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redicting the eventual academic performance
and clinical competency of dental students
from admission measures has an extensive re-
search history.! However, predicting academic per-
formance and clinical competency for international
dental students has a less extensive history. Special-
ized programs, such as the Loma Linda University
International Dental Program (IDP), educate inter-
national dental students trained in countries other than
the United States, preparing them via the D.D.S. de-
gree program for licensure. Personnel, time, and fi-
nancial resource limitations require the selection pro-
cess be as efficient and effective as possible. This
study examined the admission measures used in the
selection of international students for a U.S. D.D.S.
program. The goal was to identify the most effective
and efficient combination of measures predicting
academic performance and clinical competency.
The effectiveness of several selection measures
for graduate school applicants has been previously

evaluated including undergraduate and other
predental school training,' standardized tests includ-
ing the Dental Admission Test, and admission inter-
views.® The data confirm that no single measure by
itself is a sufficient predictor of academic perfor-
mance and clinical competency. Furthermore, and
as expected, the data confirm that multivariate com-
binations provide greater predictive certainty. One
combination included standardized measures (Gradu-
ate Record Examination scores), predental education
(undergraduate GPA), admission interview scores,
personality measures, and vocational suitability
scores.”

Significant empirical evidence supports the
inclusion of the identified predictors of academic pro-
ficiency* with higher scores, at application, on stan-
dardized measures, such as the GRE, associated with
eventual academic performance. This data has proved
to be an important tool in the evaluation of U.S. den-
tal school applicants. Overall, incoming students pre-
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senting with higher academic standard scores are
more likely to successfully complete their course at
dental school. Higher scores on formal coursework
and clinical practice measure this success.

While there is little disagreement that standard-
ized measures predict academic performance at den-
tal school, it is acknowledged that dental competency
involves more than achievement based on core
knowledge. The profession of dentistry requires clini-
cal practice competency as well, identified, in part,
by dexterity and other fine-motor skills. This need
for motor skill assessment has resulted in the exami-
nation of suitable measures,’ including standardized
and/or unstandardized dexterity tests. The dexterity
tests, it is hypothesized, improve the prediction of
clinical practice competency.>’

Research using standardized and/or
nonstandardized dexterity measures provided diver-
gent results. Walcott et al.,® for example, found that
higher dexterity scores increased the probability of
clinical competency, whereas Simon and Chambers’
and Gansky et al.® found little added value. Heintze
et al.,”in an examination of predictors of success in
dental school, found mixed and limited use of spa-
tial and dexterity abilities. Similarly, Oudshoorn'®
found some support for carving dexterity, but lim-
ited practical utility predicting psychomotor perfor-
mance in first-year dentistry. In a review and sum-
mary of the available data, Dailey® found overall
support for the inclusion of motor or dexterity tests,
concluding they screen out applicants lacking abil-
ity to profit from technical instruction. Dailey also
acknowledged that dexterity tests, such as chalk carv-
ing, are subjective, time-consuming, and messy to
administer, thus restricting their value as predictors
of clinical competency in dental education. Poor
inter-rater reliability in assessing the dexterity tests,
he said, added to the critical reviews. The need for
additional investigation of the significance of dex-
terity measures is recognized. However, the avail-
able evidence supports combining motor skill mea-
sures with academic, language ability, and skill-based
measures in evaluating dental competency.

An additional issue requiring clarification is
research design. Evaluation of academic performance
and clinical competency has generally focused on
mainstream dental training programs (that is, pro-
grams in which U.S. college-trained students move
on to U.S. graduate-level dental schools). Less re-
search has examined specialized training programs
focused on international students seeking graduate-
level dental education in the United States.!"!? In
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these instances, the international students complete
their undergraduate and professional schooling in
their home country, practice as licensed profession-
als, and then seek graduate training in the United
States. In most cases, the international students are
assimilated into mainstream programs after complet-
ing their courses in dental training outside the United
States.

The University of the Pacific (San Francisco)
is one example of a specialized program in which
students assimilate into the mainstream dental edu-
cation program. National Board Part I scores, Test
of English as a Foreign Language (TOEFL), pre-
admission faculty interviews, and the submission of
a realistic work sample are combined to aid predic-
tion of academic performance and/or clinical com-
petency.® With this combination of predictor vari-
ables, the program addressed the challenges
presented by internationally trained students—alter-
nate grading methods, diversified national academic
and clinical standards, and varying levels of English
language mastery. Simon et al.!' concluded that these
measures, plus the inclusion of TOEFL and preclini-
cal technique bench tests, provided significant pre-
dictions of academic performance and clinical com-
petency for international students.

Another example, the International Dental Pro-
gram (IDP) at Loma Linda University, separates in-
ternational dental students from the mainstream pro-
gram. IDP students complete their initial dental
training in their home country and then join the Loma
Linda University D.D.S. graduate degree program.
As for all dental schools serving international stu-
dents in mainstream or specialized programs, the
challenge for the IDP is to accurately evaluate po-
tential students with varying academic and clinical
training while maximizing the probability of achiev-
ing eventual academic performance and clinical com-
petency required by U.S. standards.

Efficient and effective prediction of perfor-
mance and competency for international students is
defended as good for the student, the school, and the
profession.'" As indicated, predicting performance
and competency in mainstream or specialized pro-
grams has ordinarily focused on the use of standard-
ized measures such as National Board scores,
TOEFL, and previous academic performance (e.g.,
GPA). More recently, standardized and non-
standardized fine-motor measures (e.g., dexterity
scores) have been included with generally positive
but mixed results.
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One further practical issue warrants inclusion.
The challenge for all dental programs, especially
those directing international students into specialized
programs, such as Loma Linda University IDP, with
numerous applicants for every open space, is to iden-
tify the most effective and efficient combination of
selection measures.'' Competition for available open
places, along with increased demands on the school’s
personnel and financial resources in administering
the selection process, mandates development of ef-
ficient selection procedures without any loss of ac-
curacy or fairness. In statistical terms, this equates
to finding the fewest, most accurate measures and
eliminating those measures contributing no new in-
formation when predicting academic performance
and clinical competency.

Establishing an efficient and effective combi-
nation of predictor variables has academic, clinical,
and practical implications. One goal of our study was
to replicate findings confirming the significance of
measures, including National Board Part I and II,
TOEFL, faculty interview, and dexterity scores, in
predicting academic performance and clinical com-
petency'! in the context of the Loma Linda Univer-
sity IDP program. The second goal was to identify
the most efficient and effective combination of pre-
dictor variables. Three hypotheses drove the study
design:

* The first hypothesis was that National Board Part
I and TOEFL are the primary predictors of higher
final grades on core coursework, accompanied by
National Board Part II and the faculty interview.

* The second hypothesis was that National Board
Part IT and dexterity measures are the primary pre-
dictors of clinical competency for IDP interna-
tional dental students, accompanied by National
Board Part I and TOEFL.

* The third hypothesis was, in harmony with previ-
ous research, that dexterity scores contribute to
the prediction of clinical competency,’ but not of
higher academic performance.

Method

Participants and Application
Process

One hundred and eighty-three international
dental students in a specialized twenty-one month

(two academic years) program at IDP participated in
this study. IDP prepares international students to re-
ceive the D.D.S. degree. During each academic year,
IDP selects two groups of eight students (total of six-
teen) from an application pool of over three hundred.
One group of eight IDP students starts its training in
March and then another group of eight in Septem-
ber. In the years covered by this study (1989-2001),
all successful graduates are included in the analysis.
The current study received Loma Linda University
Institutional Review Board approval (#54115) as
exempted research on April 28, 2004.

Applicants submit a packet that contains school
transcripts, resumes, recommendations, and National
Board Part I and TOEFL scores. Successful appli-
cants ordinarily achieve TOEFL scores in excess of
213 and National Board Part I scores in excess of 81
and more commonly around 83. Applicants meeting
these criteria are invited for the second stages of
evaluation that are the dexterity tests and faculty in-
terview. The top thirty-two scorers on the dexterity
test, ordinarily with a composite dexterity score cen-
tering around 3.0 or over on a 5.0 scale, are invited
for the final interview.

Teams of dental faculty and university person-
nel interview each of the top applicants. Interview
issues include attitudes to schooling, goals, reasons
for pursuing the IDP program, study practices, per-
sonal values, professional ethics, clinical judgment,
attitudes to supervision, and clinical experiences. The
stated goal of the interview is to qualitatively assess
the match between the applicant and the IDP pro-
gram. After the thirty-minute interview, each inter-
viewer provides a score out of 10, with the interview
team average entered as the applicant’s score. Clini-
cal faculty then evaluate these scores, together with
all the standardized scores. Successful applicants
receive notification of final acceptance within the
month.

Materials and Data Analysis

The data for this study were stored in archival
records at the Loma Linda University School of Den-
tistry. All identifiers, including name, addresses, and
university identification numbers, were separated
from the raw data before extraction for analysis. The
data included country of origin; gender; National
Board Part I (NB 1), National Board Part IT (NB 1),
Test of English as a Foreign Language (TOEFL), and
dexterity scores; admission interview scores; final
academic grade; and final clinical grade.
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National Board Part I is a prerequisite for all
IDP applicants. Part I, according to the American
Dental Association,'® is ordinarily taken after two
years of dental school. For IDP, Part I is completed
before application to the graduate program. Part I
consists of four examinations on the basic biomedi-
cal sciences including anatomic sciences, biochem-
istry-physiology, microbiology-pathology, and den-
tal anatomy and occlusion. Each of the four Part I
examinations consists of approximately 100 multiple-
choice test items.!® IDP at Loma Linda University
requires a Part I score with a minimum of 81. How-
ever, because only the top 100 applicants on Part I
are invited to the next stage of the admission pro-
cess, the score is usually closer to 83.

For students in the regular predoctoral D.D.S.
program, National Board Part II is completed before
graduation, usually in December of the senior year.
However, approximately 50 percent of IDP appli-
cants completed Part II before entry into the program.
Over the last ten years, more and more students com-
pleted Part II before entry, and Part II has now been
included as a required element for application.

National Board Part II consists of a compre-
hensive, one-and-a-half-day examination and cov-
ers the clinical dental sciences (operative dentistry,
pharmacology, endodontics, periodontics, oral and
maxillofacial surgery/pain control, prosthodontics,
orthodontics, pediatric dentistry and oral diagnosis,
oral pathology/dental radiology, and patient manage-
ment, including behavioral science, dental public
health, and occupational safety). Approximately one
fifth of the examination consists of test items based
on patient cases. Part II consists of 500 test items:
the discipline-based component (Component A) has
400 items in a multiple choice format, and the case-
based component (Component B) has 100 multiple
choice questions based on eight to ten case problems.
Thirty percent of the Part II test items address basic
science subject matter.'

The Test of English as a Foreign Language
(TOEFL) is a standardized test of English language
proficiency. It measures the ability of non-native
speakers of English to understand North American
English as it is used in university and college set-
tings.'"* TOEFL is used by over 4,300 two- and four-
year colleges and universities, professional schools,
and sponsoring institutions with norms available for
nearly every language. TOEFL scores of 213 and
above on the written form are required for applica-
tion to IDP.
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Loma Linda University IDP faculty developed
the dexterity measures, and each year, different tests
are drawn from a test pool. IDP faculty hypothesize
that dexterity is an innate skill and prefer applicants
do not train to the test. Examples include fashioning
an article from a plaster block, carving on a sheet of
plastic using an angle former, fabricating a model
structure, and modeling out of clay. Each of the four
tasks is allocated ninety minutes (total of six hours)
with IDP faculty supervising and scoring the results.
The assumption is that the tests provide a measure
of fine motor skill, spatial perception, and hand-eye
coordination. Final scores represent a composite from
the four separate elements.

Clinical and administrative faculty from the
School of Dentistry conduct face-to-face interviews
for the final group of applicants. Business person-
nel, behavioral health specialists, educators, commu-
nity leaders, clergy, and other university personnel
join the faculty, and teams of five allocate thirty min-
utes to each applicant. Pre-session discussions by the
interviewing teams help provide agreement on the
interview content and process. The process, it is hy-
pothesized, provides valuable insights into the
applicant’s professional goals, values, attitudes, and
ameasure of “fit” with the school. The interview also
allows the faculty and guests to draw on their sub-
jective knowledge and experience to assess each
student’s likely success in graduate school. The fac-
ulty interview is scored on a ten-point scale.

Two outcome measures—the Final Academic
Grade and Final Clinical Grade—are the dependent
variables for this study. The Final Academic Grade
is a composite GPA derived from the formal
coursework of the program’s two years. The Final
Academic Grade is measured on the A through F
scale, with A assigned a 4 for the grade-point aver-
age scores on this core coursework including tests,
exams, formal papers, and research projects. The
Final Clinical Grade is a composite score awarded
for clinical work with patients at the dental clinic.
For each quarter of the program, the student’s clini-
cal work is assessed for quantity of product, quality
of product, and faculty evaluation of competency.
The faculty assess these required procedures in a
series of quarterly competency tests. The Final Clini-
cal Grade reflects the totaling of these competency
evaluations and is scored on a 100-point scale. The
two dependent variables are not independent of each
other with 30 percent of the Final Clinical Grade in-
cluded as part of the Final Academic Grade.
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Data gathered during the application process
was archived by IDP at the Loma Linda University
School of Dentistry. The Statistical Package for the
Social Sciences (SPSS) was used to analyze the data.
SPSS is a tightly integrated, full-featured statistical
analysis product and is suitable for data collecting,
data access, data management and preparation, analy-
sis, and reporting."

Results

Records of 183 international dental students
from Loma Linda University IDP were included in
the data analysis. Statistical and visual examination
of the data revealed no significant outliers. However,
missing data posed problems for further analysis.
Preliminary observation revealed twelve cases were
missing more than 20 percent of the data points.
Removal of these cases as a first step left 171 par-
ticipants.

Further examination revealed that, for statisti-
cal analysis, pairwise deletion of missing data points
reduced the cases from 171 to approximately 100.
The pairwise method of deletion in correlation ma-
trices means that a correlation is calculated between
each pair of variables from only those cases that have
valid data on those two variables. To minimize the
loss of cases, a mean substitution is acceptable if the
missing data is less than 10 percent and randomly
distributed. Because the data points in this study were
randomly distributed across cases, the mean replace-
ment method for dealing with missing data was used
for Dexterity, Final Clinical Grade, and Interview
with missing data points of 3 percent, 5 percent, and
8 percent respectively.

More significantly, the TOEFL and National
Board Part IT variables revealed forty-two (24.5 per-

cent) and seventy-one (41.5 percent) missing data
points. This amount of missing data is explained by
the fact that LLU had not always insisted on TOEFL
and or National Boards Part II for application to IDP.
The decision to proceed with a replacement method
was appropriate as the missing data points randomly
occurred across the data set. Selection of the more
statistically sophisticated use of regression equations
minimized any reduction in variability and lessen-
ing of the predictor’s impact. Using TOEFL as the
criterion variable and National Board Part I (r =.340,
p =.000) and Interview (r = .380, p = .000) as the
predictors, a regression equation was created for
TOEFL. For the National Board Part II variable, a
regression equation was created using National Board
Part II as the criterion and National Board Part I (r =
.656, p =.000) as the predictor. The newly created
predicted values were inserted to replace the miss-
ing values on both variables. The original and in-
serted (where applicable) variable means and stan-
dard deviations are listed in Table 1. The mean and
regression substitutions are included in brackets. A
final examination indicated the data were within the
normal range for skew and kurtosis (£1.0).

Demographics

The international dental students at IDP in-
cluded 46.8 percent males and 53.2 percent females.
Preliminary analyses, using an independent samples
t test, demonstrated there was no significant differ-
ence between males (M = 3.25, SD = .46) and fe-
males (M =3.31, SD = .46), t (168) =.754, p = .452
on Final Academic Grade. Similarly, an independent
samples t test demonstrated there was no significant
difference between males (M = 85.95, SD = 7.14)
and females (M = 86.74, SD =7.47), t (160) = .688,
p =.494 on Final Clinical Grade.

Table 1. Frequencies (original data listed on top and after mean and regression substitution in parentheses)

Gender NBI NBII TOEFL  Dexterity  Interview Final Final

Clinic  Academic

N = 171 171 100 129 166 157 162 170
missing 0 0 71 42 5 14 9 0
171 171 171 171 171 171 171 171

86.44 82.9 582.26 3.58 7.82 86.32 3.28

(86.44) (82.73) (581.1) (3.58) (7.82) (86.31) (3.28)

Std Dev 5.5 5.17 40.51 .57 1.02 7.28 46
(5.5) (4.59) (36.52) (.56) (.97) (7.09) (.46)

Min 76 75 457 1.65 3 61 217
Max 98 95 670 4.97 10 100 3.97
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Analysis of National Board Part I scores re-
vealed there was no significant difference between
males (M = 86.21, SD = 5.61) and females (M =
86.70, SD =5.40), t (169) = .581, p = .562. National
Board Part II scores also indicated no significant dif-
ference between males (M = 89.92, SD =5.31) and
females (M = 82.88, SD = 5.08), t (98) =-.046, p =
.963.

Examination of countries or geographical ar-
eas of origin revealed IDP students came from the
Asia-Pacific (7.6 percent), China (9.9 percent), East-
ern Europe (10.5 percent), Latin and South America
(9.9 percent), India (15.2 percent), Middle East (10.5
percent), Philippines (9.4 percent), Taiwan (21.6 per-
cent), and Western Europe (5.3 percent).

Correlation

Previous research suggested that significant
correlation would exist between the predictor vari-
ables. Table 2 lists the correlation between the pre-
dictor variables and the Final Academic Grade and
the Final Clinical Grade. Correlations between the
two outcome variables are included in the table, but
not considered in the analysis, as they are not inde-
pendent of each other.

Significant correlation existed between all the
predictor variables except Interview and Final Aca-
demic Grade (Table 2). National Board scores Parts
Iand I, TOEFL, and Dexterity associated with higher
Final Academic Grade scores. Significant associa-
tion also existed between National Board Part I and
Dexterity with Final Clinical Grades. The informa-
tion gathered from the Faculty Interview had little
correlation with eventual academic performance (r

=.100, p =.193) and clinical competency (r = .067,
p = .384). The faculty interview correlated with no
other predictors except TOEFL (r = .401, p =.000).

While there was significant association be-
tween Dexterity and National Board Parts I and II,
there was no association between Dexterity and
TOEFL and the faculty interview. With regard to
National Board Part I, and of interest to the current
study, there was a strong association with National
Board Part I, TOEFL, Dexterity, and Final Academic
Grade, but no association with Interview and Final
Clinical Grade.

Regression

Regression analyses examined the strength and
combination of the predictors of Final Academic
Grade and Final Clinical Grade. In a first analysis,
all the predictor variables, National Board Part I,
National Board Part II, TOEFL, Dexterity, and In-
terview variables were included in the model using
the Enter procedure (Table 3) with Final Academic
Grade as the criterion variable. The collection of pre-
dictor variables explained 24 percent of the variance
and was significant as a group (p =.000). This analy-
sis demonstrated National Board Part II (3 = .371)
exerting the greatest influence on Final Academic
Grade, followed by Dexterity (3 = .157).

A Stepwise regression method using all the pre-
dictor variables (Table 4) addressed the study’s first
hypothesis. This method enters the variables one at
a time and ceases to add further variables when they
no longer reflect additional significance. This regres-
sion explained 22 percent of the variance of Final
Academic Grade (p=.023), with National Board Part

Table 2. Correlations between predictor variables and final academic grade and final clinical grade (N = 171)

Final Final National National TOEFL Dexterity Interview
Academic Clinical Board | Board Il

Final Academic _ .709 .390 442 225 .246 .100
Sig (2-tailed) .000 .000 .000 .003 .001 .193
Final Clinical _ 142 215 131 .209 .067
Sig (2-tailed) .063 .005 .088 .006 .384
NB | _ .760 .392 253 113
Sig (2-tailed) .000 .000 .001 .140
NB 11 _ 278 .155 .045
Sig (2-tailed) .000 .043 .556
TOEFL _ .012 401
Sig (2-tailed) .881 .000
Dexterity _ .019
Sig (2-tailed) .804
Interview _
Sig (2-tailed)
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IT (B = .421) exerting the greatest influence on the
criterion variable, followed by Dexterity (3 =.158).
National Board Part I and National Board Part
IT were significantly correlated (r =.760, p =.000),
and it was important to scrutinize the interpretabil-
ity of the results on Final Academic Grade given the
significant association. Separate models omitted Na-
tional Board Part Il and National Board Part I in turn.
Table 5 provides a summary using the Stepwise
method with National Board Part II omitted from the
predictor variables. National Board Part I provided
the only significant influence (B = .390) and ex-
plained 15 percent of the variance (p = .000). When
National Board Part I results were omitted, the re-
sults were identical to the first model (Table 4).

As apreliminary analysis of the second hypoth-
esis, all the predictor variables were entered with
Final Clinical Grade as the criterion. National Board
Part I, National Board Part II, TOEFL, Dexterity, and
Interview variables were included using the Enter
procedure (Table 6). The model of predictor vari-
ables explained 9 percent of the variance and was
significant as a group (p =.007). This result, similar
to that with Final Academic Grade, indicated that
National Board Part II (3 = .281) exerted the great-
est influence on Final Clinical Grade followed by
Dexterity (3 =.179).

As with Final Academic grade, the refined
search for the significant predictor variables for Fi-
nal Clinical Grade was addressed using the Stepwise

Table 3. Summary of the hierarchical regression analysis for variables predicting final academic grade (N = 171;
Method = Enter)

Variable R R Square R Square B Std. B
Change Error
486 237 237
National Board Part | 2.67 .009 .032
National Board Part I 3.72 .011 371
TOEFL 9.75 .001 .077
Dexterity 133 .060 157
Interview 3.60 .038 .071

Table 4. Summary of the hierarchical regression analysis for variables predicting final academic grade (N = 171;
Method = Stepwise)

Variable R R Square R Square B Std. B
Change Error

Model 1

442 .196 .196
National Board Part Il 4.44 .007 442
Excluded Variables Beta In
National Board Part | 127
TOEFL 11
Dexterity .158
Interview .099
Model 2

469 220 .025
National Board Part I 4.22 .007 421
Dexterity 135 .059 158
Excluded Variables Beta In
National Board Part | .083
TOEFL 113
Interview .103
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Table 5. Summary of the hierarchical regression analysis for variables predicting final academic grade, with National

Board Il omitted (N = 171; Method = Stepwise)

Variable R R Square R Square B Std. B
Change Error
.390 152

National Board Part | 3.26 .006 .390
Excluded Variables Beta In
TOEFL .086
Dexterity 133
Interview .073

Table 6. Summary of the hierarchical regression analysis for variables predicting final clinical grade (N = 171;

Method = Enter)

Variable R R Square R Square B Std. B
Change Error
.302 .091
National Board Part | -.198 157 -.154
National Board Part Il 435 177 .281
TOEFL 1.40 .017 .072
Dexterity 2.354 1.006 179
Interview .709 .638 .090

regression method (Table 7). The model explained 7
percent of the variance of Final Clinical Grade (p =
.002) with National Board Part II (3 = .194) having
the greatest influence, followed by Dexterity (B =
.156).

As with the predictors of Final Academic
Grade, National Board Part I and National Board Part
IT were significantly correlated (r =.760, p = .000).
Consequently, it was again reasonable to scrutinize
the interpretability of the results predicting Final
Clinical Grade. Table 8 provides a summary of the
results using Stepwise regression with National
Board Part II scores removed. Dexterity provided the
only significant influence (3 =.183) and explained
3 percent of the variance (p =.017). When National
Board Part I scores were omitted, the results were
identical to Table 8.

The analyses addressing hypotheses one and
two also answered the third hypothesis stating that
dexterity would contribute to the prediction of clini-
cal competency but not to the prediction of scores
on the formal coursework. The results of the study
indicated that dexterity contributed to the prediction
of both dependent variables. The Stepwise regres-
sion method (Table 4) explained 22 percent of the
variance of Final Academic Grade (p = .023), with
National Board Part IT (3 =.421) having the greatest
influence on Final Academic Grade, followed by
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Dexterity (B = .158). Similarly, with Final Clinical
Grade as the criterion (Table 6), the model of pre-
dictor variables explained 9 percent of the variance,
with National Board Part IT (3 = .281) exerting the
greatest influence on Final Clinical Grade followed
by Dexterity (3 =.179).

These results require some qualification. First,
the retrospective design of the study with its restricted
population sample limits the generalizability of the
results. Furthermore, unsuccessful applicants to IDP,
who may have joined another program, were not
compared with the current participants or evaluated
for final academic performance and clinical compe-
tency. In addition, the impact of the dexterity and
interview measures must be evaluated cautiously as
the scores were collected from only those students
successfully meeting previous exclusion criteria. The
truncated range of scores could reduce the influence
of these two variables. Future research should ad-
dress these design features.

Discussion

The results confirm the Loma Linda Univer-
sity IDP used measures associated with academic
performance and clinical competency. The results
also corroborate previous research demonstrating the
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appropriateness of standardized measures to predict
academic scores and clinical competency.” However,
the IDP results demonstrated that both the number
and the mix of predictors vary from previous re-
search.

The association between academic perfor-
mance and the admission measures was expected and
reassuring. The measures used by the admissions
committee at IDP are clearly associated with aca-
demic performance as measured by final course
grades. Higher scores on National Board scores,
English language proficiency, and dexterity scores
associated with higher academic performance scores
at the end of the course.

The moderate association between National
Board Part I and Final Clinical Grade warrants spe-
cial attention. Knowledge of the basic sciences (Na-

tional Boards Part I) is clearly associated with for-
mal classroom performance, but only moderately
associated with clinical competency for international
dental students. This is not to suggest that Part I scores
are unimportant. However, for international stu-
dents—students who have completed dental train-
ing in another place—that knowledge of basic sci-
ences says less about how they will perform on
clinical measures in a D.D.S. program.
Interestingly, while National Board Part II,
National Board Part I, TOEFL, dexterity scores, and
final academic performance scores were associated,
there was no association with the faculty interview.
The absence of association suggests the interview
process accessed some elements other than those
measured by the other variables. The clear associa-
tion of the interview with TOEFL suggests the inter-

Table 7. Summary of the hierarchical regression analysis for variables predicting final clinical grade (N = 171;

Method = Stepwise)

Variable R R Square R Square B Std. B
Change Error

Model 1

215 .046 .046
National Board Part Il 332 116 215
Excluded Variables Beta In
National Board Part | -.050
TOEFL 077
Dexterity .156
Interview .099
Model 2

.265 .070 .024
National Board Part Il .299 116 194
Dexterity 2.053 .985 156
Excluded Variables Beta In
National Board Part | -.100
TOEFL .079
Interview .103

Table 8. Summary of the hierarchical regression analysis for variables predicting final clinical grade, with National

Board Il omitted (N = 171; Method = Stepwise)

Variable R R Square R Square B Std. B
Change Error
.183 .034 .034

Dexterity 2.40 1992 .183
Excluded Variables Beta In
TOEFL 126
Interview 115
National Board Part | .106
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view process may be assessing the impact of the
student’s communication abilities.

It was hypothesized that National Board Part I
and TOEFL would be the primary predictors of aca-
demic performance, accompanied by National Board
Part IT and the faculty interview scores. Furthermore,
it was hypothesized the primary predictors, National
Board Part I and TOEFL, measures of basic scien-
tific knowledge and language ability more commonly
associated with academic progress, would emerge as
the main predictors. However, the significance of
National Board Part II and dexterity scores demon-
strated that measures of specific dental knowledge
and practical skills associated with technical ability
were more important than knowledge of basic sci-
ences (National Board Part I) and English-language
ability (TOEFL) when predicting the academic per-
formance of international students.

The lack of significance of National Board Part
I may be partially explained in that international stu-
dents have already demonstrated sufficient knowl-
edge of the basic sciences by graduating from den-
tistry in their home countries. Similarly, the lack of
significance for TOEFL scores suggests international
students applying for U.S. graduate dental programs,
such as IDP, have already achieved sufficient levels
of English language mastery to successfully pass their
National Boards. Consequently, the lack of variabil-
ity in the student’s knowledge of the basic sciences
and English language skills limits National Board Part
I and TOEFL as significant predictors of academic
performance.

While it is an open question whether dental
programs, such as IDP, would feel comfortable omit-
ting tried and true standards such as National Board
Part I and TOEFL from the admissions process, the
current results demonstrate that neither measure adds
any additional help to that provided by National
Board Part II and dexterity scores in predicting aca-
demic performance.

It was hypothesized that National Board Part
IT would be the primary predictor of clinical compe-
tency. However, as with academic performance, the
lack of predictive significance of National Board Part
I'and TOEFL was unexpected. Based on the evidence
from the current study, predicting the clinical com-
petency of international students is best accomplished
using measures that evaluate real-life dentistry knowl-
edge (National Board Part IT) and specific motor skills
(Dexterity). The dexterity measure, often questioned
by researchers and faculty, appears to add signifi-
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cant weight to the prediction of clinical competency
of the international students.

In fact, the significance of dexterity scores pre-
dicting both academic performance and clinical com-
petency is at variance with some of the earlier re-
search. It was hypothesized that dexterity skills
would predict clinical competency, but not academic
performance. However, international students with
higher dexterity scores achieved higher grades in
clinical competency and academic performance at
IDP—thus strongly supporting the inclusion of dex-
terity measures in the selection process. It is acknowl-
edged, however, that generalizing this finding from
the IDP study to U.S.-trained students in mainstream
dental programs is a research opportunity for the
future.

The lack of significance of the faculty inter-
view raises questions as to its relevance to the ad-
missions process. The subjective assessment of in-
terviewing faculty was not a significant factor for
either academic or clinical outcomes. One possible
explanation is that the faculty interview, while not
associated directly with academic or clinical out-
comes, may be associated with other outcomes more
indirectly related to the student’s eventual success
at dental school. For example, the interview may be
a more indirect measure of a student’s language and
communication skills. It may also help faculty, based
on their experience, assess a student’s ability to
handle the pressures of the graduate school experi-
ence. Further, even though it may not clearly iden-
tify the most successful students, it may serve as a
form of assessment of ““fit” between the students and
the unique values of the school. In all likelihood, the
interview could add to the prediction of clinical com-
petency and academic performance if it was stan-
dardized. The more subjective process at IDP, while
possibly and potentially valuable, likely dilutes any
impact the faculty interview has on the academic and
clinical outcomes.

Conclusion

In a search for the most efficient and effective
collection of measures for the admission of interna-
tional students, the following conclusions are sup-
ported by the current study:

1. National Board Part II is the most significant
predictor of academic performance and clinical
competency, and its inclusion at the beginning
of the admission process is crucial.
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Dexterity was a significant predictor of academic
performance and clinical competency. Even
though the developed tests may be messy, time-
consuming, and unstandardized, their inclusion
provided additional predictive significance.
National Board Part I added little predictive as-
sistance of academic performance and clinical
competency if National Board Part II was in-
cluded. Even though National Board Part I is
administered before National Board Part II,
its inclusion is not as critical to the selection
process and should not replace National Board
Part II.

TOEFL added no additional significant help to
the prediction of academic performance and
clinical competency. National Board Part I and/
or National Board Part II appear to subsume what
TOEFL adds; consequently, TOEFL could be
eliminated without any loss of predictive
clarity.

The faculty interview did not contribute to the
prediction of academic performance and clini-
cal competency of international students. The re-
sults of this study suggest that the interview
requires a standardized format and or clarifica-
tion of its purpose in the admissions process.
From a selection of measures, National Board
Part 11 and dexterity scores were identified as
the best predictors of academic performance and
clinical competency for international students.
While it is tempting to assume a greater number
of measures would increase the accuracy of the
predictions, that assumption is not supported by
the data.
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