showed that the Angoff
method consistently provided reliable cut-off scores
reflective of expected performance levels [27]. However,
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using percentage ratings in the Modified Angoff method
produced higher reliability, with the ICC ranging from
0.48 to 0.65, whereas the ‘Yes/No’ option in the Angoff
method had a maximum ICC of 0.41 [34].

Factors associated with score variation

Age and repeated test attempts have been identified as
key factors affecting performance, while gender and the
length of education had minimal influence [32]. Score
variation across examinations was influenced by the dif-
ficulty level of each assessment [28]. Notable differences
in cut-off scores were observed between subjects and
academic years, with the complexity of courses shaping
raters’ perceptions of minimal competence, contributing
to this variability [26]. Furthermore, panel-item interac-
tion and item effect contributed significantly to the score
variance [34].

Discussion
The present scoping review provides insights into the use
of the Angoff standard-setting method in dental educa-
tion. In health professional programmes, incorrect deci-
sions regarding the pass or fail of borderline students can
have detrimental effects on both the community and the
candidate [35]. Hence, all assessment items need to be
carefully reviewed and validated before administration to
ensure that the cut-off score is reliable and justifiable for
deciding the passing marks. The Angoff method’s flexibil-
ity is one of the key factors contributing to its popular-
ity. This method uses rigorous standards based on expert
consensus on what qualifies as a minimum competent
candidate, in contrast to norm-referenced methods,
which compare students’ results with one another [31,
33]. The Angoftf method works especially well in educa-
tional settings where competency-based assessments are
essential [36], which is often the case in dental schools.
The currently available literature shows mixed results
regarding the effectiveness of the Angoff and Modified
Angoff methods when compared to other standard-
setting methods. While both the Angoff and Modified
Angoff methods have been shown to produce lower cut-
off scores, which in turn lead to higher pass rates [31,
33], this does not universally translate to their superior-
ity over other methods. The traditional Angoff method,
which involves panels estimating the probability that a
minimally competent candidate would answer each test
item correctly, has been widely accepted for its struc-
tured approach [37, 38]. However, its effectiveness var-
ies depending on how it is applied and the specific exam
conditions. For example, in early and middle clinical
years [31], the Angoff method’s lower cut-off scores can
be beneficial in formative assessments, as the emphasis
is on promoting student progression rather than impos-
ing strict gatekeeping. On the other hand, the Modified
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Angoftf method, which incorporates adjustments like per-
centage scoring or reality checks among panels to mod-
ify their estimates [19, 39], offers more flexibility. It has
also been reported that this modified version resulted in
a high inter-panel agreement [33]. Nevertheless, when
comparing the Angoff method with other methods such
as Hofstee, Cohen, Modified Cohen, and Borderline
Regression, the differences become even more apparent.

Beyond the methods identified in the included stud-
ies, other established criterion-referenced approaches
include the Ebel, Nedelsky, and Bookmark methods. The
Ebel method classifies items according to difficulty and
relevance [40], while the Nedelsky method estimates the
probability of success based on distractor elimination in
MCQs [41]. The Bookmark method uses ordered test
items to identify the transition point representing mini-
mally competent performance [42]. These approaches
illustrate that the choice of standard-setting method
should be guided by assessment design, available psycho-
metric data, and educational objectives rather than reli-
ance on a single preferred approach.

Judgment is the most critical factor in establishing
standards, as it relies on the standard-setting process
as well as the panels’ backgrounds and subject-matter
expertise [43]. This allows them to determine more pre-
cise and convincing cut-off scores, as they possess a thor-
ough comprehension of the knowledge and skills needed
to demonstrate minimal proficiency [44]. Most included
studies indicated that panels were experienced educa-
tors familiar with dental curricula, but the extent of their
training in various standard-setting methods remains
unclear. Nevertheless, panels’ perceptions of question
difficulty during standard setting are subjective, influ-
enced by factors such as familiarity with the subject, the
importance of the knowledge to candidate competency,
and question complexity [14, 43, 44]. These perceptions
can vary significantly among panels, depending on their
training and expertise, the structure of the questions, and
the assessment’s context or purpose, leading to different
interpretations of minimally acceptable performance or
minimally competent (borderline) candidate.

The accuracy of the passing score depends on how
effectively panels are trained to conceptualise a border-
line candidate and define the characteristics of mini-
mal competency [31]. Undeniably, panels frequently
struggled to apply the concept of borderline competence
due to its lack of a clear, practical definition [14, 28].
In addition, the standard-setting process can be time-
consuming and is often complicated by concerns about
confidentiality. Thus, through discussions and consensus-
building, panels can mitigate biases, ensuring that the
final cut-off score reflects a collective understanding of
competency, with training further enhancing the meth-
od’s effectiveness. It is also highly recommended that a
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multi-disciplinary panel be used to reduce subjectivity
in the standard-setting process [14], as it was discovered
that panellists with varying specialisations established
minimal variations in cut-off scores [33]. Meanwhile,
the literature still offers an elusive answer regarding how
many panellists are needed for standard-setting, with a
suggested range of five to thirty [45, 46].

One of the key strengths of the Angoff method lies in
its reliability, as highlighted by numerous studies report-
ing high inter-rater consistency [32, 33]. This could be
explained through its structured rating process, as panels
independently assess each item by estimating the prob-
ability that a minimally competent student would answer
correctly. This method, coupled with consensus-building,
ensures that the cut-off scores are based on informed
[15], justifiable and transparent decisions rather than
arbitrary choices. Angoff or Modified Angoff methods
were found to result in strong inter-rater reliability, par-
ticularly when a sufficient number of panels are involved
to account for rating differences [14, 32, 33]. Further-
more, the Angoff method’s validity is supported by the
strong correlation between the panels’ estimated item
difficulties and the actual student performance [28], indi-
cating that the cut-off scores accurately represent stu-
dents’ real-world competencies. The reliability of Angoff
panels plays a key role in ensuring valid interpretations of
test scores, especially when making pass-or-fail decisions
for students [19, 47]. While reliability measures the qual-
ity of the standard-setting process, it does not guarantee
that the cut-off score is appropriate for its intended use,
nor does it clarify the meaning of the score. To mitigate
potential bias from individual panels, consensus on
item judgments was achieved through regular meet-
ings, during which extreme scores were reviewed and
adjusted [28].

Several factors can introduce variability in cut-off
scores using the Angoff or Modified Angoff method.
One of them is the complexity of the assessment [28],
which is particularly relevant in dental education, where
the range of knowledge and practical skills assessed can
differ. Another contributor to score variability is the
response format used in the Angoff method. Research
comparing formats, such as Yes/No versus Percent-
age rating, indicates that the latter improves reliability
[34]. The percentage format allows panels to give more
detailed assessments, resulting in more accurate cut-off
scores, whereas the Yes/No format may oversimplify the
evaluation, increasing variability [48]. This highlights the
need to choose the appropriate format to provide consis-
tent results. In addition, factors such as age and repeated
assessment attempts can affect performance [32].
Younger students and those with multiple attempts often
perform better, likely due to greater familiarity with the
material or improved knowledge retention. This suggests
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that cut-off scores may need to be adjusted to reflect the
characteristics of the student group being assessed, as
different populations may require varied competency
thresholds. Furthermore, the inclusion of selected anchor
questions on repeated assessments can help provide a
baseline for equating analysis between cohorts [49], and
for further informing the challenges associated with
identifying the level of borderline candidates.

The contradictory findings reported in the present
scoping review imply that neither the Angoff method nor
the Modified Angoff method can be generally regarded
as being more effective than other methods. Rather, the
specific assessment context, such as the form of testing
(written, clinical, or practical) [34], the size of the student
cohort [29], and the goals of the assessment (e.g., for-
mative vs. summative), ought to influence the choice of
standard-setting method. Even while the Angoff method
is well-established and flexible, it might not always be the
best option. In addition, the present scoping review has
notable implications for dental education, particularly in
terms of assessment practices. Dental educators should
use and carefully reflect on the use of standard-setting
methods to establish valid and reliable benchmarks
for student performance across a range of assessment
formats.

The significance of consensus-building, training, and
judging competence cannot be overstated because these
elements are key to the method’s reliability [27, 32, 38].
It is also important to meticulously evaluate both the
type of assessment being evaluated and the response for-
mat selection to ensure that the cut-off scores are suit-
able for the intended use [14]. If the Angoff method is to
be chosen, it should be used with flexibility owing to the
variation in cut-off scores throughout different assess-
ment types and student characteristics [15, 19]. Dental
educators should customise their approach to the unique
requirements of their programmes, assessments, and
students’ learning preferences as opposed to using a one-
size-fits-all strategy. Depending on the assessment’s com-
plexity or the characteristics of the student cohort being
evaluated, this might include altering the cut-off scores.

The present scoping review has several limitations.
First, only articles published in English were included,
which limits the representation of relevant studies in
other languages. Second, the quality of the included
articles was not assessed. Although only ten studies
were reviewed, the authors chose to provide an overview
of how the Angoff method has been applied in dental
education, rather than focusing on the research design
quality. Third, none of the included articles involved
postgraduate students, meaning that the findings and
discussion are limited to undergraduate dental education.
Consequently, this review highlights that the application
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of the Angoff method in postgraduate dental education
remains underexplored.

Conclusion

Establishing standards and determining cut-off scores
in summative assessment is crucial to distinguish com-
petent candidates from incompetent ones. Both Angoff
and Modified Angoff methods provide valuable tools for
standard-setting in dental education, offering flexibility
and expert-driven judgments to determine competency
thresholds. However, the findings of this scoping review
indicate that the effectiveness of these methods depends
on several factors, including assessment format, panel
composition and training, and characteristics of the
student cohort. The diversity of dental disciplines and
the complexity of knowledge and skills required in den-
tal practice highlight the need for contextually aligned
approaches to standard-setting. Overall, the available
evidence demonstrates variability in the implementation
and application of Angoff-based methods across dental
education settings.
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