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orldwide, dentists actively participate in
international endeavors via journals,
books, academies, seminars, and re-
searcher exchanges. Knowing the basis for licensure
in each country is helpful in these international ac-
tivities. There are some published studies of written
examinations in specific countries, particularly in the
United States; however, little comparative informa-
tion on the written examinations required in differ-
ent countries is available.'” Therefore, this article
reports the differences in written examinations re-
quired for dental licensure in Japan and the United
States.
In the United States, dental education usually
is conducted as a four-year program following a

bachelor’s degree. The curriculum varies among U.S.
dental schools, but first- and second-year studies
usually focus on courses in the biomedical sciences
and preclinical technical laboratory skills. The ma-
jority of instruction in clinical dental subjects is pro-
vided in the third and fourth years. Didactic material
in dental subjects is supplemented by clinical expe-
rience under the supervision of dental faculty. U.S.
dental students usually take Part I of the National
Board Dental Examination (NBDE), which consists
of four sections covering the basic biomedical sci-
ences and dental anatomy, at the end of the second
year. NBDE Part [ must be passed before NBDE Part
IT is attempted. Students usually take NBDE Part I,
which consists of a comprehensive case-based ex-
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amination covering clinical dental subjects, pharma-
cology, behavioral science, dental public health, and
occupational safety, in the fall semester of the fourth
year. NBDE Parts I and II are comprised exclusively
of multiple-choice questions, and more than two
opportunities to take the exams are offered each year.
An additional state or regional board examination
for technical skills is required for licensure to prac-
tice. U.S. state or regional board examination candi-
dates must have passed the NBDE Parts I and II be-
fore receiving a license to practice. Some U.S. dental
schools also require passing both NBDE Parts I and
II before graduation.

In July 2000, 3,808 U.S. dental students took
the NBDE Part I, with a 91.7 percent pass rate (3,491
students). In December 2000, 3,399 U.S. dental stu-
dents took the NBDE Part II, with a 93.8 percent
pass rate (3,190 students). Published minimal pass-
ing correct answers for NBDE Part I (July 2000) and
Part IT (December 2000) were 187 of 400 and 275 of
500, respectively.'® High scores on the NBDE Parts
I and II are very important for students who apply
for postgraduate specialty programs in such fields
as orthodontics and endodontics.

Japanese dental education consists of a six-year
program following high school graduation. Japanese
dental students engage in didactic and laboratory
coursework in the first four years. Fifth-year dental
students spend 80 percent of their time in direct clinic
patient care and 20 percent of their time in didactic
study. Sixth-year dental students participate exclu-
sively in patient care and prepare for the nationwide
dental licensure examination, the Japan National
Examination for Dentists (NED). Sixth-year dental
students are eligible to take the NED right before
graduation. The Ministry of Health, Labour, and
Welfare administers the NED annually only in March.
The NED is a multiple-choice, two-day written test
to assess the knowledge and techniques required for
practicing dentistry in Japan. The NED results are
reported on a pass/fail basis with scores. The NED
immediately grants licensure to practice dentistry
anywhere in Japan, and no examination to evaluate
technical skills is administered.

In March 2004, 2,960 Japanese dental students
took the NED, with a 74.2 percent pass rate (2,197
students). The estimated minimal passing correct an-
swers were 204 of 330 (March 2002).!"! Retakes of
the NED are permitted without remediation; how-
ever, the NED can be taken only in March. Thus, the
candidates who fail are required to wait a whole year
before making another NED attempt. The Japanese
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system differs from that of the United States in that
eligibility for licensure in Japan is based on a single
written test, while U.S. licensure is based on suc-
cessful completion of three examinations: NBDE Part
I, NBDE Part II, and a state or regional board
examination.

Materials and Methods

This section reports a comparison of the con-
tent and cognitive level of measurement of the NBDE
and the NED. The most recent NBDE and NED ex-
ams are not available because test administrators in
both countries collect test booklets at the end of the
exam. Therefore, candidate guides, released old ex-
ams, and other published data for the NBDE and
NED were used for this comparison.'*"* These ma-
terials were carefully reviewed, and comparisons
were made of question content and cognitive levels.
Test Construction Committees completed classifica-
tion of test content by cognitive level for NBDE Part
II during the final phase of test construction. We ob-
tained the report “Origins and Purpose of the Na-
tional Board Dental and Dental Hygiene Examina-
tions 2002” directly from American Dental
Association. The content level of classification for
the NBDE Part IT (March 2001) was based purely on
this report (pages 47-50).'° Three types of cognitive
levels were distinguished in this classification: ap-
plication, problem solving, and recall. Standard defi-
nitions are as follows. “Application” is to use infor-
mation in a new or unfamiliar situation. The question
and answer are linked to a specific patient problem or
disease. “Problem solving” is to analyze data and make
decisions or predictions. The question presents a clini-
cal situation that requires a decision. “Recall” is to
recall a fact from memory. The goal is to assess the
learner’s recall of facts and principles without refer-
ence to a patient care situation or disease process.'*!’

The content level of classification for the NED
was not available in Japan. However, the NED re-
leased examination (March 2002), which was pub-
lished by Gakken-Shoin Ltd., was available. The
NED released examination was written in Japanese
and was similar to National Board Dental Examina-
tion reprints Parts I and II, which were distributed
by the American Student Dental Association with
permission from the American Dental Association.
As the authors of this article, one of whom (TK) was
a recent test taker in Japan, we classified the cogni-
tive level of questions on the Japanese NED. The
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NED released examination (March 2002) was used
to conduct its classification. The cognitive level clas-
sification was exclusively focused on NBDE Part I1
and the corresponding portions of the NED. NBDE
Part I and the basic science/compulsory questions in
the NED were excluded because of lack of informa-
tion on test construction.

Results

A comparison of written examination content
for the NBDE and the NED is shown in Table 1. The
numbers of total test items in NBDE Parts I and II
were 400 and 500, respectively, while the number of
total test items on the NED was 330. There were 400
basic science questions in the NBDE Part I, while
the NED had thirty. A unique feature of the NED is a
section of compulsory questions, which includes all
fields of dentistry, including ethics. This section in-
cludes thirty questions, and examinees are required
to answer 80 percent correctly. Within the thirty ques-
tions, one or two mandatory questions must be an-
swered correctly. If an examinee incorrectly answers
even one of these items in the compulsory section,
the examinee fails the entire NED even if the other
twenty-nine answers are correct. In short, achieving
less than 80 percent on the compulsories or missing
the one or two mandatory questions results in com-
plete failure of the entire NED regardless of perfor-
mance on the exam as a whole. The nature of the
compulsory questions is to rule out the examinee who
lacks basic medical and dental knowledge. The rea-
son why this section exists as a subunit of the entire

Table 1. Comparison of written examination content in NBDE (U.S.) and NED (Japan)

exam is to assess decision-making ability under
stress.

Table 2 shows content classified by cognitive
level for the NBDE Part II and corresponding NED.
Items at the cognitive level of problem solving ac-
counted for 19.6 percent of the NED test items. This
was lower than in the NBDE Part II, in which 47
percent of the items were problem-solving items.
Thus, items at the problem-solving cognitive level
appeared to be the highest priority for test takers in
the NBDE Part II but the lowest in the NED. Appli-
cation and recall items accounted for 31.9 and 42.2
percent, respectively, of all items on the NED. This
was higher than in the NBDE Part II, where such
items accounted for 20.4 and 32.6 percent, respec-
tively, of all test items. Thus, the order of distribu-
tion of items by cognitive level in NBDE Part II,
from most frequent to least frequent, is problem solv-
ing, recall, and application, while that in the NED is
recall, application, and problem solving. Table 3
shows the summary of percentages in cognitive level.

Discussion

This research was prompted by the personal
experience of one of the authors (TK), who com-
pleted both the Japanese NED and the U.S. NBDE
Parts I and II and recognized substantial differences
between them. However, these differences proved
difficult to explain objectively because of different
languages, cultures, and educational systems in the
two countries. Therefore, in this study, we focused
on content and cognitive level to determine what dif-
ferences exist. The ob-
servations about dif-
ferences in licensure
testing in Japan and the

Content NBDE (U.S. NED .
onen s Japan) United States are per-
NBDE Anatomig Sciences ) 100 * Sonal Opinions and not
Part | Biochemistry & Physiology 100 * based .
Dental Anatomy & Occlusion 100 * as.e on any SOCI.O'
Microbiology & Pathology 100 * logical/cultural studies
Part 1 subtotal 400 30 or official test con-
NBDE  COMPONENTA  (Discipline-based test items) 400 120 struction philosophy
Part Il COMPONENT B (Patient case) 100 150 of the organizations
Part 2 subtotal 500 270 that create either the
Compulsory Questions - 30 NED or the NBDE.
TOTALS 900 330 They represent the per-

*Basic science questions on the NED include Anatomic Sciences, Biochemistry & Physiology,
Dental Anatomy & Occlusion, and Microbiology & Pathology.

spectives of the lead
author who has expe-
rienced dental educa-
tion in both countries.

Journal of Dental Education « Volume 69, Number 8



Table 2. Content classified by cognitive level in the NBDE Part Il (March 2001) and NED (March 2002)

NBDE (U.S.) Part Il (March 2001) NED (Japan) (March 2002)
Cognitive level Cognitive level
ltems  Application Problem Recall NA Iltems  Application Problem Recall NA
solving solving

COMPONENT A (Discipline-based)
Operative Dentistry 43 8 18 17 2 1 3
Periodontics 39 9 20 10 0 25 3 1 4 1
Endodontics 27 8 14 5 4 1 5
Prosthodontics 41 3 27 11 0 24 9 7 8 0
Orthodontics 16 6 1 9 0
Pediatric Dentistry 61 7 30 24 0 15 3 2 7 3
Oral and Maxillofacial

Surgery and Pain Control 43 12 25 6 0 25 7 5 13 0
Oral Diagnosis * 56 22 17 17 0 # - - - -
Patient Management ** 48 8 7 33 0 7 1 2 4 0
Pharmacology 42 1 11 30 0 # - - - -
Dental materials - - - - - 8 0 2 6 0
Total - Component A 400 78 169 153 0 120 35 22 59 4
COMPONENT B (Patient case)
Operative Dentistry 5 2 1
Periodontics 27 5 1 5
Endodontics 7 1 0 0
Prosthodontics 24 8 9 7 0
Orthodontics ok ok ok ok Ak 9 7 2 0 0
Pediatric Dentistry 10 6 0 4 0
Oral and Maxillofacial Surgery

and Pain Control 30 9 10 11 0
Oral Diagnosis * # - - - -
Patient Management ** # - - - -
Pharmacology # - - - -
Total - Component B 100 24 66 10 0 100 47 25 28 0
Introduction of dental treatment

& dental jurisprudence
#; NED (JAPAN) -C 0 - - - - 50 (#total) 4 6 27 13
Totals (A+B+C) 500 102 265 163 0 270 86 53 114 17

(20.4%) (47.0%) (32.6%)  (0%) (31.9%) (19.6%) (42.2%) (6.3%)

NA: Not Available/impossible to classify

#These disciplines are distributed in various parts in NED (Japan) and summarized in C.
*Oral pathology and radiology are main topics in NED (Japan).
**Behavioral science, dental public health, and occupational safety are main topics in NED (Japan).

***Case-based questions in NBDE Part Il include operative dentistry, periodontics, endodontics, prosthodontics, orthodontics,
pediatric dentistry, oral and maxillofacial surgery and pain control, oral diagnosis, patient management, and pharmacology.

Patient case problems—a case-based compo-
nent that contains questions about various aspects of
a patent’s dental care provided with dental chart, ra-
diographs, and photographs—were emphasized more
in the NED than in the NBDE. The number of pa-
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tient case problems was 150 of 330 questions in the
NED and 100 of 900 total questions in the complete
NBDE Parts I and 11, respectively. Thus, nearly half
of'the NED questions are based on patient case prob-
lems. Patient case problems in the NBDE II were
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Table 3. The summary of percentages in cognitive
level.

NBDE Il NED

Recall 32.6 42.2
Application 20.4 31.9
Problem Solving 47.0 19.6

designed according to a more standard format than
those in the NED and thus included more questions
at the reasoning level. On the other hand, basic sci-
ence questions were emphasized more in the NBDE
than in the NED. The numbers of basic science ques-
tions were 400 of 900 and 30 of 330 in the complete
NBDE and the NED, respectively. In addition, den-
tal jurisprudence and compulsory questions were
included in the NED, while not in the NBDE. The
focus on dental jurisprudence and compulsory ques-
tions in the NED may reflect the fact that it is the
only test required for dental licensure in Japan,
whereas state dental boards grant licensure in the
United States.

Many dental education reforms are currently
under way in Japan. For example, a new nationwide
examination is being developed for dental students
who will begin their clinical rotations as student den-
tists. Although it is currently under development, the
exam is intended for computer-based testing (CBT)
and could be similar to the NBDE Part I. Dental
schools in Japan are additionally developing syllabi
and objective methods to evaluate student perfor-
mance. The Objective Structured Clinical Examina-
tion (OSCE) is a current topic of discussion in Japa-
nese dental education. Mandatory internship in a
postgraduate clinical training course will be required
for new dentists in Japan starting in 2006.'%

In terms of cognitive level, a limitation of the
information reported in this article is that the valid-
ity of item classification was not established because
the number of people who have completed both the
NBDE and the NED is small. Thus, some items (6.3
percent) were impossible to classify. The differing
emphasis in the cognitive levels of the questions in
the NED and the NBDE might be related to the dif-
ferent educational cultures and licensure processes
in the two countries. To understand differences in
cognitive level, one should consider not only den-
tistry but also cultural differences between Japan and
the United States.

First, questions requiring problem solving pre-
dominated in the NBDE Part II and were the least

frequent type in the NED. Culturally, U.S. students
like to ask questions while their Japanese counter-
parts are typically quiet and polite and tend not to
disagree or ask questions.? In addition, concepts re-
garding health and disease in Asia are unique. Most
health beliefs and practices are learned and practiced
in the home, and professional help is only sought
when home remedies fail.*® Many Japanese patients
come to a dental clinic at the last minute and say, “I
have cavities in my back teeth and need fillings.”
Many U.S. patients behave in a similar fashion; how-
ever, the situation in Japanese dental clinics is dif-
ferent from their U.S. counterparts. For example, it
is not unusual that a dentist in Japan can have more
than thirty patients a day. Depending on the nature
of treatment, patients usually sit in the dental chair
less than half an hour. Efficiency and time manage-
ment are the key for success for Japanese practitio-
ners. In such situations, less problem solving is re-
quired. Second, questions requiring recall were the
most frequent in the NED and the second most fre-
quent in the NBDE Part II. The Japanese have very
high anxiety about life because of the need to save
face. The pressure to study and to get good grades is
very intense. In addition, the passing rate of the NED
in March 2004 was 74.2 percent. Retakes of the NED
are permitted without remediation; however, the
NED can only be taken in March, which places much
pressure on test takers. In Japanese culture, educa-
tion overall has focused on memorization with little
emphasis on problem solving. Third, application was
the least frequent type of question in the NBDE Part
II but the second most frequent in the NED. Appli-
cation of technical and diagnostic skills is covered
in the state or regional examination in the United
States; thus, it is reasonable that the number of ap-
plication questions on the NBDE is limited.

Dental education in Japan is taught in Japa-
nese, a complex and subtle language. Over 99 per-
cent of the population consists of native-born Japa-
nese. The Japanese generally resist outside influences
but are open to new ideas generated from within their
own culture. They are subjective and experiential in
their thinking, holding fast to traditional values.
Strong loyalty to their groups makes the Japanese
look to the particular and specific rather than the
universal and abstract. Decisions in Japanese culture
are made within the group with little or no personal
recognition in Japanese culture compared with the
very individualistic American culture. The culture
in the United States is very diverse. It is very ana-
lytical, and new concepts are adopted quickly. Inno-
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vation often takes precedence over tradition. Excel-
lence and decisiveness are prized characteristics.?’
Understanding these cognitive styles may be helpful
to enhance understanding of the characteristics found
in this study.

Conclusion

The results obtained in this study may enable
faculty to develop curriculum and provide effective
instruction for licensure examination preparation for
students in Japan and the United States. The subject
analysis of transcripts is sometimes the only mea-
sure used to interpret foreign dental education. How-
ever, that interpretation does not provide understand-
ing of cultures and philosophies in dental education
or licensure examination. The practical implication
of this study is that the methods used are objective,
and thus this research methodology can apply to com-
parisons of licensure examination with other coun-
tries. Learning more about the licensing requirements
in other countries makes the transition easier between
countries. The appreciation of the level of knowl-
edge and technical skills, which an examination can-
didate already possesses, identifies cultural differ-
ences and thus facilitates recommendations for
curriculum development. Faculty in U.S. dental
schools may benefit from considering the educational
background and licensure methods of international
dentists when considering them for admission into ad-
vanced education programs and research collabora-
tion. This article will help advance international un-
derstanding and contribute to world dental education.
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