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Abstract
Introduction: Dentists educated outside the EU, EEA and Switzerland have the op-
tion to undergo proficiency testing to practice dentistry in Sweden. A standardised 
evidence- based procedure for proficiency tests is crucial. This paper explores if the 
standard setting of the theoretical examination in the Swedish proficiency test for 
foreign dentists is fit to differentiate candidates who meet the acceptable standard 
for licensure from those who do not, by analysis of inter- rater reliability and credibility 
of Angoff panels and the test's ability to differentiate candidates regarding learning 
outcomes and dental disciplines.
Materials and Methods: In a cohort study design, test results were collected from 
seven examinations during 2018– 2019 (n = 316), combined with Angoff judgements 
and demographic data from The National Board of Health and Welfare. Intraclass cor-
relation, Pearson correlation and linear regression were calculated.
Results: All exams demonstrated substantial judge inter- rater reliability using the 
Angoff procedure (0.65– 0.82). Item difficulty predicted by the expert panels showed 
significant positive correlations with the item difficulty by candidate results (0.69– 
0.77). Candidates who did not meet the requirements for pass mark in the theoretical 
test revealed a significantly reduced performance overall in professional qualifications 
(i.e., learning outcomes) and reduced performance within dental disciplines.
Conclusions: The results indicate that a modified Angoff method is a feasible, simple, 
and defensible method for setting the pass mark for the theoretical examinations. The 
standard setting appears to differentiate candidates who do not meet the require-
ments of the professional qualifications of the dental degree. Adjustments could be 
undertaken to further discriminate for competence within single dental disciplines.

K E Y W O R D S
assessment, dentists, educational measurement, foreign- trained dentists, licensure and 
certification, standard setting
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1  |  BACKGROUND

International migration of dentists is not a new phenomenon1 and 
many countries have an implemented process of recognition for 
foreign- trained dentists to be able to work as dentists within the 
respective country.2– 4 The primary purpose of proficiency testing 
is to secure patient safety, and the focus is to differentiate between 
dentists who meet the requirements for licensure from those who 
do not.5 To promote mobility and employability within the European 
Union, dentists educated within the European Higher Education 
Area6 are recognised7 through the Bologna process8,9 in all 49 in-
cluded countries. To further strengthen the homogeneity of the 
curricula in the European dental schools, the Association of Dental 
Education in Europe has developed a framework for the graduat-
ing European dentist.10,11 Thus, to acquire a licence as a registered 
dentist in Sweden, an equivalent of the Swedish Degree of Master 
of Science in Dental Surgery12 or the requirements of recertifica-
tion13 must be met, both harmonising with the domains of ADEE 
framework.10

However, dentists educated outside the European Higher 
Education Area (EHEA) must go through a recertification process 
in the respective country. In 2017 the Swedish National Board of 
Health and Welfare (NBHW) redesigned the process of recognition 
for dental practitioners educated outside EU, EEA and Switzerland, 
henceforth called foreign- trained dentists, to obtain a licence 
through proficiency tests.13,14 The Swedish proficiency test for 
foreign- trained dentists comprises several examination methods. 

As all aspects of the professional qualifications cannot be tested 
using a single assessment method,5 these are tested with multi-
ple methods with principles of assessment recommended by the 
ADEE.10,15 The route to licensure through proficiency test includes 
three parts (Figure 1), in which part I and part II are performed at the 
Department of (Blinded) Sweden. After having passed part I and part 
II at (Blinded), participants undergo a 6- month clinical training pe-
riod at a dental clinic,14 aimed to evaluate professional practice. The 
Table S1 provides the professional qualifications of the degree of 
dental surgery mapped against the stages within NBHW's route for 
licensure. The Swedish proficiency test procedure also encompasses 
a mandatory course in Swedish laws and regulations and certifica-
tion of language skills.

The theoretical part of the proficiency test is a computer- based 
examination. The test examines knowledge and application of 
knowledge, i.e., cognitive skills, as described by Miller.16 Question 
types primarily consist of single best answer questions. In addition, 
short- essay questions are used to further examine, e.g., reasoning 
skills and patient management.16 Since the introduction of the new 
proficiency test, post- hoc analysis paired with valuable feedback 
from the test takers has led to revisions regarding the number of 
questions. The number of questions in the theoretical examination 
ranged from 83 to 91. The test is constructed by application of a 
task- specific test blueprint by a committee in collaboration with sub-
ject representatives, to preserve authenticity and relevance of test 
items. The validity and reliability of the theoretical examination de-
pends fundamentally upon a systematical and wide sampling.

F I G U R E  1  Assessment blueprint mapping the professional qualifications of the Degree of Dental surgery to domains of competence, 
the levels of Miller's pyramid, as well as examination and assessment categories. Abbreviations: ILOs, Intended Learning Outcomes; OSCE, 
Objective Structured Clinical Examination; SBA, Single Best Answer questions; VSA, Very Short Essay questions
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Items in the test are generated by application of a blueprint based 
on the intended learning outcomes of the Qualifications Ordinance 
of the Swedish Degree of Master of Science in Dental Surgery12 and 
competency domains. As the aim of the degree is intended to set 
a standard for a profession, intended learning outcomes are spec-
ified in the degree as professional qualifications, addressed as pro-
fessional qualifications in this paper. To secure that all professional 
qualifications are covered within the proficiency test route a main 
assessment blueprint was created, presented in Figure 1. The blue-
print maps learning outcomes and is used to allocate outcomes of 
the theoretical examinations to the blueprint. In total 10 intended 
learning outcomes are assessed within the theoretical test. Blueprint 
for theoretical exams also contains subject domains of the curricu-
lum of a Swedish dental education. The sampling process and the 
respective representation of professional qualifications/subject do-
mains in the theoretical test is based on the dimensioning within the 
curriculum of a Swedish dental education.

1.1  |  Standard setting

The purpose of the standard setting is to set a standard criterion 
(pass mark) that determines whether a participant fulfils the set cri-
teria or not (i.e., the test renders a pass or fail mark). The reference 
to criteria ensures that only those demonstrating essential knowl-
edge and skills are to succeed in the test and is used to standardise 
the examination procedure. The standard setting for the theoretical 
examination is determined by (a) a criterion- referenced, modified 
method of Angoff and (b) a minimum of 50% of possible points of all 
questions mapped to each learning outcome.

The Angoff method uses a panel of subject- matter experts to 
set a criterion or an absolute standard that predicts item and exam-
ination difficulty.17 Hence, it is a commonly used method to set a 
defensible pass mark in medical education and in high stakes stan-
dardised tests.18– 20 In attempts to improve the agreement amongst 
panel members several modifications have been made to the original 
Angoff method.19,21,22 The modifications often include a set number 
of iterative processes, i.e., a discussion amongst panel members to 
increase agreement and reduce variability.21,23,24 The modifications 
can also include panel members presented with data of the panel 
judgements on specific items to improve inter- judge agreement.23– 26 
The modifications made in our modified Angoff are rational deci-
sions essential to present a feasible workload on top of other faculty 
obligations. In the original Angoff method panel members are asked 
to estimate the proportion of 100 minimally competent examin-
ees who would correctly answer a test item. Although the Angoff 
method is widely used in medical education many versions exist with 
reliability and validity of the method relying heavily on the proce-
dure of implementation.

In the modified Angoff method used in this study, panel members 
are asked to determine the probability of a single (1) minimally com-
petent candidate correctly answering an item. The rationale is that 
it is easier to think of a single person than one hundred candidates 

and to make a simple yes/no decision.27 The two methods produce 
essentially the same pass mark.22 Further, iterations and presenta-
tions of other panel members' estimations are not included within 
the process.

For each test, 10– 15 subject- matter experts are recruited to 
predict how a minimally qualified candidate would answer the test 
items. The panels comprised of dentists working as clinical super-
visors and teachers at (Blinded). The panel receive oral and written 
instructions, and the evaluators independently scored each item as 
yes (1), maybe (0.5), or no (0). The scores of all raters are averaged to 
a percentage on each item and multiplied with item score to deter-
mine the pass mark.

Considerable efforts have been put into setting up examinations 
within the proficiency route to licensure. Hence, it is of importance 
to evaluate if the method for setting pass mark is reliable and that 
candidates with passing grades in fact possess the competence in 
alignment with requirements for minimal passing level, and to rule 
out if the tests falsely fail to acknowledge acceptable dentists. Such 
evaluations have not previously been performed.

This paper aims to explore if the current standard setting of 
the theoretical examination is fit to differentiate between foreign- 
trained dentists who meet the acceptable standard for licensure 
from those who do not. We do so by analysing the degree of inter- 
rater reliability and credibility of Angoff panels used for setting pass 
mark. We also assess the test's ability to differentiate acceptable 
from not acceptable candidates based on their performance related 
to intended learning outcomes and different dental disciplines.

2  |  METHODS

In this cohort study, test results were collected from all (seven) theo-
retical examinations during 2018– 2019, including 316 participants 
taking the Swedish proficiency test for dentists educated outside 
EU, EEA and Switzerland. All tests and results were included, with 
consecutive sampling from all dentists taking their first theoreti-
cal test during 2018– 2019. Test results were combined with Angoff 
judgements and background data from public documents of the 
National Board of Health and Welfare (documentation of the can-
didates' assessed education). Test data of individual scores, the 
number of attempts and subject area scores were extracted from 
the computer- based assessment platform Inspera Assessment® 
(Inspera AS). The study was approved by the Swedish Ethical Review 
Authority (Dnr: Blinded).

2.1  |  Background variables

The background variables include country of education and length 
of education collected from public documents of the National Board 
of Health and Welfare's decisions on eligibility based on previous ed-
ucation. Data regarding age and gender were collected from partici-
pants' applications for the theoretical tests. The region of education, 
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4  |    DALUM et al.

i.e., country, was presented according to the M49 standard for sta-
tistical use.28

2.2  |  Professional qualifications

To ensure that a pass mark also corresponds to acceptable levels of 
the respective individual learning outcomes, the participants need 
to acquire 50% of the points of each learning outcome. The percent-
ages of achieved scores per professional qualification were extracted 
from Inspera Assessment© for all individuals in each individual test.

2.3  |  Disciplines of dentistry

Eight dental disciplines were included and analysed: cariology, oral 
radiology, prosthodontics, periodontology, endodontology, oral medi-
cine and paediatric dentistry. The percentages of achieved scores per 
dental discipline were extracted from Inspera Assessment© for all 
individuals in each individual test.

2.4  |  Definitions of passing and failing the test

Candidates' results are presented as pass/fail grades or a percentage 
of the pass mark. The percentage of pass mark was extracted from 
Inspera Assessment© for each participant in each individual test. 
The participants' number of tests taken sequentially is referred to 
as Test number.

2.5  |  Inter- rater reliability and credibility

To assess the degree of reliability and consistency amongst Angoff 
raters, we performed tests of inter- rater reliability. The correlation 
between the difficulty predicted by the Angoff panel and the actual 
item score from participants offers a credibility measurement of the 
accuracy of the panel ratings. A kappa score was determined for each 
panel and exam. The test gives an index of the consistency of raters, 
on a scale of 0.0 to 1.0, where 1.0 indicates perfect consistency.29

2.6  |  Statistical methods

Descriptive statistics were used to describe baseline data. Inter- 
rater agreement amongst Angoff panel members was determined 
using intraclass correlation coefficient, ICC (2, k), with multiple raters 
based on a mean rating, absolute agreement, and 2- way random ef-
fects model as defined by Shrout and Fleiss.30 Landis and Koch's 
rating of kappa reliability29 for standards of strength was used 
for understanding the calculated kappa coefficients (agreement). 
The credibility of the modified Angoff procedure standard setting 
for each examination was evaluated using the Pearson correlation 

coefficient. The outcome variables in linear regression were percent-
age of pass mark, percentage of achieved score per dental discipline, 
and percentage of achieved score per professional qualification. The 
corresponding independent variables were the background variables 
described above. Considering that some participants have done the 
test more than once, uni-  and multivariable linear regression with 
cluster robust standard errors was used to evaluate associations 
between demographic factors and outcome variables. p- values of 
<.05 were considered statistically significant. The entire cohort was 
included, and no sample population was selected, thus calculation of 
sample size was found non- applicable for the setting. R version 4.0.1 
(Team RC, Vienna, Austria)31 was used for all statistical analyses.

3  |  RESULTS

3.1  |  Demographics

Most participants were younger than 40 years of age (median age 
34; min- max age 24– 62) with a fair gender distribution (47% female, 
53% male). Almost all participants had graduated from educations 
with an educational length of 5 years or more (93%) with a me-
dian of 9 years since graduation. Over half of the participants were 
educated in Western Asia (60%). For a detailed description of dis-
tribution of pass and fail, see Table 1. For every additional year of 
age, the achieved score decreased statistically significantly (−0.29; 
p = .013) in the multivariable analysis. Age as a significant factor 
was also followed by a statistically significant decreased score for 
every additional year since graduation (−0.24; p = .045). Male par-
ticipants scored statistically significantly lower (−4.46; p = .025) than 
female participants. Taking the test multiple times was a statistically 
significant predictor for an increase of test scores (5.83; p < .001). 
Educational length had no statistically significant impact. A sum-
mary of results from the regression models are shown in Table 2.

3.2  |  Reliability and credibility of Angoff panel

All exams demonstrated substantial (to almost perfect) panel mem-
ber inter- rater reliability, ranging from 0.65 to 0.82, see Table 3. The 
panel members' predicted item difficulty was statistically signifi-
cantly correlated (p < .001) to the item difficulties observed by the 
candidates' results, with correlation coefficients ranging from 0.69 
to 0.77.

3.3  |  Differentiation of candidates

3.3.1  |  Professional qualifications

The group of candidates that did not pass the test scored statisti-
cally significantly lower in all professional qualifications compared 
to passing candidates. Lower age and taking the proficiency test 
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    |  5DALUM et al.

multiple times showed overall to be important factors in achieving 
scores linked to the professional qualifications, with eight and nine 
out of the ten qualifications respectively. Gender and educational 
length were occasionally statistically significantly associated with 
professional qualifications. A summary of results from the regres-
sion models of the professional qualifications can be seen in Table 4.

3.3.2  |  Dental disciplines

The group of candidates who did not pass the test demonstrated 
lower scores in all dental disciplines in comparison with the group 
of participants who passed the test. However, the differences were 
only statistically significant in prosthodontics (p = .024). The results 
within dental disciplines in relation to the Angoff pass mark show 
that single candidates passing the examination failed to reach the 
acceptable level in all disciplines. Visual representation of candi-
dates' pass/fail results within dental disciplines, in relation to the 
Angoff pass mark, are presented in Figure 2. For every added year of 

age, statistically significantly lower percentages of the scores were 
obtained in the dental disciplines of periodontology (p = .038), pros-
thodontics (p = .04) and endodontology (p = .034). Results in nine 
out of ten dental disciplines improved with the participants taking 
the test multiple times. However, scores within endodontology de-
clined statistically significantly (p = .019) when taking multiple tests. 
Gender and length of education were not statistically significantly 
associated with the outcome per dental discipline. A summary of the 
results from the regression models per dental discipline is presented 
in Table 4.

4  |  DISCUSSION

The exams assessed in the study demonstrated substantial to almost 
perfect panel member inter- rater reliability when determining the 
pass level by the Angoff procedure. Item difficulty predicted by the 
expert panel showed significant (p < .001) positive correlations with 
item difficulties observed in candidates' results. Failure to pass the 

TA B L E  1  Number and distribution of pass/fail and participants by category

Variable Category All (n = 316) Pass, n = 98 (31%)
Fail, n = 218 
(69%)

Age at first test (median; IQR; min- max) 34 (30– 42; 24– 62) 33 (29– 40; 25– 52) 35 (30– 43; 
24– 62)

Gender Female 149 (47.2) 45 (45.9) 104 (47.7)

Male 167 (52.8) 53 (54.1) 114 (52.3)

Age group 24– 29 y 74 (23.4) 28 (28.6) 46 (21.1)

30– 39 y 146 (46.2) 44 (44.9) 102 (46.8)

40– 49 y 75 (23.7) 24 (24.5) 51 (23.4)

> = 50 y 21 (6.6) 2 (2.0) 19 (8.7)

Country of education Central, Eastern, South 
and South- eastern 
Asia

36 (11.4) 13 (13.3) 23 (10.6)

Eastern Europe (including 
Northern Asia)

37 (11.7) 7 (7.1) 30 (13.8)

Latin America and the 
Caribbean

19 (6.0) 7 (7.1) 12 (5.5)

Northern Africa 30 (9.5) 9 (9.2) 21 (9.6)

Southern Europe 20 (6.3) 7 (7.1) 13 (6.0)

Western Asia 147 (46.5) 49 (50.0) 98 (45.0)

Missing 27 (8.5) 6 (6.1) 21 (9.6)

Education length < 5 years 18 (5.7) 2 (2.0) 16 (7.3)

≥ 5 years 250 (79.1) 80 (81.6) 170 (78.0)

Missing 48 (15.2) 16 (16.3) 32 (14.7)

Years since graduationa (median) 9 8 9

Number of tests

1 201 (63.6) 60 (61.2) 141 (64.7)

2 86 (27.2) 26 (26.5) 60 (27.5)

3 29 (9.2) 12 (12.2) 17 (7.8)

an = 294.
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6  |    DALUM et al.

proficiency test was significantly associated with poorer results in 
professional qualifications and in dental disciplines. However, can-
didates who passed the test could still fail to achieve an acceptable 
level set by the Angoff panel within one or more dental disciplines. 
The multivariable analysis showed that taking the test multiple times 
was associated with an increase in total score, whilst being older and 
male were factors associated with a decrease in total score.

4.1  |  Reliability and credibility of the theoretical 
examinations

The reliability of Angoff panels has implications for validity as they 
offer guidance in the interpretation of candidates' test scores to pass 
or fail the acceptable candidate.32 The number of panel members to 
include in the panel has been debated in previous studies of stand-
ard setting with the Angoff methodology, with recommendations 
ranging from five to fifteen.33,34 In our panels 10– 15 panellists were 

used, a decision based on evidence- based practice and available re-
sources. Which kinds of subject experts to use in Angoff panels is also 
under debate,35– 38 especially as how panel members conceptualise a 
minimally qualified candidate36,39 may be affected by experience and 
training in the Angoff methodology and the assessment format. In the 
modified Angoff method used in the current study, the training period 
of panellists was relatively short, the raters were relatively young, and 
they rated individually in accordance with the protocol without con-
ferring with each other. The simplified version of method used here 
is less time- consuming than the original Angoff procedure, requiring 
joint meetings to reach agreement. In addition, in the original version 
each question is rated from 0– 100 percentage predicted correctness 
for the just qualified testtaker,17 whilst the simplified version used here 
applies a 3- graded rating scale only. The modifications of the method 
potentially impact the reliability and validity but are rational decisions 
essential to ensure a high quality as well as a feasible workload on top 
of other faculty obligations. Still, the simplified version of the Angoff 
method showed a high level of inter- rater reliability. The relationship 
between empirical and judged item difficulties is perceived as impor-
tant, as greater agreement is associated with lower error in the pass 
mark48 as well as a measure of internal consistency.20,40,41 The high 
level of agreement amongst raters and the strong agreement between 
judgement and candidates' results indicate a feasible and defensible 
method to set pass mark for the theoretical part of the Swedish pro-
ficiency test for dentists educated outside EU, EEA and Switzerland.

Other methods for setting the pass mark, e.g., Ebel,42 have been 
discussed to reach further comprehension of agreement and item 
implication, by including scales of item difficulty and relevance. Such 
ratings could give test providers important information that is cur-
rently unavailable. However, the Ebel method is a complex standard- 
setting process, imposes a burden on the standard- setting panel and 
needs to be further explored and tested to fit current and future 
arrangements for standard setting of the theoretical examinations. 
The pass mark set for the theoretical test should reflect what is ac-
ceptable for a Swedish dentist. However, the current Angoff panel 
is recruited from one, out of four, Swedish universities providing 
dental education, which could affect the generalisability of the con-
sensus reached within the panel. To conclude whether this method 
is reliable across institutions, future studies with inclusion of Angoff 
panel members from all Swedish universities providing dental edu-
cation in Sweden are required.

4.2  |  Differentiation of candidates

4.2.1  |  Professional qualifications

The group that did not pass the test scored significantly lower in all 
areas of professional qualifications. This indicates that the standard 
setting, combining the Angoff pass mark and the 50% cut score of 
professional qualifications, is well set to identify candidates who do 
not meet the requirements of the professional qualifications of the 
dental degree in Sweden.

TA B L E  2  Multivariable linear regression with percentage of pass 
limit as outcome variable

Variables
Multivariable β 
(95% CI) p- value

Age at first test −0.29 (−0.51 –  −0.06) 
.013*

Male versus Female −4.46 (−8.35 –  −0.57) 
.025

Education ≥5 years vs <5 years 5.04 (−2.82– 12.91) .21

Years since graduation −0.24 (−0.47 –  −0.01) 
.045

Test number 5.83 (3.78– 7.89) <.001

Note: Estimation (unstandardised) indicates the change in the outcome 
when a continuous variable increase with one unit (e.g., 1 year), and 
for categorical variables the difference compared to the reference 
category. Bold indicates significant values.
*p < .05.

TA B L E  3  Inter- panel agreement (reliability) and correlation 
of item difficulty set by the modified Angoff method and item 
difficulty demonstrated by participants (credibility). Judgement and 
items derived from the seven examinations included in the study 
group

Exam date
Inter- panel 
Agreement

Correlation Angoff and 
item difficulty

1803 0.82 0.69*

1805 0.77 0.72*

1809 0.69 0.60*

1812 0.65 0.73*

1903 0.71 0.72*

1909 0.69 0.72*

1911 0.67 0.77*

Note: Standards of strength of kappa coefficient17: .61–  .80 = substantial 
agreement, .81– 1.0 = almost perfect agreement. Pearson correlation -  
Degree of correlation: ± 0.50 –  ± 1 High degree of correlation.*p < .001.
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4.2.2  |  Dental disciplines

Participants not passing the test scored less in all dental disciplines 
throughout, compared to participants that passed the test. However, 
some passing participants had low scores within single disciplines, 
in relation to the acceptable standard set by the Angoff panellists. 
In this aspect, the standard setting of the theoretical examination 
has its limitations, as no preset standards are defined for the vari-
ous dental disciplines. A suggestion for future improvements of the 
standard setting is to require that candidates should also reach an 
acceptable standard within each dental discipline. The risk of indi-
viduals passing the test despite knowledge gaps in certain disciplines 
is not exclusive to the Swedish proficiency test. Similar risks have 
been reported by the General Dental Council, UK, concerning the 
framework of the Overseas Registration Examination.43

Can awareness of the identified potential knowledge gaps 
amongst participants who passed the theoretical proficiency test 
be used to further strengthen the current framework? One possible 
method could be to provide a detailed competency- based targeted 
feedback of candidate strengths and limitations, as a foundation for 
preparation and remediation for the next test application. A sum-
mary of results from both theoretical and practical examinations 
could also help identify specific areas for attention during the 6- 
month workplace- based assessment.

4.3  |  Background variables

When analysing the results from background variables, proficiency 
in Swedish could be an undefined variable affecting test results, 
thus introducing noise to the interpretations of results. As partici-
pants are educated outside of Sweden one can expect that language 
skills vary and thereby affect performance on testing. Since the test 

is evaluating proficiency in a Swedish dental context, participants 
need to be proficient in Swedish and recognise Swedish dental ter-
minology and definitions. The strong association between lower test 
scores and increase in age could implicate that participants' prereq-
uisites for being able to adapt to a new language is interwoven with 
age. A higher age may also implicate having a family to provide for 
and a need to take survival jobs to manage whilst preparing for the 
test. Survival jobs are considered an important factor, as working 
presumably affects the time needed for preparation and thus may 
extend the process.44 However, working within the dental care area 
could contribute to the added experience of the dental profession 
in a Swedish context, and the development of overall language skills 
and dental terminology. Lower scores associated with higher age and 
language proficiency in this study are also comparable to physicians 
taking the Swedish proficiency test for physicians.45 Other studies 
confirm the importance of verbal skills and language skills needed to 
understand questions.46,47

The significant difference between genders was somewhat sur-
prising, as both men and women are similarly educated with a den-
tal degree from a higher education. To some extent gender might 
be interwoven with language proficiency, expectations to support 
their family financially with survival jobs, and ability to get a job 
within dentistry. This is not explored in the study and needs to be 
addressed in further studies.

Taking the proficiency test multiple times was a significant 
factor for passing, which could be an indication and that language 
skills might improve over time as participants become more pro-
ficient in Swedish in preparation for their second and third try. 
However, this could also be an effect of re- testing or some degree 
of test- wiseness.48,49

The National Board of Health and Welfare include proof of 
certification of language skills for licensure within the licens-
ing process. Yet in contrast to comparable proficiency tests for 

F I G U R E  2  Bee swarm plots of participants' scores in relation to Angoff judgements within dental disciplines. Proportions and medians 
of achieved points in dental disciplines of all participants (n = 316) across seven theoretical examinations. Passing participants in black and 
failed participants in red. Grey line showing Angoff pass mark within dental discipline for reference.
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    |  9DALUM et al.

foreign- trained dentists in other countries50,51 proficiency in 
Swedish language is not required before taking part in the profi-
ciency test. This creates an “informal requisite” of language pro-
ficiency that could lead to poor results, regardless of the actual 
level of competence in dentistry. Proficiency in Swedish is an im-
portant aspect that needs to be continually addressed to minimise 
construct- irrelevant variance. To reduce the effect of language 
skills, a language review of each theoretical test is performed, in-
formal language is used in items on the tests and in communication 
with participants.

The harmonisation of dental education in Europe is a work in 
progress and the ADEE framework of the graduating dentists has 
played an important part in quality assurance and alignment of the 
dental education within the EHEA. The harmonisation, indirectly, 
also plays an important part for the foundations of frameworks of 
recertification and expectations on foreign- trained dentists recerti-
fying within the EHEA. The Swedish recertification process, through 
examinations and the assessments, is to a large extent harmonised 
with the ADEE even though it is independent of it. Considering the 
trends in foreign- trained dentists' migration to Europe there is a 
need for further harmonisation in recertification within the EHEA 
countries. ADEE is in a good position to further harmonise not only 
dental programmes, but also recertification processes within the 
EHEA.

Proficiency testing of foreign- trained dentists is highly import-
ant to validate the competence and skills of dentists who want to 
practice dentistry in Sweden. The present study is a part of a project 
aiming to explore the effect of the assessment framework applied in 
the Swedish proficiency test of dentists educated outside EU, EEA 
and Switzerland. Further research is needed to ensure the validity of 
proficiency tests, including standard setting in the examinations and 
on how the recertified dentists' and employers perceive the tests. 
These studies will bring a deeper understanding of this topic.

5  |  CONCLUSIONS

Angoff panel inter- rater reliability and correlation of difficulty (cred-
ibility) propose that the currently used method of modified Angoff 
method is a simple and defensible method of setting the pass mark 
in the explored theoretical examinations. The method also signifi-
cantly enables differentiation of foreign- trained dentists who meet 
the requirements of the professional qualifications from those who 
do not. However, Angoff is a method for setting the pass mark after 
the standard is set, and further exploration of item rigidity and con-
tent sampling is needed to ensure that a reasonable assessment of 
dentists is performed. Young age, being female and taking the test 
multiple times were associated with a better score.
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